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DISEASES  OE  THE  ABSORBENT  SYSTEM.1 


rriHE  vessels  and  the  glands  of  the  Absorbent  System  are  closely  associated  in  their 
X  diseases,  and  cannot  be  conveniently  or  advantageously  studied  apart  from  one 
another.  In  the  following  essay,  therefore,  a  separate  notice  of  either  part  of  the 
system  will  be  taken  ~only  when  some  special  facts  of  pathology  or  of  treatment  render 
it  necessary. 

Wounds  of lymphatics.— Although  some  of  these  vessels  cannot  fail  to  be  injured 
in  every  considerable  wound,  they  are  rarely  noticed.  A  little  lymph  doubtless  issues 
from  them,  but  it  is  mixed  with  the  more  copious  and  more  important  outflow  of 
blood,  or  with  the  subsequent  oozing  of  interstitial  fluids  from  the  divided  tissues. 
The  wounded  lymphatic  tubes  may  be  sealed  by  the  common  coagulum  of  blood ;  it 
is  probable,  however,  that  the  lymph  also  by  its  own  consolidation  contributes  to  this 
effect. 

In  some  few  instances,  as  in  those  mentioned  by  Hewson 2  and  by  Monro,3 
wounded  lymphatic  vessels  have  furnished  a  copious  discharge  of  clear  coagulable 
fluid,  such  as  is  seen  in  lymphatic  fistula;  but  the  symptom  is  usually  one  of  little 
surgical  importance. 

Lymphatic  fistula  and  oedema. — Lymphatic  fistula  is  usually  a  complication  of 
congenital  hypertrophy,  or  of  hypertrophy  from  elephantiasis  of  the  lower  limb, 
scrotum,  or  vulva. 

Dr.  H.  Vandyke  Carter,  of  the  Bombay  Medical  College,  met  with  three  cases  in  which 
he  had  reason  to  think  that  chyle  escaped  by  leakage  or  rupture  from  lacteal  absorbent 
vessels.  Alternately  with  this  cutaneous  leakage  of  chyle,  a  similar  fluid  passed  in  the 
urine, .  and  Dr.  Carter  concluded  that  the  disease  known  as  '  chylous  urine '  is  not  a  func- 
tional error  of  the  renal  or  digestive  organs,  hut  an  accidental  admixture  of  chyle  with  urine 
by  the  rupture  of  a  lacteal  vessel,  concurring  with  a  breach  of  the  mucous  surface  ki  some 
part  of  the  urinary  tract.  The  patients  were  Hindoos,  in  whom  great  hut  varying  s  elling 
took  place  in  the  scrotum  and  groin.  In  one  of  the  cases  a  fluid  resembling  chyle  sometimes 
issued,  and  after  food  copiously,  from  a  spontaneously  formed  and  very  minute  opening  in 
the  skin  of  the  thigh.4  In  March  1869,  Dr.  Day  communicated  to  the  Clinical  Society  of 
London  a  case  which  closely  resembled  those  related  by  Dr.  Carter,  except  that  the  urine 
was  not  chylous.  The  right  lower  extremity  of  a  boy  began  to  enlarge  at  two  and  a  half 
years  of  age,  and  when  he  was  seven,  the  whole  limb  was  thickened,  the  penis  and  scrotum 
swollen  with  distended  lymphatics,  and  chylous  fluid  escaped  from  minute  vesicles  and  open- 
ings at  the  frsenum  and  on  the  scrotum,  as  well  as  on  the  lower  extremity  itself.  On  a 
particular  examination  it  appeared  that  the  limb  was  not  merely  infiltered  with  ehyle,  but 
was  also  overgrown,  the  hones  and  muscles  participating  no  less  than  the  skin  and  cellular 

1  In  this,  as  in  the  other  essays  by  deceased  authors  which  I  have  revised,  I  have  put 
Mr.  Moore's  statements  into  the  third  person,  and  have  distinguished  those  for  which  I  am 
myself  responsible  by  the  use  of  the  first  person. — [T.  II.] 

2  Ilewson,  Sydenham  Society's  edition,  by  Gulliver,  p.  198. 

3  Medical  Essays,  Edinburgh,  vol.  v.  art.  27.  Several  more  cases  of  real  or  supposed 
injury  to  the  thoracic  duct  or  large  lymphatic  trunks  at  the  root  of  the  neck  are  collected  by 
Dr.  Busey  in  the  article  on  'Injuries  and  Diseases  of  the  Absorbent  System'  in  the  American 
reprint  of  the  second  edition  of  this  work.  Dr.  Busey  concludes  that,  if  from  lesion  of  the 
thoracic  duct  the  entrance  of  chyle  into  the  venous  blood  be  entirely  prevented,  life  cannot 
be  long  sustained,  and  that  any  very  copious  loss  of  chyle  will  seriously  endanger  life  ;  and 
this  is  very  probable.  Pressure  on  the  thoracic  duct  and  obstruction  to  the  How  of  chyle  has 
long  been  recognised  as  one  of  the  causes  of  emaciation  in  aneurisms  of  the  abdomen  and 
thorax. 

4  Medico- Ghirurgical  Transactions,  vol.  xlv.  p.  189. 
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tissue  in  the  overgrowth.  The  reporting  committee  expressed  an  opinion  that  this  hyper- 
trophy of  the  limb  was  intimately  connected  with  the  distended  state  of  the  lymphatics,  and 
they  referred  to  four  other  cases  in  which  lymphorrhagia  with  dilated  lymphatics  was 
associated  with  hypertrophy  of  the  affected  part,  as  well  as  to  researches  of  Virchow  upon 
hypertrophy  of  the  tongue,  which  show  that  in  that  disease  the  muscular  overgrowth  is  also 
of  lymphatic  origin.  The  hoy  died  at  the  age  of  sixteen  with  very  obscure  symptoms.  The 
post-mortem  examination  threw  no  light  on  the  causes  of  death,  nor  on  the  nature  of  the 
disease.1 

An  obstructed  condition  of  lymphatic  vessels  has  been  proved  to  lead  to  a  '  solid 
oedema '  of  the  cellular  tissue,  a  hypertropbied  or  '  elephantine '  condition  of  the 
integument,  and  in  some  cases  a  great  increase  in  the  muscular  structure  of  the  part, 
such  as  existed  in  Dr.  Day's  case  above  quoted ;  though  in  that  case  no  enlargement 
or  obstruction  was  found  in  the  larger  lymph-channels.  These  cases  of  lymphatic 
oedema  have  been  described  by  Mr.  J.  Hutchinson  and  by  the  late  Mr.  Messenger 
Bradley,2  and  I  have  had  occasion  to  see  several  of  them,  but  have  not  had  any 
opportunity  for  post-mortem  examination.  The  symptoms  have  much  resembled 
those  above  detailed  in  Dr.  Day's  case,  though  without  the  lengthening  of  the  limb, 
which  was  so  remarkable  in  that  patient.  Attacks  of  a  sort  of  erysipelas  or  erythema 
are  common  in  these  cases,  and  appear  to  favour  the  increase  of  the  hypertrophy,  and 
the  patients  often  suffer  from  frequent  accesses  of  low  fever;  which,  in  a  woman 
under  my  care  who  had  considerable  lymphatic  oedema  of  the  vulva,  groin,  and 
thigh,  seemed  to  be  connected  with  menstruation.  The  real  pathology  of  these  cases 
is  still  obscure.  Allowing  that  some  have  been  proved  to  depend  on  obstruction  in 
the  thoracic  duct  or  larger  lymphatics,  many  cases  have  been  examined  in  which 
nothing  of  the  sort  was  found,  and  the  enlarged  varicose  condition  of  the  smaller 
absorbent  vessels,  though  it  may  account  for  the  hypertrophy  and  the  lymphatic 
fistula,  leaves  the  constitutional  condition  still  unexplained.  Beyond  careful 
bandaging,  absorbent  and  astringent  applications  to  the  hypertropbied  skin,  and 
attention  to  the  general  health,  I  know  nothing  that  can  be  usefully  done.  One  of 
the  forms  of  elephantiasis  is  of  this  nature,  and  the  reader  is  referred  to  the  essay 
on  Diseases  op  the  Skin  for  further  information  on  this  subject. 

Inflammation  of  lymphatics — Adenitis,  Angeioleuc'itis. — In  most  instances  of 
inflammation  in  the  absorbent  system,  the  vessels  and  the  glands  are  both  involved ; 
the  glands  are  rarely,  the  lymphatic  vessels  almost  never,  attacked  alone.  Many 
cases  of  inflammation  of  glands  {adenitis)  are  regarded  as  spontaneous,  or  as  the 
result  of  the  direct  influence  of  cold,  until  a  careful  inquiry  shows  them  to  be 
dependent  on  #  prior  irritation  of  the  afferent  lymphatic  vessels  (angeioleucitis).  It 
is  by  no  mea&s  unlikely,  therefore,  that  some  inflammations,  which  are  now  con- 
sidered to  be  instances  of  primary  adenitis,  may  yet  be  found  to  be  secondary  to  some 
hitherto  undiscovered  primary  cause  of  the  same  kind. 

Inflammation  of  the  lymphatics  occurs  in  many  parts  of  the  body.  Traces  of  it 
are  sometimes  discovered  in  the  interior  of  the  trunk,  after  death,  by  the  various 
changes  it  has  produced ;  by  serum  or  pus ;  by  thickening,  opacity,  or  accumulated 
concretions  in  or  about  the  lymphatic  vessels.  But  it  is  hardly  ever  actually  seen 
except  in  connection  with  the  skin  or  an  ulcerated  surface. 

The  disease,  as  it  thus  comes  under  the  observation  of  surgeons,  is  usually  an 
acute  inflammation,  originating  in  some  previously  irritated  or  inflamed  tissue, 
extending  in  long  narrow  lines  in  the  course  of  the  absorbent  vessels,  and  involving 
the  nearest  gland.  It  is  often  attended  with  heat  and  a  transient  redness  of  the 
adjoining  skin,  with  considerable  pain,  and  with  rather  severe  symptomatic  fever ; 
and  it  may  issue  in  an  effusion  of  serum  and  lymph,  in  suppuration,  and  in  blood- 
poisoning. 

Most  inflammations  of  the  absorbents  start  from  an  open  wound.  Such  a  wound 
nmy  be  in  almost  any  condition,  and  of  any  form.  It  may  be  punctured,  cut,  torn, 
blistered,  torpid,  healing,  scabbed.     The  mere  state  of  the  wound  does  not  determine 

1  Clin.  Soc.  Trans,  vols.  ii.  p.  104 ;  xi.  p.  214. 

2  See  the  chapter  un  '  Lymphatic  (Edunia,'  in  Bradley  on  Injuries  and  Diseases  of  the 
Lymphatic  System. 
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the  occurrence  of  the  inflammation.  It  may,  indeed,  manifest  itself  after  the  absorp- 
tion of  a  poison  without  a  wound,  as  when  red  lines  cover  the  penis  from  recently 
contracted  gonorrhoea ;  even  breathing  the  exhalations  of  corrupting  animal  matter 
may  occasion  it,  although  the  wound  from  which  the  angeioleucitis  afterwards  spreads 
be  at  the  time  sedulously  covered ;  but  there  is  in  most  cases  ample  evidence  of  direct 
infection  of  the  wound.  The  morbid  matter  may  be  some  local  inflammatory  product, 
as  when  the  inflammation  follows  the  prolonged  friction  of  excoriated  skin,  or  the 
confinement  of  the  secretions  of  a  sore  by  a  hard  scab.  More  commonly,  however, 
some  irritating  or  poisonous  material  is  known  to  have  been  applied  to  the  wound 
from  without;  or  some  gaseous  poison,  though  not  known,  may  be  the  real,  as  it  is 
sometimes  the  ascertained,  cause  of  the  inflammation.  Dr.  Greenhow  describes 
inflammation  of  the  absorbents  of  the  arm  as  succeeding  a  diphtheritic  exudation 
beneath  a  vesicle  of  the  hand.1  He  has  seen  the  same  occurrence  in  the  neck,  con- 
nected with  diphtheria  of  the  throat,  and  fatal.  Mr.  Moore  saw  once  a  very  rapid 
case  of  secondary  cancer  (referred  to  on  p.  10),  in  which  the  first  infection  of  the 
glands  was  accompanied  and  indicated  by  acute  inflammation  of  the  lymphatics  with 
redness  of  the  skin. 

The  course  of  the  inflammation  is  commonly  pointed  out  by  a  linear  redness  of 
the  skin,  which  is  often  many  times  broader  than  the  vessel  beneath.  The  lines 
follow  the  direction  of  the  absorbents,  not  of  the  veins ;  and  in  the  arm  they  may 
cease  at  the  wrist,  or  the  elbow,  or  at  any  intermediate  part  at  which  the  inflamed 
lymphatic  vessels  end  in  a  gland,  or  lose  relation  with  the  skin ;  but  they  never  pass 
the  armpit.  The  tenderness  along  such  inflamed  tracks  is  excessive,  and  it  commonly 
extends  to  the  next  absorbent  gland,  whether  the  redness  reach  so  far  or  not.  The 
rapidity  with  which  such  lines  are  sometimes  formed  is  remarkable,  and  is  only 
equalled  by  the  instantaneous  ophthalmia  which  occurs  when  a  foreign  body  enters 
the  eye. 

Mr.  Hunter  saw  a  case,  in  which  the  skin  heiug  pricked  by  a  needle  which  had  never 
been  used  before  or  touched  any  infectious  or  irritating  substance,  occasioned  the  lymphatics 
of  the  arm  to  inflame,  and  show  themselves  in  the  form  of  red  lines,  running  towards  the 
axilla  :  in  consequence  of  this,  some  one  of  the  glands  there  also  inflamed  and  swelled,  the 
patient  had  rigors  and  sickness,  and  all  this  in  the  space  of  a  few  minutes.1 

Such  extreme  rapidity  in  the  development  of  inflammation  is  unquestionably 
rare,  although  Cruikshank  states  that  he  has  seen  other  similar  cases  in  the  instance 
of  the  absorbents.  The  red  lines,  indeed,  are  not  invariably  formed ;  and  this  may 
be  readily  understood,  if  they  be  regarded  as  occurring  only  when  the  inflammation 
is  widely  spread,  and  therefore  rather  intense. 

The  inflammatory  action,  as  indicated  chiefly  by  these  red  lines,  sometimes 
extends  slowly,  and  as  it  were  continuously,  by  the  tissue  of  the  lymphatic  vessels ; 
far  more  commonly  it  attacks  them  simultaneously  in  nearly  their  entire  length,  and 
appears  to  be  consequent  on  their  becoming  filled  with  fluid  of  an  irritating  quality. 
That  the  latter  is  the  mode  of  origin  is  further  likely  from  the  fact,  that  the  disease 
travels  only  upward  from  the  wound  to  the  next  gland,  and  not  in  the  opposite 
direction.  It  will  extend,  for  instance,  from  a  wound  on  a  knuckle  to  the  axilla,  but 
not  along  the  finger ;  from  the  heel  to  the  ham,  but  not  to  the  foot.  There  are  some 
apparent  exceptions  to  this  rule,  but  they  are  probably  to  be  explained  by  the 
continued  absorption  of  noxious  matter  at  the  wound,  and  its  accumulation  below 
some  point  of  obstruction  in  the  track  of  the  lymphatic  vessels. 

The  inflammation  ceases  at  the  nearest  gland.  This  is  a  fact  abundantly 
exemplified  both  in  the  simple  and  the  specific  inflammation  of  absorbents.  The 
known  situations  of  the  superficial  glands  are  those  towards  which  inflamed  absorbents 
may  be  traced,  and  at  which  their  inflammation  culminates  to  its  highest  degree  of 
severity,  and  is  almost  invariably  extinguished.  The  gland  appears  to  arrest  the 
free  progress  of  the  acrid  lymph,  itself  becoming  inflamed.     Sometimes  the  current  of 

1  Greenhow,  On  Diphtheria,  p.  196. 

2  Cruikshank,  On  the  Absorbents,  p.  76. 
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morbid  lymph  through  it  is  completely  stopped ;  at  other  times  it  gives  passage  to 
the  lymph,  or  itself  supplies  morbid  material  to  the  higher  absorbents  and  the  circu- 
lating blood.  Even  in  that  case,  however,  the  higher  glands  do  not  inflame  or 
suppurate.  Did  they  do  so,  we  should  commonly  see  abdominal  abscesses,  peritonitis, 
&c,  in  primary  syphilis,  and  inflammation  in  the  neck  combined  with  traumatic 
suppuration  in  the  armpit.  The  inflammation  of  a  gland,  which  is  excited  under 
these  circumstances,  may  vary  from  a  slight  increase  in  its  size  and  firmness,  with 
some  tenderness,  to  a  degree  of  severity  which  issues  in  extensive  suppuration.  The 
gland  in  the  former  case  may  be  felt  rolling  in  the  tissues,  almost  as  readily  as  in 
health,  and  its  tender  and  swollen  state  outlasts  the  inflammation  of  the  afferent' 
lymphatic  vessels  by  a  few  days.  It  may,  however,  enlarge  to  twice  or  thrice  its 
natural  size,  and  continue  swollen  and  tender  for  two  or  more  weeks.  This  is 
especially  noticeable  in  the  case  of  a  gland  near  the  femoral  ring ;  the  tenderness, 
tension,  even  surface,  and  position  of  which  sometimes  cause  it,  when  recently  in- 
flamed, to  be  mistaken  for  a  strangulated  hernia,  especially  if  at  first  there  should 
concur  with  its  inflammation  some  nausea  and  constipation.  Or,  further,  the  gland 
may  suppurate.  This  event  may  not  ensue  until  a  week  or  more  after  the  inflamma- 
tion of  the  lymphatic  vessels  has  passed  away.  It  is  sometimes  indicated  by  a 
renewal  or  increase  of  the  local  pain,  and  by  rigors  and  other  constitutional  symptoms. 
But  not  at  all  unfrequently  suppuration  occurs  in  a  gland  without  any  local  symptoms 
which  attract  notice.  The  first  pain  attending  the  inflammation  having  subsided,  a 
patient  may  be  unconscious  of  any  disease  in  his  armpit,  while  matter  to  the  extent 
of  half  a  pint  or  more  may  be  collecting  there  and  behind  the  pectoral  muscle. 
Suppuration  is  rarely  limited  to  the  area  of  the  gland.  The  suppurating  structure 
is  rather  the  loose  areolar  and  adipose  tissue  in  which  the  gland  is  embedded,  and 
which  here,  as  elsewhere,  is  observed  to  suppurate  with  a  less  degree  of  inflammation 
than  that  which  already  exists,  without  exciting  suppuration,  in  the  inflamed  organ. 
Abscesses  connected  with  inflamed  glands  may  therefore  reach  any  size  which  their 
position  allows ;  they  are,  for  instance,  prone  to  be  larger  in  the  loose  tissue  and 
spacious  area  of  the  axilla  than  in  any  other  region  occupied  by  superficial  glands. 
The  matter  discharged  from  them  is  thick  and  well  formed ;  and  after  it  and  any 
slough  which  may  have  been  produced  by  the  intensity  of  the  inflammation  have 
been  evacuated,  the  cavity  closes.  Usually  an  abscess  in  the  armpit  or  groin  soon 
heals,  but  sometimes,  when  it  has  burrowed  far  beneath  the  fascia,  and  in  the 
popliteal  space,  the  cure  is  slow. 

Inflammation  and  suppuration  of  the  glands  appear  to  be  eliminative  as  regards 
the  afferent  lymphatics  and  the  injured  distal  parts,  and  protective  as  regards  the 
circulating  blood.  During  the  continuance  of  suppuration  in  the  axilla,  the  activity 
of  inflammation  in  the  distal  parts  subsides,  as  gonorrhoea  is  often  temporarily 
suspended  so  long  as  the  bubo  is  forming  or  freely  discharging.1  On  the  other  hand, 
the  poison  which  has  reached  a  gland  by  way  of  the  lymphatics  does  not  pass  beyond 
it.  When,  however,  a  cutaneous  pustular  eruption  comes  out  on  the  trunk,  or 
seA7ere  constitutional  symptoms,  like  those  of  pyaemia,  arise,  it  is  clear  that  the 
•  morbid  poison  is  not  limited  by  the  gland  in  the  manner  supposed.  Of  the  various 
hypotheses  by  which  these  occurrences  may  be  explained,  those  seem  most  consistent 
with  the  anatomy  and  the  other  diseases  of  the  absorbent  system,  which  assign  the 
pustular  eruption  to  the  anastomosis  of  minute  cutaneous  lymphatics,  and  the  infection 
of  the  blood  to  the  glandular  suppuration  itself.  In  the  former  case,  the  poisonous 
matter  which  is  held  back  by  the  suppuration  traverses  the  collateral  channels,  and 
produces  pustules  wherever  it  filters  over  the  vast  area  of  skin  subordinate  to  the 
obstructed  glands.  In  the  second  case,  the  matter  from  the  gland  itself  is  assumed 
to  find  a  passage  along  the  efferent  lymph-tubes  into  the  blood. 

The  constitutional  symptoms   attending  an  attack  of  acute  angeioleucitis  are 

1  '  Ubi  pestis  minus  sijevo  morsu  lacessit,  in  molliores  decumbit  glandulas,  quae  ad  corporis 
superficiem  prominent;  quales  sunt  ingninales,  axillares,  &c.  Si  convalescere  datur  segro- 
tanti,  tumoresii,  uti  in  variolis, legitimam  nanciscuntur  suppurationem,  morboque  naturam  hac 
via  exonerant.'     (Mead,  dc  Curatione  Testis.) 
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sometimes  severe.  Rigors,  nausea  and  vomiting,  heat  of  skin,  thirst,  dryness  and 
coating  of  the  tongue,  with  constipation,  sleeplessness,  and  considerable  nervous 
agitation,  a  quick  bounding  pulse,  and  a  feeling  of  languor,  are  usually  the  severest 
accompaniments  of  the  disease.  If  the  fever  be  typhoid,  if  there  be  profuse  fcetid 
sweats,  severe  muscular  pains,  high  excitement,  a  dry  burning  heat  of  skin,  and 
marked  delirium,  the  poison  is  no  longer  limited  within  the  lymphatic  channels,  but 
has  infiltered  the  cellular  tissues,  and  has  tainted  the  blood.1  As  the  inflammation 
subsides,  and  local  suppuration,  a  cutaneous  eruption,  or  foetid  discharges  from  the 
bowels,  come  on,  the  general  symptoms  become  those  of  exhaustion. 

The  cases  depicted  in  the  foregoing  description  are  those  of  considerable  but  of 
ordinary  severity.  There  is  much  variety  in  this  respect,  however,  in  different  cases. 
There  may  be  a  mere  passing  soreness,  with  some  enlargement  and  hardening  of  a 
gland,  whilst  the  intermediate  lymphatics  between  the  wound  and  the  gland  have 
either  not  inflamed  or  been  so  little  irritated  that  no  pain  or  inconvenience  had  been 
felt  in  them.  A  hard  cord  may  be  felt  beneath  the  skin,  leading  to  a  tender  swollen 
gland,  but  there  may  have  been  no  red  lines,  and  there  may  be  no  suppuration. 
There  is  sometimes  an  axillary  abscess  without  the  previous  occurrence'  of  red  lines, 
and  the  latter  may  form  without  occasioning  any  axillary  tenderness.  Sometimes 
the  track  of  the  absorbents  is  tender  for  a  clay  or  more  before  the  red  lines  appear, 
but  more  commonly  they  are  amongst  the  earlier  symptoms  of  the  inflammation.  In 
a  case  in  Mr.  Moore's  practice  red  lines  appeared  twice  between  the  wound  and  the 
armpit.  No  suppuration  took  place  in  the  inflamed  gland,  but  a  pustular  eruption  over 
the  trunk  seemed  to  show  that  some  poison  which  had  passed  the  gland  was  beincr 
eliminated  by  the  skin.  In  another  case  the  absorbents  inflamed  without  occasioning 
the  linear  redness  on  the  skin,  and  three  abscesses  formed  in  the  axilla.  There  was 
in  this  case  no  cutaneous  eruption.  When  suppuration  occurs,  it  most  commonly 
does  so  only  in  the  gland ;  but  it  may  take  place  in  the  absorbent  tract,  without 
involving  the  gland,  or  may  affect  both  the  vessels  and  the  glands.  In  the  later 
progress  of  the  severer  cases  additional  symptoms  and  pathological  changes  may  result 
from  particular  constitutional  tendencies  of  the  patient.  Thus  inflammation  of  the 
absorbents  of  the  arm  has  been  known  to  terminate  in  fatal  acute  oedema  of  the 
tongue,  the  absorbents  being  infiltrated  from  the  thumb  to  the  submaxillary  gland. 

Simple  traumatic  inflammations  of  the  absorbents  prevail  in  particular  localities. 
They  are  very  much  more  common  in  the  arm  and  axilla  than  in  any  other  parts  of 
the  body.  A  similar  observation  has  been  made  respecting  plague,  and  the  reason 
in  both  cases  appears  evident.  The  hand,  from  which  these  inflammations  originate, 
is  at  once  more  liable  to  injury,  and,  except  the  face,  more  exposed  than  the  rest  of 
the  surface.  Glandular  suppurations  in  the  mesenteric,  lumbar,  and  bronchial  glands 
are  as  small  as  they  are  rare,  and  only  some  of  the  cases  of  iliac  and  pelvic  abscesses 
following  upon  parturition  are  to  be  compared  in  extent  with  those  in  the  armpit. 
In  one  situation  glandular  suppuration  calls  for  an  especial  notice,  viz.  at  the  lower 
part  of  the  left  side  of  the  neck.  A  severe  and  deeply-seated  acute  abscess  is  apt  to 
form  in  that  situation,  and,  as  it  is  bound  down  by  the  fasciae  and  platysma  of  the 
region,  it  may  continue  long  without  finding  an  outlet.     It  occasions  great  swelling, 

1  See  Erysipelas,  Animal  Poisons.  It  is  these  severe  and  rapidly  fatal  cases  which  some 
authors  {e.g.  Bradley )  propose  to  separate  from  ordinary  angeioleucitis,  and  describe  as  a  class 
by  themselves  under  the  name  of '  septic  angeioleucitis.'  I  can  see  r>o  proof  that  the  morbid 
action,  or  the  mode  of  propagation  of  the  disease,  differs  in  the  cases  in  whicli  a  putrefying 
material  is  known  to  have  been  inoculated,  and  in  those  ordinary  cases  in  which  there  is  no 
such  proof.  For  instance,  a  butcher  pricks  his  finger  with  his  skewer,  and  inflammation  of  the 
absorbents  follows.  Can  any  surgeon  tell  from  the  symptoms  or  appearances  whether  the 
meat  was  putrid  or  no  ?  Or  put  the  same  case  the  other  way.  A  student  pricks  his  fino-er 
in  dissection.  Though  the  matter  inoculated  is  highly  putrid,  is  it  not  quite  a  common 
result  (in  fact,  far  the  most  common)  for  him  to  have  the  simplest  form  of  ano-eioleucitis  ? 
Mr.  Bradley,  in  trying  to  establish  a  specific  difference  between  'septic'  and  'aseptic' 
diseases,  is  obliged  to  class  erysipelas  as  'septic,'  and  hence  to  deny  the  appellation  of 
erysipelas  to  all  those  numerous  cases  which  obviously  have  no  contagious  ori°in  and  exhibit 
no  contagious  properties.  These  he  is  obliged  to  class  as  'erythema,'  though  they  are 
absolutely  identical  with  the  others  in  all  clinical  features. 
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oedema,  tension,  and  pain.  The  root  of  the  neck  is  much  raised  by  the  swelling,  and 
the  clavicle  hidden.  In  all  the  cases  which  Mr.  Moore  met  with,  the  abscess  was 
on  the  left  side  of  the  neck,  involving  the  whole  region  of  the  cervical  part  of  the 
thoracic  duct,  and  not  extending  into  the  axilla.  The  cause  of  these  great  and 
severe  suppurations  is  sometimes  obscure,  and  they  may  not  always  originate  in 
disease  of  the  lymphatics  ;  but  sometimes  siich  a  mode  of  origin  does  appear,  and  in 
one  of  Mr.  Moore's  cases  an  enlarged  tender  gland  was  described  as  having  been  first 
felt.  It  should  also  be  remembered  from  how  many  parts  lymphatics  converge 
towards  the  left  side  of  the  neck.  In  some  of  these  cases,  though  it  seemed  clear 
that  suppuration  had  occurred,  no  external  discharge  of  the  pus  took  place. 

Inflammation  of  the  lymphatic  glands,  adenitis,  sometimes  occurs  alone,  i.e.  with- 
out any  previous  perceptible  inflammation  of  the  afferent  vessels.  It  does  so  after 
some  of  the  fevers  of  childhood.  The  higher  cervical  glands  are  then  very  liable  to 
swell  and  become  painful.  Being  in  the  neighbourhood  of  the  lower  jaw,  tongue, 
and  pharynx,  all  movements  of  these  parts  are  restrained,  and  a  good  deal  of  suffer- 
ing attends  mastication  and  swallowing.  Such  cases  of  adenitis  follow  scarlatina, 
and  are  sufficiently  explained  by  the  state  of  the  throat.  These  cases  are  not  to  be 
confounded  with  those  of  true  cynanche  parotidea.  An  absorbent  gland  in  the  centre 
of  the  parotid  may  inflame  as  lymphatics  inflame  elsewhere,  but  its  disease  does  not 
produce  the  characteristic,  contagious,  and  metastatic  affection  commonly  known  by 
the  name  of  mumps. 

Treatment  of  inflamed  absorbents. — Many  of  the  ordinary  duties  of  life  expose 
persons  to  this  painful  affection ;  and  it  often  arises  in  circumstances  to  which  busy 
manual  labourers  pay  no  attention.  Soaking  fresh  cuts  in  Burnett's  fluid,  or  the 
application  of  collodion  upon  a  small  wound  or  puncture,  or  of  court-plaster  upon  a 
longer  wound,  might  avert  many  of  the  attacks  of  inflamed  absorbents.1  When 
patients  with  wounds  of  any  kind  are  under  medical  advice,  the  common  pre- 
cautions of  cleansing  the  wound,  securing  the  proper  action  of  the  purifying  organs, 
and  avoiding  unhealthy  diet,  air,  and  occupations,  are  enough  to  prevent  such 
attacks.  Upon  the  occurrence  or  threatening  of  an  inflammation  of  the  absorbent 
vessels,  the  wound  may  be  soaked  in  undiluted  sulphurous  acid,  a  measure  which  has 
been  found  to  arrest  suppuration  near  the  finger-nail,  produced  by  an  animal  poison, 
and  already  beginning  to  infect  the  lymphatics.  The  wound  should  in  all  cases  be 
thoroughly  cleansed.  It  should  be  opened,  put  under  a  stream  of  water,  syringed, 
or  soaked  in  a  thoroughly  hot  bath,  as  may  best  suit  its  form  and  condition.  If 
recent,  or  punctured,  it  should  be  sucked,  and  then  touched  throughout  with  a 
stick  or  pencil  of  nitrate  of  silver.  If  flabby,  it  should  be  stimulated  with  a 
suitable  mineral  lotion.  If  foetid,  it  should  be  wrapped  in  solutions  of  Condy's  or 
Burnett's  fluid,  or  in  chlorinated  lotions.  If  sloughy,  it  should  be  covered  with 
Peruvian  balsam  and  a  poultice  of  linseed  meal,  charcoal,  or  beer-grounds.  Heat 
is  in  all  these  cases  grateful  to  the  patient,  and  if  often  changed,  in  order  to 
secure  the  cleansing  of  the  wound,  a  poultice  will  generally  be  found  the  best  local 
application. 

The  lymphatics  themselves  are  best  treated  by  the  nitrate  of  silver.  It  should 
be  wiped  a  few  times  on  the  moistened  skin  along  the  red  or  tender  lines.  Care 
should  be  taken  not  to  apply  it  too  freely,  as  the  subcutaneous  inflammation  can  be 
as  effectually  moderated  by  blackening  the  skin  as  by  blistering  it.  '  After  soaking 
and  applying  caustic,  the  surgeon  may  wrap  the  limb  in  cotton-wool,  and  enjoin 
complete  rest. 

The  glands  in  the  early  stage  may  not  have  shared  the  inflammation,  yet  the 
nitrate  of  silver  may  be  applied  over  them  also,  and  the  use  of  it  should  in  all  cases 
be  carried  higher  than  the  tenderness  and  redness  of  the  surface.  The  removal  of  all 
further  irritation  from  the  wound,  and  moderating  the  inflammation  of  the  lymphatic 
vessels,  will  in  most,  but  not  all,  cases  secure  the  patient  from  suppuration  in  and 

1  The  practice  of  smearing  the  hands  with  glycerine,  vaseline,  or  oil  before  touching 
noxious  fluids  is  found  to  prevent  the  mischiefs  which  might  arise  from  absorption,  and  is  of 
great  value  at  post-mortem  examinations. 
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near  the  glands.  If  further  means  appear  requisite  for  this  end,  they  may  he  found 
in  leeching,  and  the  application  of  ice  or  a  cooling  lotion  to  the  surface.  Cold,  how- 
ever, does  not  seem  adapted  to  arrest  threatened  suppuration  in  glands.  Heat  is 
commonly  more  grateful  to  the  patient  than  cold  in  such  cases.  It  may  be  employed 
in  a  bath  or  in  the  form  of  steam.  The  latter  may  be  directed  from  the  spout  of  a 
kettle  against  the  tense  and  painful  part  by  means  of  a  paper  tube.  If  the  inflamma- 
tion continue,  mercurial  ointment  is  also  useful ;  it  should  be  laid  not  only  over  the 
gland,  but  along  the  track  of  the  previous  lymphatic  inflammation,  which  has 
already  indicated  the  natural  channel  for  absorbed  remedies  to  reach  the  inflamed 
gland.  It  may  be  observed,  however,  that  in  not  a  few  instances,  when  once  the 
glands  have  inflamed,  no  treatment  averts  suppuration,  and  special  attention  must 
always  be  directed  to  them  for  a  week  or  two  after  the  first  inflammation,  in  con- 
sequence of  the  occasionally  insidious  progress  of  abscess  after  adenitis.  When  acute 
glandular  abscess  is  advancing  to  the  surface,  and  occasioning  much  pain,  it  should 
be  opened.  But,  if  there  be  any  reason  against  this  treatment,  much  relief  to  the 
suffering,  and  some  acceleration  of  the  pointing,  are  obtained  by  leeches.  From  one 
to  three  leeches  are  quite  enough  for  this  purpose ;  a  larger  number  would  have  the 
effect  of  retarding  and  diffusing  the  suppuration.  In  like  manner  the  slow  progress 
of  a  chronic  abscess  of  glands  may  sometimes  be  quickened  by  the  application  of  a 
small  blister  upon  the  prominent  part  of  the  swelling. 

The  treatment  in  the  lymphatic  inflammations  of  convalescents  is  chiefly  that 
which  will  relieve  the  pain  and  guard  against  the  somewhat  rare  event  of  suppura- 
tion. Steam,  followed  by  an  application  of  cotton-wool,  ordinarily  serves  this  pur- 
pose, and  pure  air,  without  draught,  is  also  of  much  importance. 

Hypertrophy  and  atrophy  of  glands. — One  of  the  first  facts  observed  in  studying 
the  lymphatic  system  is,  that  in  disease,  and  still  more  in  health,  its  condition  varies 
with  that  of  the  tissues  from  which  its  vessels  spring.  So  far  as  age  defines  the 
activity  of  growth  and  nutrition,  the  glands  vary  with  it.  They  are  proportionally 
larger  in  children  than  in  adults,  and  in  these  than  in  persons  advanced  in  life.  But 
with  premature  emaciation  of  other  tissues,  glands  also  waste  before  their  time,  and 
they  have  been  found  larger  in  a  well-nourished  woman  at  ninety  years  of  age  than 
in  one  who  at  fifty  had  died  exhausted  by  chronic  disease.1  In  wiry,  slender  people 
the  glands  are  small  and  firm  •  they  are  succulent  and  large  in  persons  characterised 
by  softness  of  fibre,  a  thin  fair  skin,  and  some  embonpoint.  Even  in  the  same  body 
the  lymphatics  differ  from  one  another  according  to  the  tissues  with  which  they  are 
associated,  the  structure  or  functional  activity  of  the  primary  organ  entailing  some 
corresponding  variation  in  the  texture,  the  size,  and  even  the  number  of  the  sub- 
ordinate lymphatics.  There  is,  for  instance,  less  glandular  structure  in  the  course  of 
the  absorbents  of  one  of  the  lower  extremities  than  of  one  of  the  lungs,  great  as  is 
the  difference  in  the  bulk  of  those  parts.  The  largest  of  all  the  absorbent  vessels  are 
those  found  in  connection  with  the  uterus  at  the  period  of  parturition.  And  as  in 
size  and  number,  so  are  there  differences  in  the  texture  of  various  lymphatics.  '  The 
glands  of  the  thigh  or  arm  will  sustain  a  large  column  of  mercury  without  bursting ; 
whilst  the  glands  on  the  mesentery,  or  on  the  lumbar  vertebra?,  easily  burst.'  For 
'  these  last  resemble  the  viscera  of  the  abdomen  and  thorax,  whose  texture  is  much 
more  delicate  and  tender  than  that  of  the  external  muscles.'  2 

The  transition  is  imperceptible  from  an  hypertrophy  or  enlargement  of  glands, 
which  corresponds  with  the  state  of  the  tissues,  to  one  which  is  strictly  morbid  ;  and 
in  practice  it  is  scarcely  to  be  defined.  A  general  fulness  of  all  the  glands  concurs 
in  some  persons  with  rickets,  a  large  brain,  and  a  hypertrophied  thyroid  gland.  In 
other  cases,  the  large  succulent  glands,  which  are  met  with  in  children  of  soft  loose 
fibre,  seem  readily  to  receive  the  yellow  deposit  of  actual  disease. 

Lymphadenoma  is  the  name  which  is  now  generally  given  to  a  disease  of  which 
the  first  desciiption  was  given  by  Dr.  Hodgkin  in  the  seventeenth  volume  of  the 
"'  Medico  Chirurgical  Transactions,' and  which  is  very  commonly  called  after  his  name, 

1  Gulliver's  ITetvson,  Sydenham  Society's  edition. 

2  Cruikshank,  On  the  Absorbents,  p.  71. 
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'  Hodgkin's  Disease.'  It  is  characterised  by  a  painless  enlargement  or  hypertrophy 
of  numerous  absorbent  glands,  sometimes  in  one  region  (and  then  usually  in  the 
neck),  sometimes  in  many  different  regions  of  the  body.  The  enlarged  glands  increase 
in  size  usually  without  any  pain,  suppuration  being  hardly  ever  noticed.  Sometimes 
this  enlargement  attains  an  enormous  size,  and  affects  most  -of  the  glands  of  the 
body.  The  internal  organs  are  often  affected,  the  spleen  more  commonly  than  any 
other  organ,  but  the  kings,  liver,  kidneys,  and  other  internal  viscera  l  also  often 
suffer.  The  pathological  anatomy  of  the  affected  parts  appears  to  the  naked  eye  to 
be  a  simple  hypertrophy  in  the  glands.  The  enlarged  glands,  if  removed  at  a  surgical 
operation,  and  cut  across,  present  a  uniform  homogeneous  greyish  or  yellowish 
colour,  and  are  usually  of  about  the  consistence  of  healthy  glands,  though  sometimes 
much  softer.  If  examined  with  the  microscope,  much  of  the  trabecular  structure  of . 
the  gland  is  found  to  have  disappeared,  and  to  be  replaced  by  a  congeries  of  lymphoid 
cells.  In  this  way  the  natural  structure  of  the  gland  is  destroyed,  and  nothing  is 
left  ultimately  save  a  mass  of  lymph-corpuscles,  permeated  by  almost  invisible  fibres 
of  connective-tissue  and  capillary  vessels.  Similarly  in  the  viscei'a  and  other  organs 
(such  as  the  lungs,  liver,  or  mesentery)  the  essential  feature  in  the  disease  appears  to 
be  the  production  of  lymph-corpuscles  in  enormous  numbers  in  the  sheaths  of 
lymphoid  tissue  which  naturally  enclose  the  vessels  of  the  part.2  By  this  effusion 
the  proper  structure  is  replaced,  encroached  upon,  and  finally  either  atrophied  or 
converted  into  a  fibroid  mass  by  the  new  production.3  To  the  naked  eye  this  deposit 
is  either  diffused  as  a  greyish  layer  over  the  parenchyma,  or  aggregated  in  tubercular 
masses. 

The  symptoms  of  this  disease  are  very  obscure  at  first.  All  that  is  noticed  is  an 
indolent  swelling  of  the  glands,  very  commonly  of  the  neck,  not  due  to  any  dis- 
coverable irritation  in  the  region  of  the  affected  glands,4  and  in  many  cases  succeeded 
by  similar  enlargement  of  the  glands  of  other  and  possibly  remote  parts.  The  first 
definite  symptom  is  probably  debility  caused  by  anaemia,  and  the  patient  generally 
sinks  very  gradually  from  slowly  increasing  exhaustion.  But  in  other  cases  there 
are  more  definite  symptoms,  either  those  of  leucocythsemia  or  of  phthisis,  or  pressure- 
effects  from  the  growth  compressing  the  trachea,  the  large  blood-vessels,  or  other 
important  parts.  Frequently  also  the  patient  falls  a  victim  to  some  intercurrent 
disease ;  '  indeed,  so  commonly  does  this  happen,'  says  Mr.  Messenger  Bradley,5 
'  that  pleurisy j  thrombosis,  Bright's  disease,  pneumonia,  and  erysipelas  must  be 
regarded  as  complications  of  the  disorder.' 

The  pathological  process  in  which  the  disease  oi-iginates  is  still  obscure  ;  but  there 
can  be  no  question  that  the  symptoms  are  clue  to  a  change  in  the  composition  of  the 
blood,  whether  that  be  regarded  as  the  cause  or  the  effect  of  the  anatomical  degenera- 
tion of  the  lymphatic  system.  In  some  cases  (those  in  which  the  spleen  is  affected) 
the  blood  presents  an  absolute  increase  in  white  corpuscles,  in  others  it  is  merely 
diluted,  as  it  were,  '  like  weak  claret,'  from  a  decrease  of  the  whole  corpuscular 
element.  This  alteration  in  the  mass  of  the  blood  appears  to  me  to  be  the  cause 
of  the  debility,  aud  to  be  the  occasion  for  the  frequent  invasion  of  intercurrent 
diseases. 

The  diagnosis    seldom    presents   much  difficulty.      The  absence  of  any  visible 
exciting  cause,  the  non-inflammatory  nature  of  the  swelling,  and  the  invasion  of 
different  groups  of  glands  at  the  same  time,  are  features  which  this  disease  has  in 
common  with  no  other,  unless  it  be  strumous  affection  of  the  glands.     And  no  doubt 
in  some  cases,  in  which  the  disease  has  not  yet  shown  itself  in  other  than  a  single 

1  The  medullary  tissue  of  the  bones  has  been  found  to  he  invaded  by  the  disease,  and  a 
case  is  recorded  (Path.  Trans,  xxv.  246)  in  which  the  testicle  was  affected. 

2  A  good  drawing  of  this  condition  is  in  the  Path.  Soc.  Trans,  vol.  xx.  p.  196,  pi.  viii. 

fig-  2- 

3  '  Fibroid  phthisis '  is  often,  at  any  rate,  of  this  nature. 

4  Trousseau  is  of  a  different  opinion,  and  believes  that  in  a  large  proportion  of  cases  the 
disease  is  provoked  by  some  local  irritation.  See  Trousseau's  '  Clin.  Med.'  New  Syd.  Soc.'s 
Trans,  vol.  v.  p.  207. 

6  Inj.  and  Dis.  of  the  Lymphatic  System,  1879,  p.  116. 
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region,  and  where  the  patient  is  young,  it  may  be  impossible  to  pronounce  a  decided 
opinion  without  watching  the  case  for  some  time;  but  these  are  the  exceptions,  and 
even  here,  the  different  course  of  the  two  affections,  the  absence  of  the  tendency  to 
suppuration,  so  marked  in  strumous  glands,  or  of  any  other  strumous  affection, 
will  soon  distinguish  lymphadenoma. 

Prognosis. — I  do  not  take  quite  such  a  gloomy  view  of  the  prospects  of  this 
disease  as  that  which  is  commonly  entertained.  While  fully  admitting  that  the 
disease  when  widely  spread  and  affecting  many  chains  of  glands,  and  still  more  the 
internal  viscera,  is  incurable  by  any  known  treatment,  and  tends  inevitably  and 
sometimes  speedily  to  death,  I  still  think  that  I  have  seen  several  instances  of 
complete  recovery,  under  medical  treatment,  in  early  stages  of  the  disease,  and  I  regard 
the  performance  of  surgical  operations  for  the  removal  of  the  affected  glands  &< 
a  justifiable  experiment,  though  the  good  results  of  such  operations  have  yet  to  be 
proved.  In  these  views  T  am  glad  to  see  that  the  latest  writer  on  the  subject,  the 
late  lamented  Mr.  M.  Bradley,  concurs.  This  writer  gives  one  case  under  his  own 
care,  and  refers  to  others  reported  by  M.  Hipp.  Larrey,  as  showing  the  justifiability 
and  occasional  good  results  of  the  removal  of  the  affected  glands  in  the  early  stages 
of  the  disease.  My  colleague  Mr.  Haward  published  a  case  in  the  '  Clin.  Trans.' 
(ix.  40),  in  which  he  cleared  out  the  whole  side  of  the  neck  at  two  operations. 
The  disease  recurred,  but  the  child  was  at  least  temporarily  relieved ;  and  it  is 
possible  that  had  the  operation  been  performed  earlier,  it  would  have  had  more 
complete  success.  I  recently  assisted  him  at  a  similar  operation,  and  the  progress  of 
the  case  was  favourable  for  a  time.  Yet  it  must  be  allowed  that  up  to  the  present 
time  the  proceeding  is  an  experimental  one,  that  it  is  often  exceedingly  dangerous, 
and  that  after  all  it  is  very  difficult  to  remove  all  the  affected  glands.  In  the  case 
just  referred  to,  the  sterno-mastoid  was  cut  across,  and  the  whole  neck,  from  the  jaw- 
bone to  the  subclavian  vessels  and  pleura,  completely  cleared  out.  Yet  it  was  almost 
certain  that  some  slightly  enlarged  glands  were  left  under  the  clavicle ;  and  although 
the  operation  was  followed  immediately  by  marked  improvement  in  the  general 
health,  yet  in  a  few  months  the  disease  recurred,  and  the  child  did  not  long 
survive.1 

In  cases  where  the  enlarged  glands  are  causing  local  pressure  there  need  be  less 
hesitation  as  to  the  propriety  of  their  removal. 

The  general  treatment  of  this  disease,  from  which  I  have  seen  most  benefit,  has 
been  a  course  of  iodine,  in  moderate  quantity,  gradually  increased  and  continued 
over  a  long  period  of  time.  Mr.  Bradley  speaks  highly  of  a  solution  (alcoholic  or 
ethereal)  of  phosphorus  in  doses  of  l-50th  to  1-1 5th  of  a  grain  twice  or  thrice  daily. 
Other  observers  have  found  benefit  from  arsenic,  and  there  are  of  course  cases  in 
which  cod-liver  oil  and  iron,  though  they  can  have  no  specific  influence,  are  yet 
indicated  by  the  general  debility.  It  is  superfluous  to  say  that  all  hygienic  imper- 
fections should  be  corrected. 

When  these  cases  are  excepted,  and  those  which  are  referred  to  in  other  parts  of 
this  essay,  there  are  few  slow  enlargements  of  the  glands  left  which  can  be  assigned 
to  mere  chronic  inflammation.  Some  such  cases,  however,  inasmuch  as  they  yield 
to  a  mild  mercurial  course,  are  assumed  to  be  of  that  nature.  The  case  had  need  be 
very  clear  which  could  admit  of  such  treatment ;  but  the  fact  of  its  occurrence  justifies 
the  treatment  in  cases  which  are  unmarked  by  constitutional  disease,  or  which  do  not 
yield  to  the  milder  measures  recommended  for  the  treatment  of  scrofula.  The  mercury 
should  be  prescribed  in  small  doses,  and  be  combined  with  some  tonic.  Quinine  and 
calomel,  the  bichloride  of  mercury  in  decoction  of  bark,  the  biniodide  of  mercury  in 

1  A  preparation  in  the  Museum  of  St.  George's  Hospital  (Per.  x.  No.  15)  shows  a  chain 
of  cervical  glands  affected  with  lymphadenoma  removed  by  Sir  B.  Bridie,  possibly  before  the 
disease  had  been  described  by  Hodgkin — at  any  rate,  without  any  reference  to  his  description, 
or  any  diagnosis  of  the  nature  of  the  enlargement.  It  is  merely  said  that  many  remedies  had 
been  employed  unsuccessfully  in  the  treatment  of  the  disease,  and  that  the  boy  completely 
recovered  from  the  operation.  Dr.  Ogle  adds  {rath.  Trans,  xi.  255)  that,  as  far  as  was 
known,  no  other  enlargement  of  glands  existed  or  appeared  afterwards. 
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the  form  of  a  pill,  and  calumba,  cascarilla,  quassia,  or  sarsaparilla — any  such  com- 
binations may  be  adopted.  The  state  of  the  glands  in  cases  of  rickets  rarely  rises 
into  importance  as  compared  with  the  other  disease.  "When  it  does  so,  it  is  chiefly 
on  account  of  suppuration  taking  place  in  them,  with  every  indication  of  a  strumous 
character.  Local  treatment  may  go  on  at  the  same  time  ;  ointments  or  washes  of 
lead,  iodine,  opium,  or  of  combinations  of  these  remedies,  being  continuously  applied. 
Blisters  are  to  be  avoided  in  glandular  inflammations.  They  necessarily  irritate  the 
lymphatic  vessels  of  the  skin,  and  tend  to  aggravate,  rather  than  moderate,  an 
existing  inflammation.  A  leathern  plaster  left  constantly  on  the  surface  is  more 
effective  in  reducing  the  swelling,  and  it  may  be  medicated  in  any  manner  suitable 
to  the  case ;  the  various  emplastra  of  the  Pharmacopoeia  affording  choice  enough  for 
that  purpose. 

The  strumous  and  syphilitic  affections  of  the  lymphatic  system  being  fully 
treated  in  the  articles  on  those  subjects,  nothing  more  is  needed  here  than  to  refer 
the  reader  to  those  essays. 

Lymphatics  in  cancel-.- — For  facts  connected  with  cancer  in  the  glands,  reference 
may  be  made  to  the  essay  on  that  subject  in  vol.  i.  Some  additional  remarks 
bearing  on  diagnosis  will  be  found  in  the  section  upon  the  state  of  the  glands  in 
innocent  diseases. 

An  absorbent  gland  infected  with  cancer  may  contain  the  minutest  speck  of  the 
disease.  Mr.  Moore  once  found  under  the  microscope  in  epithelioma  a  single  small  spot 
of  characteristic  cells  in  a  whole  field  of  perfectly  healthy  glandular  structures.  But 
it  often  entirely  ceases  to  be  a  gland  at  all.  The  whole  structure  is  replaced  by 
cancer.  In  certain  situations  the  disease  extends  to  all  adjoining  tissues,  and 
involves  and  destroys  all  the  glands  of  the  region.  Secondary  cancers  in  the  groin, 
for  example,  following  primary  disease  of  the  penis  or  vulva,  may  thus  exterminate 
all  the  inguinal  lymphatic  system,  and,  when  they  ulcerate,  may  give  an  outlet  for 
a  copious  discharge  of  lymph.  In  such  a  case  there  may  be  not  only  consider- 
able oedema  of  the  foot  and  genital  organs,  due  to  the  hindered  circulation  of  the 
lymph,  but  a  wasting  also,  and  in  one  instance  an  almost  complete  conversion 
into  fat  of  glands  in  the  lumbal-  region,  as  if  their  function  had  been  lessened  or 
abolished  by  the  isolation  of  the  lower  limb.  Far  more  commonly  the  rule  is 
observed  that  cancer  reproduced  in  the  lymphatics  becomes  diffused  throughout  the 
system. 

Cancer  of  the  lymphatic  glands  is  rarely  difficult  to  recognise.  Some  primary 
tumour  claims  the  chief  attention,  and  determines  the  nature  of  the  secondary 
affection.  When  the  glandular  disease  so  far  exceeds  that  of  the  primary  tissue  as 
to  be  first  observed,  it  may  be  distinguished  to  be  scirrhous,  sometimes  by  the  con- 
tracted shot-like  tumours  to  which  the  glands  are  first  reduced,  sometimes  by  their 
being  enlarged,  sometimes  by  then.'  being  clustered  together  into  an  irregular  tumour. 
The  characteristic  hardness  of  scirrhus  is  more  commonly  noticed  in  the  first  case, 
since,  when  scirrhus  occupies  but  a  part  of  a  gland,  the  remainder  of  it  may  swell 
and  cause  the  whole  to  feel  comparatively  soft ;  and  when  it  occupies  one  or  more 
entire  glands  and  grows  beyond  them,  the  whole  tumour  is  stony  only  so  long  as 
degenerative  softening  in  it  is  delayed. 

The  first  occurrence  of  cancer  in  a  gland  may  take  place  quickly  or  late  after  the 
formation  of  the  primary  tumour.  In  some  instances  the  secondary  disease  is  even 
observed  first ;  in  others  the  lymphatics  escape  infection  altogether.  Upon  what 
these  various  facts  depend  is  not  known,  but  it  is  interesting  to  observe  that  they 
have  their  parallel  in  the  pathological  actions  of  the  lymphatics  after  the  insertion  of 
a  poison  into  the  body.  Sometimes  they  inflame  with  great  rapidity,  and  sometimes 
they  are  not  affected  at  all.  Sometimes  their  inflammation  is  delayed,  and  in  the 
case  of  the  inoculation  of  small-pox  it  is  not  until  the  seventh  day  that  the  glands 
inflame.  The  advance  of  cancer  to  the  glands,  and  its  commencement  in  them,  ai  e 
almost  invariably  unnoticed ;  but  in  one  case  of  primary  and  still  unulcerated 
cancer-  of  the  hand,  the  absorbents  were  first  affected  with  inflammation,  red  lines 
suddenly  arising  on   the   skin,    and  a    gland    enlarging,    which   soon  assumed   the 
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character  of  cancer.     The  patient  was  a  well-grown  womanly  girl  of  fourteen,  and 
the  disease  of  a  medullary  nature,  and  extremely  rapid  in  its  progress. 

When  once  established  in  a  gland,  cancer  usually  pursues  its  course  like  any 
other  secondary  tumour.  It  may  attain  a  very  moderate  or  a  vast  size  ;  it  may  be 
stationary,  or  may  wither  ;  it  may  appear  dependent  or  independent  on  the  primary 
growth  or  on  the  growth  of  other  tumours  in  the  body.  These  facts  are  sufficiently 
stated  in  the  article  on  Cancer.  It  may  be  added,  that  no  cases  of  an  universal 
tainting  of  the  lymphatic  system  with  cancer  are  observed,  as  is  sometimes  the  case 
with  tubercle.  Cancer  appears  to  travel  along  the  absorbents  in  a  manner  which  is 
explicable  by  the  anatomical  arrangements  of  those  vessels,  and  not  to  affect  the 
system  as  a  whole. 

The  glands  in  innocent  diseases. — Lymphatics  appear  to  have  no  special  relation 
to  the  functions  of  the  several  parts  with  which  they  are  connected.  Organs  having 
only  blood-vessels,  and  those  provided  also  with  an  excretory  duct,  equally  possess  a 
system  of  absorbents^  The  glands  may  therefore  be  said  to  be  appended  to  the 
tissues,  as  such,  and  may  be  expected  to  vary  with  those  tissues  in  their  condition. 
That  they  do  thus  vary  within  the  limits  of  health  has  been  already  stated  in  the 
section  on  hypertrophy  of  glands ;  and  the  probability  is  that  they  are  consecutively 
altered  by  every  morbid  variation  in  the  condition  of  the  tissues. 

In  practice,  however,  such  morbid  variations  are  noc  appreciable,  unless  they 
cause  a  change  in  the  size,  form,  or  densit}'  of  the  glands.  So  far  as  surgery  is  con- 
cerned, glands  not  appreciably  affected  pass  for  being  healthy. 

The  importance  of  the  question  as  to  the  state  of  the  glands  in  various  diseases 
is  shown  by  the  general  facts  already  alleged  as  to  their  implication  in  cancer,  in 
contrast  with  their  relation  to  tumours  which  may  be  classed  as  not  malignant. 
Although  at  the  commencement  of  cancerous  growths  the  glands  are  rarely  affected, 
yet  they  are  sometimes  both  early  and  most  extensively  diseased,  and  at  some  period 
before  death  they  are  almost  always  invaded.  Even  the  bony  substance  of  osteoid 
is  reproduced  in  the  glands.  An  affection  of  the  lymphatics  by  any  innocent 
tumour,  on  the  contrary,  in  the  same  sense  in  which  they  are  involved  in  cancer,  is 
very  rare,  probably  as  rare  as  the  case  of  glands  unaffected  in  that  disease.  They 
may  indeed  be  enlarged  in  connection  with  an  innocent  tumour,  but  it  is  because 
irritation  of  the  skin  or  ulceration  likewise  exists.  Such  enlargement  is  a  transient 
inflammatory  swelling,  not  a  reproduction  of  the  primary  disease  in  the  gland, 
and  is  no  more  to  be  ascribed  to  the  presence  of  the  tumour  than  if  none 
existed. 

Reserving  such  cases,  I  may  enumerate  the  following  diseases  in  which  no 
appreciable  affection  of  the  lymphatics  is  observed  :  all  simple  hypertrophies  of 
any  organ  or  part,  and  all  tumours  which  present  some  likeness  to  the  structure  in 
which  they  are  formed.  Fibrous  tumours  of  the  uterus  and  prostate,  therefore, 
mucous  polypi,  chronic  mammary  tumours,  cutaneous  thickenings  and  mollusca, 
adipose  tumours,  and  exostoses,  with  other  growths  of  the  same  character,  are  un- 
attended by  the  development  or  repetition  of  the  disease  in  the  glands.  If  cysts 
should  co-exist  with  malignant  tumours,  the  glands  may  be  affected  with  cancer ; 
but  cysts,  as  such,  and  cysto-sarcoma,  are  never  followed  by  corresponding  disease  of 
the  lymphatics.  This  fact  is  observed  in  the  ovary,  the  os  uteri,  the  kidney,  the 
subcutaneous  structures,  the  spermatic  cord,  sometimes  in  colloid,  and,  what  is  of 
the  greatest  practical  importance,  always  in  the  female  breast. 

Mr.  De  Morgan  a  had  under  his  care  a  middle-aged  woman,  whose  left  breast  was  the 
seat  of  an  enormous  innocent  tumour,  and  the  right  of  a  well-marked  scirrhous  growth. 
The  former  tumour,  growing  rapidly,  and  threatening  the  patient  with  speedy  death,  was 
removed,  and  was  found  to  he  mixed  cystic  and  adenoid,  copiously  infiltered  with  cells  and 
nuclei.  The  right  axillary  glands  were  extensively  cancerous ;  yet  even  with  cancer  thus 
existing  in  the  body  elsewhere,  the  glands  in  the  left  axilla  were  healthy. 

Some  tumours,  composed  of  structures  unlike  the  part  in  which  they  grow,  are 
1   Pathological  Transactions,  1868,  p.  304. 
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not  attended  by  disease  of  the  same  kind  in  the  glands.  Enchondromata  of  whatever 
size,  whether  occurring  in  the  bones  or  elsewhere,  are  not  usually  attended  with  dis- 
ease in  the  lymphatic  system.  Sir  J.  Paget  met  with  an  exception  to  this  rule  of 
exemption  of  the  lymphatics  from  secondary  cartilaginous  infection,  in  a  case  of 
enchonclroma  of  the  testis.1 

Fibrous,  fibro-cellular,  and  fibro-nucleated  tumours,  do  not  affect  the  glands ;  but 
when,  though  not  adopting  the  structure  of  malignant  disease,  they  assume  its 
clinical  character,  they  may  in  their  dissemination  involve  the  glands.  In  sarcoma- 
tous tumours  glandular  implication,  though  not  unknown,  is  rarer  than  in  those 
which  are  truly  carcinomatous.  Chronic  abscesses  in  the  substance  of  organs,  such 
as  are  sometimes  confounded  with  more  important  tumours,  do  not  occasion  an 
enlargement  of  the  glands.  An  hydatid  cyst  may  be  covered  with  extremely  large 
lymphatic  vessels,  yet  occasion  no  disease  of  the  subordinate  glands.  In  an  instance 
of  a  tumour  in  or  near  the  female  breast,  which  contained  echinococci,  and  which  had 
been  suspected  to  be  of  malignant  nature,  the  glands  were  entirely  free  from  disease. 
A  considerable  enlargement  of  the  inguinal  glands  took  place  in  the  course  of  a  case 
of  extremely  rough  osteo- arthritis  of  the  hip-joint,  and  was  attended  with  oedema  of 
the  limb.  The  intercurrent  glandular  affection  subsided  during  prolonged  rest.  In 
another  case  the  shoulder-joint  was  affected  with  the  same  disease,  and  enlarged 
glands  in  the  neck  for  a  considerable  time  simulated  a  subclavian  aneurism. 

Pyaemia  is  not  necessarily  attended  with  inflammation  of  lymphatics,  but  there 
are  a  few  general  diseases  in  which  those  parts  do  share.  These  only  of  them,  in 
addition  to  those  which  form  the  subjects  of  the  present  essay,  may  be  mentioned  : 
variola,  vaccinia,  typhus,  plague,  hydrophobia,  glanders,  and  farcy.  I  would  add  a 
few  remarks  upon  ulcers  and  erysipelas. 

Ulcers. — The  glands  above  old  ulcers  are  often  found  enlarged,  and,  on  some 
occasions,  tender ;  but  they  rarely  need  attention,  and  little,  if  anything,  is  known  of 
the  results  to  the  glands  from  chronic  ulcers  of  the  bowel  or  uterus.  When  an  ulcer, 
however,  is  situated  near  or  connected  with  any  form  of  tumour,  enlargement  of  the 
glands,  though  only  such  as  may  attend  any  ulceration,  may  give  to  the  case  the 
semblance  of  cancer.  No  conclusion  as  to  the  cancerous  nature  of  such  an  ulcer 
should  be  formed  upon  the  ground  of  co-existent  disease  of  the  glands,  without  con- 
sidering the  amount  of  irritation  of  skin,  and  the  character  of  the  ulceration.  By 
rest,  a  proper  posture  of  the  ulcerated  part,  and  appropriate  soothing  or  other  treat- 
ment, such  enlarged  glands  will  often  subside.  This  has  been  known  to  occur  when  the 
ulcer  existed  over  a  vast  cysto-sarcoma  of  the  female  breast,  and  even  when  the 
primal  irritation  was  an  inflamed  state  of  common  carcinoma  of  the  mamma.  On  the 
other  hand,  cancer  does  sometimes  come  on  in  a  chronic  ulcer,  and  then  produces  a 
very  great  enlargement  of  the  glands. 

Erysipelas.- — The  exanthemata  which  extend  over  the  whole  integument  of  the 
body,  as  scarlatina  and  rubeola,  do  not  perceptibly  affect  the  lymphatics ;  but  almost 
all  limited  inflammations  of  the  skin  are  accompanied  with  some  degree  of  tenderness 
or  painful  enlargement  of  the  glands  of  the  part.  After  blisters,  upon  the  irritation 
arising  from  many  surgical  applications  to  the  skin,  in  urticaria,  in  the  cutaneous 
inflammation  following  an  ordinary  bruise,  it  is  often  met  with,  but  it  is  most 
frequent  in  erysipelas.  When  that  disease  arises  on  unbroken  skin,  adenitis  is  an 
early,  although  a  slight,  symptom,  and  little  noticed  in  comparison  with  the  primary 
cutaneous  eruption.  But  when  erysipelas  originates  at  a  wound,  the  glands  are 
sometimes  swollen  and  tender  before  any  blush  can  be  discovered  on  the  skin.  They 
are  stated  to  have  been  found  red  in  an  enteritis,  which  was  recognised  as 
erysipelatous ;  2  and  the  almost  invaluable  occurrence  of  adenitis  at  the  commence- 
ment of  the  disease  goes  far  to  support  the  opinion,  that  the  first  inflammation  of 
erysipelas  is  in  the  lymphatic  system.  In  all  cases  except  those  treated  of  in  the 
section  on  '  Inflammation  of  the  Absorbents,'  the  glandular  affection  is  transient,  and 
requires  no  special  treatment. 

1  Medico- Chirwgical  Transactions,  vol.  xxxviii.  p.  247.     2  Gazette  mSdicale,  jura  7,  185G. 
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Morbid  contents  of  lymphatics. — Since  it  is  a  part  of  the  healthy  function  of  the 
absorbent  system  to  receive  the  matters  discharged  into  its  radicles  by  the  tissues,  it 
happens  that  in  disease  also  morbid  substances  find  their  way  into  it.  Pus  is 
frequently  seen  in  the  absorbent  vessels  of  the  pelvis  in  cases  of  fatal  uterine  inflam- 
mation. It  was  found,  too,  by  Dr.  Bright  in  tortuous  lymphatic  vessels,  as  large  as 
iliac  arteries,  on  the  walls  of  a  vast  hepatic  hydatid  cyst.1  Yirchow  2  found  still 
remaining  in  an  axillary  gland  some  cinnabar,  which  had  been  inserted  by  tattooing 
in  the  skin  of  the  arm  fifty  years  before  death.  Similar  but  less  remarkable  facts 
have  been  long  known.  Lapidaries  have  the  lymphatic  glands  near  the  bronchi 
filled  with  earthy  concretions,  which  are  supposed  to  consist  of  inhaled  stone-dust. 
Poncy  saw  the  thoracic  duct  and  its  glands  full  of  a  cheesy  substance.  Perhaps  the 
most  common  morbid  material  met  with  in  this  system,  excepting  strumous  and 
cancerous  matter,  is  some  form  of  chalky  concretion.  Large  masses  of  it  may  be 
found  even  in  young  subjects,  whose  glands  have  probably  been  early  affected  with 
scrofula.  Assalini  found  it  in  the  thoracic  duct.  Scherb  saw  a  calculus  in  the  same 
canal,  and  took  it  to  be  the  cause  of  a  dropsy.  Cheston  observed  a  thoracic  duct  so 
filled  with  bony  matter,  which  had  been  absorbed  from  a  spina  ventosa  of  the  ilium, 
that  air  could  not  be  blown  through  it.3  Some  glandular  chalky  concretions  in  a 
young  pig  are  stated  by  Vuipian  to  have  been  found  tinted  by  madder,  with  which 
the  animal  had  been  fed.4  Finally,  it  is  asserted  that  worms  have  been  discovered 
in  human  bronchial  glands,  as  well  as  in  the  glands  and  absorbent  vessels  elsewhere.5 

Obstructions  and  obliterations  of  the  lymphatic  vessels. — When  Sir  Astley  Cooper 
tied  the  thoracic  duct  in  the  necks  of  some  dogs,  the  receptaculum  chyli  burst,  and  a 
copious  extravasation  of  lymph  took  place.  A  similar  result  was  once  observed  in 
the  human  subject  to  follow  a  more  slowly  formed  obstruction  by  disease,6  a  fatal 
peritonitis  ensuing  upon  the  escape  of  lymph  through  the  rent  into  the  peritonaeum. 
The  Museum  of  Guy's  Hospital  contains  a  specimen  of  a  lacteal  larger  than  a  pullet's 
egg  behind  a  diseased  mesenteric  gland.  In  the  same  museum  is  a  thoracic  duct 
completely  compressed  at  its  upper  extremity  by  cancerous  cervical  glands.  The 
duct  is  not  at  all  dilated ;  but  as  there  is  another  mass  of  cancer  in  its  immediate 
vicinity  near  the  pancreas,  it  is  not  improbable  that  the  influx,  as  well  as  efflux,  of 
lymph  through  it  was  hindered.  Mascagni,  attempting  to  inject  some  pulmonary 
absorbents,  found  the  bronchial  glands  so  obstructed  that  the  mercury  rather  burst 
the  vessels  than  traversed  the  glands.  Sommerring,  without  accounting  for  it,  relates 
the  instance  of  a  robust  woman  suffering  from  anchylosis  of  the  knee,  in  whom  the 
absorbents  of  the  thigh  were  varicose,  and  so  tensely  filled  that,  upon  being  pricked, 
their  fluid  contents  spirted  violently  forth,  and  that  the  foot  was  affected  with  a 
kind  of  oedema. 

A  varicose  condition  of  a  lymphatic  vessel  may  possibly  arise  from  another  cause 
than  its  obliteration,  contraction,  or  compression.  There  may  be  a  regurgitation  at 
the  upper  orifice  of  the  thoracic  duct,  or  there  may  be  an  accidental  communication 
between  an  absorbent  and  a  blood-vessel,  an  arterio-lymphatic  or  a  veno-lymphatic 
aneurism.  Such  a  case  might  be  that  of  a  thoracic  duct,  figured  but  unexplained  by 
Cruikshank,  in  which  the  vessel  is  greatly  enlarged  and  tortuous.  Its  diameter  is 
nowhere  less  than  four  times  its  natural  size,  and,  being  increased  in  length  as  well 
as  in  calibre  by  the  great  power  or  weight  of  the  stream  within,  it  lies  in  many 
closely  adjoining  loops,  which  stretch  to  and  fro  across  the  vertebrae. 

The  excision  of  glands  is  not  a  favourite  nor  a  very  easy  operation.  I  have 
already  expressed  my  opinion  that  it  is  justifiable  in  the  early  stages  of  lymph- 
adenoma,  but  I  have  also  pointed  out  its  dangers  and  the  difficulty  that  there  is  in 

1  Guy's  Hospital  Museum. 

2  Cellular  Pathology,  translated  by  Dr.  F.  Chance,  p.  185. 

3  Phil.  Trans,  vol.  lxx.  part  ii.  p.  323. 

4  Potain,  Lesions  des  Ganglions  lymphatiques  visceraux,  p.  33. 
6  Davaine,  Traite  des  Entozonires. 

6  Dr.    Cayley's   case   of    Obstructed   Thoracic     Duct ;  Rupture    of  the    Receptaculum 
Chyli ;  Peritonitis.      Path.  Trans,  vol.  xvii.  p.  163. 
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cleanly  removing  all  the  affected  glands.  And  in  cases  of  cancer,  where  it  is  often 
necessary  to  excise  glands  (especially  in  the  axilla  and  the  groin),  much  difficulty 
and  often  very  serious  embarrassment  will  be  experienced,  in  consequence  of  the 
disease  having  spread  to  deeper  glands  than  those  which  were  known  to  be  affected 
before  the  operation.  Strumous  glands  are  more  rarely  made  the  subjects  of 
operation.  In  fact,  it  is  only  under  exceptional  circumstances  that  the  attempt  is 
justifiable.1 

In  all  such  operations,  the  best  precaution  consists  in  making  a  very  free 
external  incision,  and  conducting  the  operation  with  the  greatest  deliberation.  The 
operator  must  be  prepared  to  find  large  vessels  glued  to  the  cellular  tissue  supporting 
the  glands,  only  recognisable  by  minute  search,  and  only  controllable  (if  divided) 
after  complete  exposure.  In  the  case  of  cancerous  glands,  the  surrounding  structures 
ought  to  be  freely  removed.  It  is  not  sufficient  merely  to  shell  out  the  glands.  No 
such  necessity  exists,  however,  in  lymphadenoma ;  so  that  a  large  mass  of  glands 
may  be  removed  from  the  neck  or  axilla  with  comparative  facility.  Still,  any  surgeon 
who  has  had  experience  of  the  numerous  dangers  that  beset  extensive  dissections 
among  large  arteries,  veins,  and  nerves,  will  agree  that  the  freest  possible  incisions 
afford  the  best  security  to  the  patient. 

Charles  H.  Moore,  1870. 
Timothy  Holmes,  1882. 

1  On  this  subject,  consult  the  essay  on  Scrofula. 
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Acute  Arteritis. 

fFIHIS  is  a  rare  disease.  The  most  distinct  instance  of  a  limited  arterial  inflamma- 
JL  tion  is  that  of  the  umbilical  arteries,  which  after  the  ligature  of  the  funis  are 
sometimes  filled  with  pus. 

Inflammation  of  'the  aorta  appears  to  have  occurred  in  the  practice  of  some 
physicians,  and  to  have  been  traceable  to  the  influence  of  cold.  One  such  instance 
in  Dr.  Goodfellow's  practice  followed  upon  a  young  man's  lying  for  a  long  time 
upon  his  chest  on  wet  ground.  But  most  of  the  cases  formerly  described  by  surgeons 
as  primary  inflammation  of  arteries  appear,  by  the  light  of  later  research,  to  have 
been  due  to  the  previous  impaction  of  a  plug.  Inflammation  of  an  artery,  and  even 
suppuration,  may  then  take  place,  but  it  is  a  secondary  disease,  and  it  will  be  referred 
to  in  the  section  on  '  Occlusion  of  Arteries.'  Upon  many  of  the  cases  in  which  long 
portions  of  artery  are  found  obliterated  and  converted  into  fibrous  cords,  it  may 
suffice  to  say  that  no  evidence  of  previous  arteritis  or  of  any  cause  whatever  can 
be  adduced,  and  that  the  same  result  without  obvious  inflammation  attends  the 
obliteration  of  the  ductus  arteriosus,  and  sometimes  follows  the  application  of  a 
ligature.  In  other  instances,  however,  we  may  allow  that  the  pain  and  tenderness 
which  were  experienced  over  the  course  of  the  obstructed  vessels  pointed  to  an 
inflammatory  affection,  for  which  there  was  no  apparent  cause  in  any  previous 
obstruction  of  the  artery ;  and  in  one  case,  which  I  had  myself  the  opportunity  of 
seeing,  and  which  is  recorded  by  Mr,  J.  H.  Morgan  in  '  Clin.  Trans.,'  xiv.  183,  there 
were  very  striking  symptoms  of  inflammation  in  the  course  of  various  arteries  with 
no  obstruction  whatever.  I  am  not  therefore  disposed  to  deny  the  existence  of  acute 
and  subacute  arteritis,  though  the  majority  of  the  cases  so  denominated  are  suscep- 
tible of  a  different  interpretation.  Beyond  local  and  general  sedatives  no  treatment 
seems  possible. 

Chronic  Arteritis. — Atheroma. 

Atheroma,  or  the  pulpy  degeneration  of  the  wall  of  the  artery,  was  originally 
described  by  Gulliver  as  a  process  of  fatty  change.  Mr.  Moore,  in  the  former  editions 
of  this  work,  regarded  it  as  originating  in  a  deposit  out  of  the  arterial  blood  on  the 
lining  membrane.  It  is  now,  however,  generally  believed  to  owe  its  origin  to  chronic 
inflammation,  situated  either  in  the  deeper  layers  of  the  inner  coat,  or  perhaps  in 
the  internal  and  middle  coats  of  the  vessel. 

This  view,  which  is  supported  by  Virchow  and  other  Continental  pathologists, 
has  been  advocated  with  conspicuous  ability  by  Dr.  Moxon,2  and  may  now  I  think 
be  accepted,  without  any  prejudice  to  Gulliver's  view,  or  to  the  accuracy  of  his 
description.  That  the  softened  pulpy  spots  in  the  artery  are  formed  of  fatty  matter 
is  indisputable ;  but  I  think  we  must  allow  that  it  is  equally  clearly  pi-oved  that 
they  are  preceded  by  the  increased  cell-production  characteristic  of  inflammation. 
According  to  this  view,  then,  the  initial  stage  in  atheroma  would  be  inflammation 
and  cell-proliferation  in  the  tunica  intima  and  media.     This    is  followed   by  fatty 

1  In  revising  this  article,  I  have  transferred  Mr.  Moore's  statements  to  the  third  person. 
Where  the  first  person  is  used,  the  present  editor  must  be  held  responsible.— T.  H. 

2  '  On  the  Nature  of  Atheroma  in  the  Arteries,'  Guy's  Hospital  Reports.  Pathological 
Anatomy,  by  Wilks  and  Moxon. 
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degeneration  of  the  inflamed  tissue,  leading  to  softening  of  the  thickened  wall  of 
the  vessel,  or  else  to  a  semi-cartilaginous  hardening  of  the  middle  coat. 

On  the  stage  of  fatty  degeneration  other  more  considerable  changes  follow.  In 
some  cases  (and  chiefly,  as  Wilks  and  Moxon  believe,  in  the  yoxmg)  the  whole 
calibre  of  the  vessel  is  softened  over  a  considerable  extent—'  inflammatory  mollities,' 
as  they  term  it ;  and  then  the  softened  Avail  will  probably  yield  to  the  force  of  the 
circulation,  and  an  aneurismal  pouch  will  be  formed.  In  other  instances  only  a  very 
small  patch  of  artery  softens,  and  this  softened  part  is  washed  away  by  the  blood 
stream,  leading  to  what  has  been  termed  '  the  atheromatous  ulcer.'  Usually  this 
ulceration  does  not  perforate  the  vessel — at  least  in  the  early  stage  of  the  disease ; 
but  I  have  known  a  previously  healthy  man  in  the  prime  of  life  to  die  suddenly  of 
haemorrhage  from  a  single  minute  ulcer  of  this  nature  in  the  thoracic  aorta •  or,  here 
again,  the  coat  of  the  vessel  may  yield  more  gradually,  and  a  pedunculated  aneurism 
may  be  formed.  More  commonly,  however,  the  thickened  atheromatous  wall  of  the 
artery  becomes  gradually  invaded  by  earthy  matter,  leading  to  the  cretification  (so- 
called  'ossification')  of  the  artery— a  change  which  ensues  also  on  the  semi-cartila- 
ginous hardening  of  the  vessel. 

So  extensive  is  this  cretification,  that  very  often  all  the  superficial  arteries  can  be 
felt  as  rigid  trunks  under  the  skin ;  and  on  laying  them  open  in  the  dead  body  they 
crack  rather  than  are  cut  by  the  scissors ;  and  their  lining  membrane  is  found 
rough  and  studded  with  hard  plates  of  bony  consistence.  But,  on  the  other  hand, 
the  degeneration  may  attack  only  a  very  limited  portion  of  the  vascular  system,  and 
in  that  case  is  generally  confined  to  the  aorta,  though  there  are  not  wanting  instances 
in  which  the  great  trunk  escapes,  while  the  smaller  vessels  are  invaded. 

The  aorta  may  be  diseased  throughout,  yet  the  coronary  arteries  may  be  healthy  ; 
and  it  is  interesting  to  contrast  the  highly  nourished  state  of  the  heart  in  such  a 
case  with  its  condition  when  its  nutrient  arteries  are  diseased.  The  aortic  valves, 
the  commencement  or  the  whole  of  the  arch,  may  be  atheromatous,  and  no  other 
vessel  be  affected.  Isolated  patches  of  the  disease  may  occur  between  long  tracts  of 
healthy  artery,  and  it  is  of  the  greatest  importance  in  surgery  to  know  this  fact  in 
relation  to  the  popliteal  and  axillary  arteries,  of  which  short  portions  may  be  even 
ossified,  while  the  femoral  and  subclavian,  so  far  as  concerns  the  possibility  of  their 
being  successfully  tied,  are  healthy.  When  at  all  advanced,  the  disease  is  found  to 
be  symmetrical,  the  arteries  of  opposite  limbs  being  equally  and  similarly  affected. 
This  fact  is  well  illustrated  in  the  not  unfrequent  occurrence  of  parallel,  almost 
contemporaneous,  popliteal  aneurisms  in  the  same  person.  Some  vessels  are  earlier, 
if  not  more  frequently,  affected  with  the  disease  than  others.  There  is  such  a  pre- 
ponderance in  the  lower  extremity  over  the  upper,  both  in  the  proneness  of  its 
vessels  to  the  disease,  and  in  the  degree  which  atheroma  attains  in  the  more  distant 
limb.  Some  entire  arteries  rarely  become  atheromatous.  Those  of  the  stomach,  liver, 
and  intestines  are  remarkably  exempt  from  this  affection,  even  though  it  may  have 
attained  an  advanced  degree  in  the  splenic  and  the  other  arteries  of  the  body.  As  a 
general  rule,  atheroma  is  a  disease  of  the  arterial  trunks  and  larger  branches,  but  it 
is  occasionally  met  with  in  very  small  vessels.  Haller  once  met  with  atheroma  in 
the  hypogastric  artery,  but  it  is  the  only  case  on  record.  The  most  marked  exemption, 
however,  is  that  of  the  venous  system,  including  the  pulmonary  artery  and  its 
branches  3  and  it  is  a  very  suggestive  fact  in  reference  to  the  causation  of  the  whole 
disease.  Atheroma,  even  its  early  stage,  is  rarely  found  in  the  vessels  which  carry 
venous  blood ;  and  when  it  does  occur,  it  is  associated  with  extensive  disease  in  the 
aortic  system  ;  or  with  hypertrophy  of  the  heart  from  chronic  bronchitis  or  mitral 
disease.  Atheroma  is  a  disease  which  is  found  especially  in  advanced  life,  though  it 
is  by  no  means  confined  to  advanced  life,  nor  even  to  the  human  subject.1     Various 

1  Young  found  calcareous  concrestiowfl  in  the  arteries  of  an  infant ;  Wilson  in  a  young 
child ;  and  Andral  in  the  aorta  of  a  child  of  eight  years  of  age.  The  latter  author  also  met 
with  ossific  lamina}  in  the  aorta  in  live  or  .six  persons  of  from  eighteen  to  twenty-four  years 
of  age,  and  an  extensive  ossification  of  the  superior  mesenteric  artery  of  a  person  not  quite 
thirty  (Copland,  Did.  Med.  vol.  i.  p.  119).  Corfe  {Physiognomy  of  Diseases,  p.  129)  records 
an  instance  of  fatal  aneurism,  as  arising  from  this  disease,  at  the  age  of  twenty-eight;  and 
in  the  ITunterian  Museum,  No.  1679,  is  a  specimen  of  it  in  a  jaguar. 
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causes  have  been  assigned  as  originating  the  chronic  arteritis  of  which  atheroma  is  the 
result.  It  appears  to  me  undeniable  that  strain  on  the  arterial  wall  is  the  cause 
which  is  most  clearly  proved  to  be  present  in  most  cases  of  atheroma,  and  which 
most  fully  accounts  for  the  constant  occurrence  of  atheroma  in  the  largest  arteries, 
and  in  those  parts  of  them  which  are  most  exposed  to  increased  pressure,  for  its 
greatly  increased  prevalence  in  the  male  sex,  and  in  those  occupations  which  involve 
most  strain  on  the  heart  and  great  vessels,  for  its  rare  coexistence  with  those  general 
affections  (as  phthisis  and  mitral  obstruction)  which  diminish  arterial  pressure,  and 
for  its  appearance  in  the  pulmonary  vessels  when  the  hypertrophy  of  the  right  side  of 
the  heart  increases  the  strain  upon  them.1  This  view  of  the  causation  of  the  disease 
does  not,  I  think,  exclude  the  abuse  of  alcohol ;  and  there  are  strong  grounds  for 
believing  that  alcoholic  excess  favours  the  production  of  atheroma.  As  Mr.  Moore, 
in  the  last  edition  of  this  work,  says  :  '  There  can  be  no  question  of  its  frequent,  if 
not  invariable,  occurrence  in  drunkards.'  Alcohol  drinking  may  act  in  either  or 
both  of  two  ways — viz.  either  by  producing  conditions  of  varying  excess  and  feeble- 
ness of  circulation,  i.e.  varying  and  sometimes  excessive  tension,  or  by  interfering 
with  the  nutrition  of  the  vascular  tissue  and  diminishing  its  powers  of  resistance. 
Syphilis  is  believed  by  many  surgeons,  and  especially  those  of  the  army,2  to  produce 
gummatous  deposits  in  the  internal  or  middle  coat  of  the  arteries — '  aortic  nodes,'  as 
they  are  called — which  soften  and  thus  lead  to  atheroma.  But  the  difficulty  in 
accepting  this  theory  as  proved  (though  few  would  question  its  probability)  is  that 
most  of  these  syphilitic  soldiers  have  been  exposed  to  the  previously  named  causes  of 
atheroma,  while  prostitutes,  who  lead  easier  and  quieter  lives,  seem  to  escape.  Acute 
rheumatism  may,  I  think,  be  reckoned  among  the  undoubted  causes  of  arterial 
degeneration. 

The  atheromatous  change  in  an  artery  is  slow  in  its  progress,  and  can  only  when 
far  advanced  be  detected  in  the  living  subject.  It  is  occasionally  attended  with  per- 
sistent pain,  which  is  liable  to  be  mistaken  for  a  rheumatic  pain.  When  actually 
ossified,  an  artery  which  can  be  felt  at  all  may  be  readily  distinguished  as  thus 
diseased.  In  the  radial,  for  instance,  rings  of  chalky  matter  can  be  recognised  as 
the  finger  is  moved  along  the  vessel.  But  attention  is  often  first  called  to  the  state 
of  the  arteries  rather  by  some  secondary  symptom  of  their  disease  than  by  the 
atheroma  itself. 

The  microscopic  examination  of  the  thickened  patches  in  the  wall  of  an  artery, 
which  precede  the  occurrence  of  softening,  show  a  distinctly  inflammatory  change,  viz. 
nuclei  (or  '  leucocytes  ')  passing  into  fibre-cells,  and  thence  to  formed  fibrous  tissue. 
When  the  softening  stage,  to  which  the  term  '  atheroma'  is  most  appropriate,  has  been 
developed,  cholesterine  plates,  granular  debris,  and  caseous  particles,  with  a  few 
phosphatic  crystals,  are  found.3 

1.  Effects  of  atheroma.  Narrowing  or  plugging  of  the  vessel. — Atheroma  is  at 
first  attended  with  a  narrowing  of  the  calibre  of  the  vessel,  in  proportion  to  the 
thickness  in  which  it  is  deposited.  This  is  most  marked  at  the  bifurcation  of 
trunks,  and  at  the  mouths  of  small  vessels  passing  off  from  large  trunks.  In  no 
spot  is  it  more  commonly  observed  than  at  the  origins  of  the  intercostal  and  similar 
arteries,  which  branch  off  at  right  angles  from  the  aorta,  and  which  are  sometimes 
not  only  narrowed,  but  at  last  completely  closed,  by  the  accumulated  deposit. 
Though  the  larger  arteries  are  perhaps  never  obliterated  by  this  process,  yet  even 
they  may  be  much  contracted  by  it.  The  canal  of  so  large  a  vessel  as  the  common 
iliac  has  been  found  diminished  by  one-half,4  and  the  great  ascending  branches  of 
the  arch  of  the  aorta  nearly  obliterated. 

1   Wilks  and  Moxon,  Pathl.  Anatomy,  2nd  ed.  p.  150. 

3  See  the  very  interesting  paper  by  Mr.  Welch  on  '  Aortic  Aneurism  in  the  Army,'  Med.- 
Chir.  Trans,  lix.  59. 

3  Med.-Chir.  Trans,  vol.  lix.  pi.  iv.  appended  to  Mr.  Welch's  paper.     See  also  Gulliver, 
Med.-Chir.  Trans,  -vol.  xxvi.  p.  90. 

4  Hunterian  Museum,  No.  1G14. 
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A  diminution  of  the  size  of  branch-vessels  from  this  cause  may  prove  to  be  of 
serious  importance  in  some  cases,  by  hindering  the  establishment  of  a  collateral 
circulation. 

2.  A  later  consequence  of  the  disease  is  dilatation  oj  the  vessel.  The  outer 
coats  being  incapable  of  compressing  the  deposit,  and  closing  in  upon  the  blood  after 
each  cardiac  systole,  they  fail  to  contract  during  the  diastole,  and  the  artery  gradually 
expands.  This  enlargement  is  the  most  marked  in  those  parts  of  the  vessels  through 
which  the  current  of  the  blood  is  in  any  degree  obstructed.  All  the  curved  arteries, 
therefore,  are  disproportionately  dilated.  It  is  observed  also  in  all  parts  at  which  an 
arterial  trunk  naturally  widens  in  its  course,  and  suffers  in  consequence  a  more 
forcible  internal  hydraulic  pressure  than  the  smaller  tube  which  leads  to  it.  The 
upper  extremity  of  the  common  carotid  is  thus  widened  naturally,  and  dilated  when 
atheromatous.  In  that  situation,  at  the  upper  end  of  the  innominata,  and  in  the 
higher  part  of  the  femoral  artery,  this  expansion  of  the  vessel  may  be  mistaken  for 
aneurism. 

3.  Torttiosity  of  the  vessel. — The  same  mechanism  which  converts  an  artery  into 
a  fixed  tube,  incapable  of  contraction,  but  liable  to  dilatation,  produces  a  similar 
effect  upon  its  power  of  retraction.  A  healthy  artery  is  in  a  state  of  longitudinal 
tension.  It  is,  as  it  were,  too  short  for  the  limb  to  which  it  belongs ;  and  if  cut 
across,  may  shorten  an  inch  or  more.  Atheromatous  and  bony  plates  destroy  this 
retractile  power.  But,  though  incapable  of  shortening  itself,  the  vessel  may 
be  lengthened  by  the  repeated  injections  of  blood  along  it.  Arteries,  therefore, 
in  which  atheroma  has  reached  an  advanced  degree,  become  not  only  dilated,  but 
also  tortuous.  The  outline  of  brachial  arteries  thus  affected  may  be  seen  in  the 
bare  arm,  every  pulsation  of  the  heart  increasing  their  curvatures.  The  common 
and  external  iliac  arteries,  too,  bend  far  from  their  normal  position,  the  former 
arching  outward  and  forward  between  the  aorta  and  external  iliac,  the  latter 
leaving  its  place  upon  the  psoas,  and  curving  deeply  into  the  pelvis  in  a  new 
course. 

4.  Roughening  of  the  lining  membrane. — An  ossified  artery  does  not  retain  that 
smoothness  of  its  interior  which  characterised  the  earlier  deposition  within  it.  In 
a  large  vessel  like  the  aorta,  a  bony  plate  may  crack  across,  or  be  lifted  at  its  edge 
from  the  wall  of  the  vessel ;  and  the  sharp  rough  projection  thus  exposed  may  cause 
the  adhesion  of  fibrine.  Strings  and  masses  of  this  substance,  as  it  accumulates, 
materially  lessen  the  calibre  of  the  vessel,  or,  being  broken  off,  and  carried  along 
with  the  stream  of  blood,  plug  any  smaller  artery  in  which  they  happen  to  be 
arrested.  The  ossification  of  smaller  trunks,  as  the  femoral  arteries,  produces  in 
another  manner  a  roughness  of  their  canal.  The  bony  matter  being  thickest,  or 
sometimes  only  existing  in  circular  rings,  the  vessel  is  strongest  at  those  parts,  while 
it  yields  between  them.  The  interior  of  such  a  vessel  is  consequently  no  longer 
smooth,  but  is  formed  of  a  succession  of  alternate  transverse  ridges  and  bays ;  the 
former  answering  to  the  rings  of  bone,  and  the  latter  to  the  expanded  spaces  between 
them.  Such  an  artery  resembles  the  interior  of  a  piece  of  jejunum,  into  the  canal 
of  which  folds  of  the  valvule  conniventes  project ;  and  the  effect  of  the  arrange- 
ment, just  as  in  the  bowel,  must  be  to  retard  the  current. 

5.  Partial  rujrture  {so-called  ulceration)  of  the  vessel.— -It  has  been  already 
mentioned  that  an  atheromatous  artery  becomes  dilated,  and  that  it  may  yield  and 
become  aneurismal  at  a  part  from  which  the  softened  deposit  on  its  interior  has  been 
washed  away.  It  may  be  added,  that  the  so-called  ulcers  of  arteries,  which  are  oc- 
casioned by  the  partial  detachment  or  the  cracking  of  calcareous  deposits,  '  are 
sometimes  so  deep  as  to  reach,  and  even  to  perforate,  the  external  or  cellular 
tunic' '  Many  cases  are  on  record  in  which  arteries  thus  diseased  have  given  way 
spontaneously. 

It  is  obvious  that  such  rupture  is  the  more  liable  to  occur,  as  the  disease  is 
limited  iu  extent.     The  artery  yields  at  its  one  weak  point. 

1  Hope,  Cycl.  of  Tract.  Med.  vol.  i.  p.  145. 
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6.  Liability  to  injury  in  surgical  operations  or  accidents. — In  relation  to  acci- 
dents, and  surgical  operations  on  arteries,  atheroma  assumes  a  serious  importance. 
No  longer  tense,  mobile,  elastic,  these  vessels  become  rigid,  brittle,  and  fixed.  A 
direct  blow  may  crack  or  crush  them ;  a  severe  wrench,  or  sudden  unusual  move- 
ment of  a  limb,  may  half  break  them  ■  the  violence  which  dislocates  a  bone  may 
tear  them  in  two,  and  give  rise  to  a  vast  escape  of  blood.  Mr.  Syme  alleges  that  he 
has  known  an  axillary  aneurism  follow  such  accidents  as  the  repeated  sudden  shock 
of  a  machine  against  the  elbow,  and  a  quick  unguarded  movement  in  lifting  the  arm 
to  the  head  for  the  purpose  of  holding  on  the  hat  in  a  breeze. 

When  a  ligature  is  tied  upon  an  ossified  artery,  the  sensation  conveyed  by  crush- 
ing the  bony  tube  betrays  its  condition.  Sometimes  the  artery  gives  way,  and  much 
difficulty  is  often  experienced  in  securing  it.  This  difficulty  has  suggested  the  plan 
of  dissecting  along  the  artery,  and  placing  the  ligature  on  it  higher  up.  As  it  is 
uncertain,  however,  whether  such  an  artery  would  be  better  adapted  to  bear  a 
ligature  in  any  higher  part  of  its  course,  the  safer  plan  seems  to  be  that  of  securing 
it  in  the  face  of  the  stump.  Such  an  artery  could  not  be  safely  twisted,  nor 
does  it  seem  well  adapted  for  acupressure.  The  best  plan  on  the  whole  seems  to 
be  to  tie  it  along  with  a  considerable  mass  of  the  tissues  surrounding  it  in  a 
stout  piece  of  carbolised  catgut ;  but  with  any  method  secondary  haemorrhage  is 
probable. 

To  atheroma  and  ossification  are  doubtless  due  the  majority  of  the  failures  of 
operations  for  aneurism.  Notoriously  is  this  the  case  with  the  old  operation,  in 
which  the  artery  was  tied  near  the  mouth  of  the  aneurismal  sac.  And  many  times 
also,  when  the  Hunterian  operation  has  been  adopted,  the  result  has  been  disastrous 
from  the  same  cause.  The  process  of  repair  cannot  be  perfected  in  a  tied  artery, 
when  the  lining  membrane  is  tough,  or  osseous,  or  in  a  state  of  fatty  degeneration, 
when  the  middle  coat  is  wasted,  and  the  outer  callous  and  attenuated,  and  when  the 
rigid  tube  is  incapable  of  contracting  between  the  ligature  and  the  next  branch. 
From  such  an  artery  the  ligature  separates,  perhaps  earlier  than  from  a  healthy  one, 
and  haemorrhage  pours  freely  and  fatally  from  one  or  both  of  its  unclosed  extremities. 
A  prudent  surgeon  forbears  from  operating  in  such  a  case,  or  from  tightening  the 
ligature  if  he  unexpectedly  encounter  a  diseased  vessel. 

7.  Gangrene  may  occur  at  different  stages,  and  from  various  circumstances,  in 
the  course  of  atheroma ;  but,  in  itself,  that  disease  is  not  capable  of  producing  gan- 
grene. For,  so  long  as  the  vessels  remain  open,  even  though  rigid,  they  allow  blood 
to  pass.  And,  in  fact,  any  obstruction  which  may  be  occasioned  by  the  roughness, 
is,  to  some  extent,  compensated  for  by  the  dilatation  of  their  canal,  and  the  distal 
parts  obtain  their  nourishment.  But  should  any  unusual  and  considerable  demand 
upon  the  circulation  be  made  by  a  local  injury  or  inflammation,  the  circulation  will 
prove  insufficient ;  and,  as  trees  with  tangled  roots  sometimes  perish  in  a  night  upon 
a  sudden  increase  in  the  rapidity  of  the  flowing  of  the  sap,  the  distal  parts  will  die. 
Gangrene  is  often  extensive  when  an  ossified  arterial  trunk  becomes  occluded  •  and 
the  explanation  of  the  fact  appears  obvious.  The  collateral  channels,  through  which 
alone  the  blood  can  reach  the  remoter  parts,  are  themselves  indurated  or  ossified,  and 
are  incapable  of  adapting  their  calibre  to  the  larger  stream  which  passes  through 
them.  The  unnourished  structures  necessarilv  die.  These  occlusions  of  arterial 
trunks  are  not  such  as  are  very  slowly  completed  by  the  accumulation  of  new  matter 
at  their  orifices  or  bifurcations,  but  such  as  arise  from  the  more  rapid  deposition  of 
large  masses  of  fibrine  upon  a  rough  part  of  an  artery,  or  from  the  loosening  and 
inversion  of  an  osseous  plate,  or  the  washing  of  a  detached  cardiac  vegetation  down 
the  current.  The  first,  occurring  comparatively  early  in  the  disease,  can  be  made  up 
for  by  the  establishment  of  a  collateral  circulation ;  the  others  happen  suddenly,  in 
which  case  even  healthy  collateral  arteries  sometimes  fail  to  preserve  the  life  of  a 
limb. 
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Occlusion  of  Arteries. — Embolism  or  Thrombosis. 

Some  other  causes  of  obstruction  to  the  current  of  blood  remain  to  be  noticed, 
besides  those  by  atheroma. 

There  are  persons  who,  by  certain  postures  of  their  limbs,  are  able  to  stop  the 
pulsation  of  their  arteries.  The  radials  and  tibials  cease  to  beat  upon  forcible  flexion 
of  the  elbows  and  knees.  Others  can  so  depress  the  clavicle  upon  the  subclavian 
artery,  or  raise  that  vessel  by  a  forcible  expiratory  compression  of  the  lungs,  as  to 
arrest  circulation  in  the  arm.  Arteries  displaced  by  fragments  of  bone  are  often 
without  pulsation  until  the  fracture  is  set.  An  exuberant  osseous  deposition 
around  the  fragments  of  a  fractured  bone  may,  it  is  alleged,  compress  adjoining 
blood-vessels.  The  situation  in  which  this  has  been  observed  to  happen  is  the 
fibrous  canal  in  the  adductor  muscles  of  the  thigh.  This,  however,  must  be  very 
rare,  and  as  a  general  rule  such  obstruction  of  an  artery  only  occurs  when  the  artery 
itself  is  injui'ed,  or  the  fracture  has  not  been  replaced. 

In  like  manner,  that  is  to  say  by  outward  compression,  morbid  growths  in  the 
vicinity  of  blood-vessels  enfeeble  or  stop  the  circulation.  An  exostosis  once  grew  on 
the  first  rib  in  such  a  relation  to  the  subclavian  artery  as  to  give  rise  to  the 
symptoms  of  an  aneurism  of  that  vessel,  and  lead  the  surgeon  who  had  charge  of  the 
case  to  tie  the  artery.  Cancerous,  and  more  rarely  the  innocent,  tumours,  compress 
and  obliterate  arterial  trunks,  which  are  found  flattened,  and  either  pervious  or 
occluded  with  coagula  or  adherent  fibrine.  Even  gangrene  may  follow  the  occlusion 
of  an  artery  from  this  cause.  This,  however,  is  a  rare  event,  as  time  elapses  before 
the  compression  becomes  complete,  and  blood,  in  some  small  quantity,  continues  to 
be  driven  through  the  flattened  vessel.  It  is  far  from  uncommon  for  the  carotid  or 
subclavian  artery  to  be  so  compressed  by  the  pressure  of  an  aortic  or  innominate 
aneurism  that  no  pulse  can  be  detected  in  its  branches,  though  after  death  the  artery 
itself  is  found  to  be  perfectly  unobstructed.  The  obliteration  of  aneurismal  vessels 
will  be  found  explained  at  large  in  the  essay  on  Aneurism. 

One  other  cause  of  the  occlusion  of  an  artery  remains  for  consideration — that, 
namely,  in  which  its  canal  is  closed  by  an  impacted  foreign  body.  To  these  cases 
the  name  of  embolism  is  now  usually  given,  the  kindred  term  thrombosis  being 
reserved  for  the  obliteration  of  veins.  Some  authors,  however,  speak  indifferently 
of  thrombosis  of  arteries  or  embolism  of  veins — in  which  use  of  the  terms  a  vessel 
would  be  said  to  be  embolic  when  the  clot  is  presumed  to  have  been  carried  down 
and  impacted  from  a  higher  part  of  the  circulation;  thrombosed  when  the  obstructing 
clot  is  believed  to  be  formed  in  situ.  Of  the  former  event  innumerable  cases  have 
now  been  observed.  An  artery  is  found  plugged  by  fragments  of  morbid  growths, 
which  have  been  detached  from  one  part  of  the  circulating  system,  and  transported 
into  some  other  part  along  the  stream  of  blood.  The  plug  which  is  found  occluding 
the  distal  vessel  has  often  no  organic  connection  with  its  walls,  and  is  detained  in  its 
place  merely  by  having  reached  an  artery  too  small  to  give  it  further  passage.  The 
accident  is  usually  met  with  in  the  aortic  system,  and  the  most  common  situation 
from  which  such  fragments  are  detached  is  the  left  side  of  the  heart.  Many  morbid 
vegetations  adhere  to  the  mitral  and  aortic  valves  loosely  or  by  pedicles,  and  may  be 
broken  off  by  the  rush  of  blood  into  or  out  of  the  ventricle.  Some,  but  smaller, 
fragments  may,  as  Mr.  Lee  suggests,  be  washed  out  of  the  atheromatous  parts  of  the 
larger  vessels.1 

So  long  ago  as  1837,  it  occurred  to  M.  Legroux  2  to  explain  a  case  of  sudden  obstruction 
of  the  arteries  of  the  lower  extremities  by  the  passage  of  the  fibrinous  plugs  found  in  them. 
from  the  heart.  A  similar  explanation  was  given  by  M.  Laugier  to  the  Anatomical  Society 
of  Paris,  in  1849,  respecting  a  yet  more  remarkable  case.  A  healthy  young  man  died  with 
a.  needle  in  the  left  ventricle  of  his  heart,  and  with  gangrene  of  the  left  leg.  The  needle 
was  found  fixed  in  the  apex  of  the  ventricle,  with  its  point  directed  towards  the  aortic 


1  Lee,  on  'Clangrfena  Senilis,'  British  and  Foreir/n  Medico-  Chirurg.  Review,  vol.  xx.  p.  214. 

2  Bulletin  de  I  Acad,  royale  de  Medecine,  tome  i.  p.  434. 
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orifice,  and  covered  with  '  decolorised  sanguineous  concretions,  very  coherent  and  irregular,' 
which  were  prolonged  into  the  aorta.  The  lower  end  of  the  aorta,  and  the  iliac  arteries  on 
both  sides,  were  filled  with  an  adherent  clot.  It  seemed  plain  that  the  plugging  of  the 
latter,  and  the  consequent  gangrene,  had  their  origin  in  the  detachment  of  fragments  of 
the  lymph  which  had  first  adhered  to  the  needle.1  Since  that  time  the  researches  of  Dr. 
Kirkes  have  shown  a  similar  occurrence  to  take  place  in  the  cerebral  arteries.  Sir  J.  Paget 
has  demonstrated  it  in  the  pulmonary  arteries ;  and  Virchow,  Simpson,  and  others  have 
made  us  acquainted  with  it  in  other  vessels. 

An  accident  precisely  similar  in  its  nature,  but  occurring  in  another  portion  of 
the  circulating  system,  is  now  known  to  be  occasionally  fatal  in  acute  rheumatism, 
as  well  as  to  bring  on  the  most  fearfully  sudden  deaths  in  some  puerperal  women. 
The  plugged  artery  in  these  cases  is  the  pulmonary,  or  several  of  its  branches,  and 
the  plug  is  either  formed  in  the  right  side  of  the  heart,  or  passes  through  it  from  the 
systemic  veins.2 

The  facts  from  which  the  explanation  of  these  occlusions  of  arteries  is  chiefly  drawn 
have  already  been  partly  stated :  1.  The  artery  is  often  healthy  at  the  site  of  the 
obstruction.  It  may,  indeed,  be  atheromatous,  inasmuch  as  the  occurrence  in 
question  prevails  most  in  persons  whose  arterial  system  is  diseased.  Yet  it  is  often 
healthy,  as  might  be  expected  if  the  disease  originated  elsewhere.  Sometimes  the 
vessel  is  dilated  to  nearly  twice  its  natural  size,  and,  in  the  branches  of  the  internal 
carotid  especially,  this  enlargement  renders  the  situation  of  the  plug  evident  before 
the  artery  is  opened.  2.  The  plug  is  frequently  not  adherent  to  the  vessel.  The  cases 
under  consideration  were  for  a  long  time  regarded  as  effusions  of  lymph  from  the 
surface  of  an  inflamed  artery  ;  but  when  the  artery  is  healthy,  and  the  plug  free,  that 
explanation  is  plainly  erroneous.  There  are,  indeed,  not  a  few  instances  in  which 
the  coats  of  the  artery  are  inflamed,  and  even  suppuration  has  taken  place  in  the 
surrounding  structures ;  in  these  circumstances  the  plug  is  found  adherent.  The 
inflammation,  however,  and  the  adhesion  are  alike  the  result  of  the  previous  presence 
of  the  plug.  3.  The  impacted  plug  can  be  distinguished  from  the  inflammatory 
lymph  and  coagulum  which  are  formed  in  its  immediate  neighbourhood.  Drs. 
Burrows  and  Ruble  have  given  the  most  undeniable  evidence  of  this  fact,  and  have 
all  but  demonstrably  traced  the  plug  to  another  place  of  origin.  Each  of  these 
observers  detected  a  calcareous  plug  occluding  an  artery,  and  similar  calcareous 
matter  still  attached  to  the  wall  of  the  heart.3  4.  The  cessation  of  the  circulation 
in  the  occluded  artery  is  too  abrupt  to  have  arisen  from  a  gradual  accumulation  of 
fibrine.  It  has  probably  not  always  been  discovered  to  be  instantaneous,  because 
the  pulse  has  not  been  under  examination  at  the  moment  of  the  occlusion.  5.  The 
severe  pain  which  first  calls  attention  to  the  accident,  and  death,  as  it  happens  from 
such  obstructions  of  the  pulmonary  artery,  are  both  sometimes  sudden.  6.  After 
loss  of  sight  from  this  cause,  the  twigs  of  the  retinal  artery  are  seen  with  the 
ophthalmoscope  to  be  bloodless  upon  the  distal  side  of  the  plug.  It  seems  probable 
enough,  however,  that  the  obstruction  is  often  incomplete  at  first,  and  that  the 
impacted  clot  attracts  fibrine  to  itself  until  the  tube  of  the  vessel  is  completely  filled. 

Besides  these  cases  of  genuine  embolism,  in  which  a  plug  is  carried  down  into  the 
vessel  from  a  higher  part  of  the  circulation,  there  can  be  no  question  that  cases  occur 
which  would  more  appropriately  be  called  '  arterial  thrombosis,'  in  which  the  vessel 
is  gradually  filled  with  clot  formed  at  the  part  obstructed.  This  has  been  already 
spoken  of  as  occurring  in  arteritis;  it  occurs  also  in  fevers,  especially  typhus,4 
obviously  from  some  affection  of  the  blood  ;  and  it  is  the  opinion  of  some  eminent 
pathologists5  that  coagulation  may  occur  even  in  large  arteries  from  causes  at  present 

1  Cruveilhier,  Traite  d'Anatomie.  pathologique  generate,  tome  ii.  pp.  201,  296,  388. 

2  Obstetric  Memoirs,  by  Sir  James  Y.  Simpson  and  his  editors,  Drs.  Priestley  and  Storer, 
vol.  ii. 

3  Medical  Times,  1853,  p.  135  ;    Virchow's  Archiv.  vol.  v.  p.  189. 

4  See  a  typical  case  reported  by  Dr.  Murchison  in  Path.  Trans,  xvi.  93.  I  would  refer 
the  reader  to  the  article  on  Gangrene,  vol.  i.  p.  122. 

5  See  a  report  by  Dr.  Murchison  and  Dr.  Bristowe,  on  a  case  of  obstruction  of  the 
pulmonary  artery  and  its  branches,  recorded  by  Dr.  Payne  in  Path.  Trans,  xix.  149. 
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unexplained,  but,  as  they  believe,  independent  of  inflammation  or  degeneration  of  the 
external  walls,  or  any  mechanical  obstruction  to  the  circulation. 

It  would  far  exceed  the  limits  of  this  article  to  trace  the  results  of  obstruction  of 
the  arteries  in  the  various  parts  and  organs  of  the  body  in  which  it  has  been  shown 
to  occur.  As  there  is  no  trunk  which  may  not  be  occluded  by  a  detached  plug,  the 
abdominal  aorta  itself  not  escaping,  so  there  is  no  organ  which  may  not  have  its 
function  impaired,  or  its  structure  destroyed,  by  the  deprivation  of  blood  which  this 
accident  occasions.  Organs  with  single  arterial  trunks,  as  the  testicle,  retina, 
or  spleen,  may  lose  their  function  when  thus  deprived  of  their  whole  supply  of 
blood. 

When  the  principal  artery  of  a  limb  is  suddenly  plugged  in  its  higher  part,  severe 
pain  is  commonly  the  immediate  result  of  the  accident.  In  some  cases  this  pain 
extends  along  the  course  of  the  vessel,  which,  though  pulseless,  is  extremely  tender ; 
in  others  the  suffering  is  referred  to  some  distal  part  of  the  limb,  as,  for  instance,  to 
the  calf.  Signs  of  a  deficient  circulation  succeed ;  and  they  may  amount  to  pallor, 
loss  of  temperature,  numbness  of  the  surface,  or  even  to  that  '  torpor '  which  in 
certain  injuries  of  vessels  is  observed  to  precede  the  total  death  of  a  limb.  Such 
torpor  implies  not  only  a  loss  of  circulating  blood  in  the  limb,  but  also  a  cessation  of 
feeling  and  motor  power,  and  it  may  issue  in  actual  mortification. 

It  is  not  every  case  of  obstructed  artery  which  terminates  in  gangrene.  A 
collateral  circulation  may  be  established,  and  the  life  of  the  limb  be  saved.  Very 
young  subjects  bear  such  an  accident  without  any  ensuing  mortification.  An  infant 
will  endure  without  loss  of  life  the  gradual  obliteration  of  even  the  aorta  itself  at  the 
termination  of  its  arch.  Mr.  Savory  has  recorded  an  instance,  probably  congenital, 
in  which  '  all  the  main  arteries  of  both  upper  extremities  and  of  the  left  side  of  the 
neck  were  reduced  to  solid  cords ;'  yet  no  gangrene  occurred.1 

The  subjects  of  gangrene  from  an  impacted  clot  have  a  general  feebleness  of  the 
system,  which  may  account  for  the  progress  and  great  mortality  of  it.  Some  persons 
die  before  any  line  of  demarcation  is  formed ;  more  sink  during  the  process  of  sepa- 
rating the  dead  portion  of  the  limb ;  a  few  survive  until  all  its  tissues  are  naturally 
severed,  except  the  bones  and  some  tendons.  Upon  the  division  of  these,  the  stump 
may  heal. 

Some  at  least  of  the  obscurity  which  invests  the  subject  of  senile  gangrene  is 
cleared  away,  if  obliteration  of  some  of  the  arteries  be  recognised  among  its  causes. 
There  are  commonly  preliminary  symptoms  which  may  have  indicated  arterial 
disease  :  chilliness  of  the  foot  or  hand,  and  frequent  pains  for  many  months,  forbode 
the  attack,  and  the  gangrene  at  length  originates  and  advances  by  a  local  dusky 
inflammation.  In  these  particulars  the  gangrene  of  the  aged  is  unlike  that  which  is 
suddenly  produced  in  younger  subjects  by  obstructed  arteries,  but  sometimes  an 
arterial  cause  of  senile  gangrene  can  be  traced. 

Treatment. — The  occlusions  of  arterial  trunks  which  are  caused  by  external  com- 
pression can  rarely  be  relieved.  For  innocent  tumours  seldom  interfere  with  the 
circulation,  being  rather  themselves  grooved  by  an  artery  than  compressing  it;  and 
malignant  growths,  when  they  have  reached  a  size  and  a  position  in  which  they  can 
produce  such  an  effect,  are  commonly  unsuitable  for  an  operation.  No  special 
suggestion  is  required  for  the  treatment  of  arteries  implicated  with  broken  bones, 
and  none  can  be  offered  for  their  compression  in  certain  situations  by  the  growth  of 
new  bone  about  the  fragments.  The  chief  attention  will  necessarily  be  claimed  by 
the  manifest  cause  of  the  obstruction,  at  the  same  time  that  all  efforts  must  be 
directed  to  preserving  the  life  of  the  limb  by  warmth  and  a  suitable  posture. 

In  the  treatment  of  arteries  suddenly  occluded,  it  may  be  possible  at  an  early 
stage  by  reasonable  pressure  to  break  up  a  soft  recent  plug  in  a  superficial  vessel, 
that  its  fragments  may  pass  into  arteries  of  less  importance  to  the  limb.  If  this  be 
not  possible  or  proper,  care  must  be  directed  to  preserve  the  temjoerature  of  the  limb, 

1  Medico- Chirurgkd  Transactions,  vol.  xxxix.  p.  214. 
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to  favour  the  establishment  of  a  collateral  circulation,  to  maintain  the  efficiency  of 
the  blood  by  suitable  nourishment,  to  relieve  pain  by  methods  which  will  least  inter- 
fere with  the  appetite,  and,  more  than  all,  to  guard  the  weakened  limb  from  irritation 
and  injury,  which  might  overtask  the  little  vital  power  it  still  retains :  these  are  the 
indications  before  the  occurrence  of  gangrene.  When  that  event  has  commenced, 
the  course  advised  in  the  essay  on  that  subject  must  be  adopted. 

A  new  growth,  described  by  Dr.  Moxon  under  the  name  of  Periangeioma,  is  a 
rare  instance  of  disease  limited  to  the  outer  coat  and  sheath  of  arteries.  It  formed 
a  tumour  of  the  scalp,  permeated  by  enlarged  and  tortuous  vessels,  and  made  up  of 
new  material  occupying  uniformly  their  outermost  and  circuin vascular  structures.1 

C.  H.  Moore,  1870. 
T.  Holmes,  1882. 

1  'Periangeioma  of  Scalp;  excision;  recovery.'  By  Mr.  Thomas  Bryant.  Trans,  of 
Path.  Soc.  vol.  xix.  p.  376. 
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ANEURISM. 

Pathology. 

AN  aneurism  is  defined  to  be  a  tumour  containing  blood,  and  communicating 
witb  the  cavity  of  an  artery.  Thus  in  every  aneurism  there  are  two 
parts  to  be  considered,  the  sac  *  and  its  contents.  The  sac  is  formed  either  by 
the  vessel  itself  dilated  from  disease,  or  by  the  condensed  soft  parts  in  the  neigh- 
bourhood. 

The  various  classifications  of  aneurism  now  in  common  use  are  based  upon 
varieties  in  the  anatomy  of  the  sac.  The  most  natural  nomenclature  appears  to  me 
to  be  that  which  would  term  an  aneurism  formed  by  the  coats  (one  or  more)  of  the 
artery  a  true  aneurism,  and  one  formed  by  the  surrounding  cellular  tissue  a  false 
aneurism.  Unfortunately  the  term  'true  aneurism'  was  applied  by  the  older  authors 
to  a  tumour  in  which  all  the  coats  of  the  vessel  were  dilated,  while  they  called  one 
in  which  only  one  of  the  coats  formed  the  sac  '  a  false  aneurism  ; '  a  very  inappro- 
priate name,  inasmuch  as  such  aneurisms  form  the  majority  of  those  met  with  in 
practice,  while  the  term  '  false '  appears  to  convey  the  idea  of  something  excep- 
tional and  peculiar.  It  is  undesirable  to  complicate  the  matter  still  further  by  the 
attempt  to  introduce  fresh  terms.  I  shall  therefore  adhere  to  the  old  nomenclature, 
in  spite  of  my  opinion  of  its  incorrectness  ;  merely  observing  that  these  anatomical 
refinements  are  of  very  little  importance  in  practice  :  that  no  one  troubles  himself 
as  to  how  many  coats  of  the  artery  enter  into  the  formation  of  a  sac,  or  has 
any  means  of  forming  an  opinion  on  the  point  before  dissection.  But  it  is  very 
important  to  ascertain  whether  the  blood  is  contained  in  a  sac  or  no,  whether  that 
sac  is  or  is  not  perfect,  and  whether  the  aneurism  is  of  spontaneous  or  traumatic 
origin. 

The  term  '  diffused  aneurism  '  is  also,  I  must  confess,  an  inappropriate  one  as 
used  to  describe  a  tumour  in  which  the  sac  is  formed  out  of  the  cellular  tissue  ;  since 
such  a  tumour  is  as  distinct  and  circumscribed  as  if  the  sac  were  formed  by  the 
vessel  itself;  and  accordingly  in  many  works  an  aneurism  is  said  to  be  diffused  when 
the  sac  has  given  way.  Such  an  affection,  however,  is  equally  well  or  better 
described  as  '  a  ruptured  aneurism.'  The  term  '  diffused  '  serves  indeed  to  remind 
us  that  the  blood,  though  now  encysted,  was  once  diffused  among  the  neighbouring 
parts  :  but  as  it  is  liable  to  be  confounded  with  the  same  term  as  used  by  other 
authors  to  designate  extravasations  from  rupture,  I  shall  prefer  to  use  in  the  sequel 
the  name  '  consecutive  aneurism '  for  such  aneurisms  as  have  the  sac  formed  out  of 
the  tissues  external  to  the  vessel.  In  order  as  far  as  possible  to  avoid  ambiguities, 
the  nomenclature  adopted  in  this  essay  is  contrasted  with  that  hitherto  common  in 
France  and  England  :  M.  Broca's  treatise  being  used  as  an  example  of  the  former, 
and  the  chapter  on  Aneurism  in  Mr.  Erichsen's  '  Science  and  Art  of  Surgery  '  for  the 
latter. 

The  kinds  of  aneurism  to  be  described  below  are  as  follows  : 

1  Some  authors  speak  of  extravasations  of  blood  among  the  tissues  of  a  limb,  from 
the  giving  way  of  an  artery,  as  '  diffused  aneurisms  ;  '  but  this  appears  to  me  an  error.  I 
should  term  this  lesion  '  a  ruptured  artery.'  The  distinction,  as  1  hope  to  show,  is  not  a 
trivial  one. 
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1.  Common  or  encysted  aneurism  (circumscribed  an.  Br.),  subdivided  into 

(a)  Fusiform  aneurism,  or  aneurismal  dilatation  (fusiform  or  tubular  an. 

Er.     Excluded  from  Br.'s  classification). 
(6)  True  aneurism  (same  in  Br.,  true  sacculated  an.  Er.) 

(c)  False  aneurism  (mixed  external  an.  Br.,  circumscribed  false  sacculated 

an.  Er.) 

(d)  Consecutive  or  diffused  aneurism  (false  or  encysted  an.  Br.,  diffused 

false  sacculated  an.  Er.)  l 

2.  Arterio-venous  aneurism,  subdivided  into  varicose  aneurism  and  aneurismal 
varix  (simple  phlebartery,  Br.) 

3.  Cirsoid  aneurism,  sometimes  called  arterial  varix.  Aneurism  by  anastomosis 
will  also  be  considered  under  this  head. 

4.  Dissecting  aneurism. 

Common  or  Encysted  Aneurism. 

By  common  or  encysted  aneurism  is  meant  that  variety  of  the  disease,  embracing 
by  far  the  greater  number  of  cases,  in  which  the  tumour  is  formed  of  a  single  cyst, 
communicates  only  with  a  single  artery,  and  is  limited  to  a  single  point  of  the 

Fig.  1.- — Fusiform  Aneurism,  or  Aneurismal  Dilatation,  of  the  Aorta,  half  filled  with 
laminated  coagulum.  (From  the  Museum  of  the  Royal  College  of  Surgeons, 
No.  1641.)  To  show  the  possibility  of  the  deposit  of  clot  of  such  aneurisms,  and 
even  of  spontaneous  cure,  with  preservation  of  the  channel  of  the  vessel. 


course  of  that  artery.  Some  of  the  subdivisions  of  this  affection  are  practically  very 
different  from  each  other,  while  between  others  the  difference  is  unimportant,  and  in 
fact  usually  inappreciable  during  life. 

In  the  aneurismal  dilatation,  or  fusiform  aneurism,  the  whole  circumference  of 
the  artery  has  yielded  to  the  force  of  the  circulation  for  some  considerable  length  of 
the  vessel,  and  so  a  tumour  has  been  developed,  of  an  elongated  or  somewhat 
cylindrical  shape,  continuous  with  the  cavity  of  the  artery  at  each  end,  The  coats 
of  the  vessel  are  generally  much  thinned  and  highly  atheromatous.  This  form  of 
aneurism  seldom  contains  much  clot.  It  is  of  more  common  occurrence  in  the  aorta, 
but  rare  in  the  arteries  of  the  limbs ;  the  most  usual  situations  below  the  aorta  being 
the  innominate,  the  top  of  the  common  carotid,  and  the  inguinal  portion  of  the 
external  iliac  and  femoral.     Some  authors  separate  the  aneurismal  dilatation  entirely 

1  Under  this  head  Erichsen  and  some  other  authors  also  include  extravasations  without  a 
sac — i.e.  subcutaneous  rupture  of  au  artery. 
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Fig.  2.  —  A  small 
Aneurism  of  the 
Radial  Artery. 
(Museum  of  the 
Royal  College  of 
Surgeons,  No. 
1697.)  To  show 
the  usual  shape  and 
relations  of  a  corn- 


like  a 
hud  from  a  portion 
of  the  ci  rcumference 
of  the  vessel. 


from  the  category  of  aneurisms,  and  treat  of  it  as  a  distinct  disease ;  but  no  patho- 
logical distinction  can  be  made  between  this  and  other  forms  of  dilated  artery  which 
would  not  be  subject  to  endless  exceptions  and  modifications,  and  in  practice  this 
affection  is  often  indistinguishable  from  the  '  true  '  aneurism. 

True  aneurism  is  defined  to  be  a  circumscribed  dilatation  of  an  artery  in  a  part 
only  of  its  circumference,  in  which  all  three  coats  of  the  vessel  are  dilated  to  form 
the  sac,  while  in  a  (so-called)  false  aneurism  the  two  internal  coats  have  given  way 
and   disappeared,  and   the   sac  is  formed  only  by  the  external,  or   cellular,  coat. 

The  true  aneurism,  like  the  aneurismal  dilatation,  of  which  it 
may  be  regarded  as  a  variety,  is  much  more  common  in  the  aorta 
than  in  any  other  vessel,  and  small  aneurisms  of  this  nature 
may  be  occasionally  demonstrated  by  dissection  in  this  and  other 
large  arteries ;  but  in  the  larger  aneurisms  it  is  impossible  to 
trace  the  internal  coats  for  any  considerable  distance  from  the 
mouth  of  the  sac,  so  that  there  is  no  difference  between  true  and 
false  aneurisms  at  the  time  at  which  tbey  generally  come  under 
mon  ^  or  encysted  observation;  and  it  is  not  worth  while  to  say  more  on  the  subject, 
stands  out  like  a  Deyond  stating  that  the  true  become  false  as  they  grow;  and 
expressing  an  opinion,  founded  on  the  manner  of  their  origin, 
that  false  aneurisms  are  far  the  most  common. 

Another  form  of  false  aneurism  is  described  bv  authors  of 
credit,  and  must  therefore  be  noticed  here,  although  its  reality  is 
doubtful.  It  is  sometimes  called  '  hernial '  aneurism,  and  the  sac 
is  formed  by  a  projection,  or  hernia,  of  the  two  inner  coats,  or 
some  portion  of  them,  through  a  rent  or  an  ulcerated  opening  in 
the  external  tunic.  Whether  the  cases  which  have  been  put  on 
record  really  prove  the  existence  of  this  affection,  must  be  left 
to  the  reader  to  decide  for  himself.  It  is  a  point  rather  of 
curiosity  than  of  practical  interest.1 

The  other  form  of  encysted  aneurism  is  the  consecutive  or 
diffused,  in  which  all  the  coats  of  the  artery  (or,  as  frequently 
happens,  the  sac  of  a  previous  aneurism)  have  given  way,  and 
the  blood  is  effused  into  the  cellular  tissue.     The  latter  soon 
becomes  condensed,  and  forms,  with  the  muscles,  ligaments,  vis- 
cera, or  bones  in  the  neighbourhood,  a  sac  for  the  blood,  frequently 
distinguished  from  those  of  the  previous  varieties  by  being  multi- 
1  ocular.     The  great  majority  of  aneurisms  are,  if  the  terms  be 
strictly  construed,  of  the  consecutive  form  ;  since  few  tumours  of  long  standing  will 
be  found  in  which  some  part,  at  any  rate,  of  the  sac  has  not  been  borrowed  from 
surrounding  tissues.2 

Such  are  the  varieties  of  common  aneurism,  classified  according  to  the  anatomy 
of  the  sac.  Other  principles  of  classification  have  been  proposed.  Thus,  some 
surgeons  prefer  dividing  aneurisms,  according  to  their  form,  into  tubular,  sacculated, 
and   dissecting ;  3  and  frequently  aneurisms  are  named,  according  to  their  cause, 

1  There  is  a  preparation  in  the  Museum  of  the  College  of  Surgeons  intended  to  show  this 
form  of  aneurism.  Mr.  Erichsen,  however,  reports,  as  the  result  of  his  examination  of  this 
specimen,  that  he  believes  the  external  coat  not  to  have  been  originally  deficient,  hut  to 
have  been  dissected  off  (Cooper's  Surgical  Dictionary,  8th  ed.  1861,  p.  140).  In  this 
opinion  I  quite  concur.  The  line  at  which  the  external  coat  had  been  cut  away  is  distinctly 
marked  all  round  the  neck  of  the  sac.  M.  Broca  expresses  his  disbelief  in  the  reality  of 
hernial  aneurism. 

2  I  would  wish,  at  the  risk  of  being  accused  of  repetition,  again  to  remind  the  reader 
that  the  term  '  diffused  aneurism  '  is  very  often  applied  to  a  ruptured  aneurism,  and  even  to 
a  ruptured  artery,  i.e.  to  cases  in  which  the  blood  is  poured  out  into  the  cellular  tissue,  and 
in liltrates  a  great  part  of  the  limb  without  the  formation  of  any  sac.  But  I  think  that  I 
,<-liall  be  able  to  show  reasons  for  saying  that  it  is  more  correct,  and  is  of  considerable 
practical  importance,  to  separate  these  cases  altogether  from  cases  of  aneurism  properly  so 
called,  and  to  limit  that,  term  to  tumours  provided  with  a  sac. 

3  Luke,  in  Land.  Med.  Gaz.  May  9,  1845;  Erichsen,  in  Cooper's  Surg.  Diet.  8th  ed. 
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traumatic  or  spontaneous.  Each  method  of  classification  is  occasionally  useful ;  but 
the  anatomical  arrangement  is  most  generally  adopted. 

Causes  of  aneurism. — In  general  terms  it  may  be  said  that  anything  may  be  a 
cause  of  aneurism  which  destroys  the  balance  that  ought  to  exist  between  the 
expansive  force  of  the  circulation  and  the  reaction  of  the  wall  of  the  artery,  so  as  to 
make  the  former  preponderate.  But  none  of  the  ordinary  events  which  are  looked 
upon  as  exciting  causes  of  the  disease  can  produce  it  without  a  predisposing  cause  in 
the  condition  of  the  artery  itself.  This  condition  is,  in  the  great  majority  of  cases, 
the  result  of  atheroma  ;  but  on  that  state  of  the  arteries  enough  has  already  been 
said,  and  the  reader  is  referred  to  the  previous  essay.  Any  other  cause  which 
produces  a  partial  atrophy  of  the  artery  renders  it  liable  to  dilatation  at  the  atrophied 
part :  Vidal *  remarks  that  the  accidental  exposure  of  an  artery  which  ought  to  be 
deep-seated  may  induce  aneurism,  both  by  weakening  the  coats  of  the  vessel,  and  by 
depriving  it  of  the  support  of  the  soft  parts.  Unnatural  and  long-continued  pressure 
may  produce  the  same  effect.  Thus,  a  case  is  recorded  in  which  the  pressure  of 
an  exostosis  produced  aneurism.2  The  frequent  occurrence  of  aneurisms  in  both 
popliteal  arteries  strikingly  proves  the  origin  of  the  affection  in  disease  of  the 
arterial  system  ;  the  same  thing  is  even  more  strongly  shown  by  a  case  which  is 
recorded  of  the  formation  of  a  popliteal  aneurism  in  one  ham,  while  the  man  was  in 
bed  for  the  treatment  of  an  aneurism  in  the  opposite  ham.  In  extensive  disease  of 
the  arteries,  a  great  number  of  aneurisms  may  form,  constituting  what  is  called  the 
'  aneurismal  diathesis.'  3 

It  often  happens,  however,  that  aneurisms  are  found  in  arteries  which  appear 
healthy  in  all  other  parts  of  their  course ;  and  this  seems  to  be  more  frequently  the 
case,  the  farther  the  disease  is  from  the  heart.  In  these  cases  the  nature  of  the 
predisposing  cause  is  unknown.  It  has  been  alleged  that  mercury  and  syphilis  pre- 
dispose to  aneurism ;  but  the  former  assertion  appears  gratuitous,  and  the  latter  is 
doubtful.  The  abuse  of  ardent  spirits  is  certainly  an  exciting  cause,  and  may 
possibly  produce  some  weakness  of  the  vessels,  so  as  to  entitle  us  to  consider  it  also 
as  a  predisposing  cause.  It  is  worthy  of  notice  that  the  disease  is  almost  unknown 
in  early  life ; 4  that  external  aneurisms  (i.e.  aneurisms  of  the  limbs)  are  very  rare 
among  women,  especially  in  the  higher  ranks  of  life  ;  5  and  that  such  aneurisms  are 
found  most  commonly  upon  those  arteries  which  are  most  affected  by  the  move- 
ments of  the  joints ;  while  aneurisms  generally  are  most  common  at  those  points 
where  the  flexure,  or  the  division  of  a  large  artery,  opposes  some  sort  of  check  to  the 
blood-stream.  The  aorta,  popliteal,  and  axillary  artery  seem  most  liable  to  disease, 
as  being  the  most  constantly  subject  to  stretching,  and  the  two  latter  to  forcible 
rupture.  The  constant  impulse  of  the  blood-stream  against  the  arch  must  keep  the 
root  of  the  aorta  in  more  active  motion  than  any  other  part  of  the  arterial  system. 

The  influence  of  forcible  motion  on  the  popliteal  artery  is  shown  by  an  experiment  of 
Richerand.6  On  a  dead  subject  let  the  bones  of  the  extended  leg  be  forcibly  driven  down 
into  the  ham  till  the  ligaments  are  heard  to  crack.  The  middle  and  internal  coats  of  the 
popliteal  artery  will  be  found  torn.     It  is  true  that  the  accidents  commonly  cited  as  causes 


1  Traite  de  Pathol,  externe,  1851,  vol.  i.  p.  045.  The  instance  which  he  gives  is  one  of 
exposure  of  the  femoral  artery  in  hospital  gaugrene. 

2  Roux,  Quarante  Annees,  &c.  vol.  ii.  p.  181. 

3  Broca  (Des  Anevrismes  et  de  lew  Traitement ,  p.  52)  instances,  among  other  cases  of 
multiple  aneurisms,  one  under  the  care  of  Pelletan,  in  which  sixty-three  were  found  in  the 
same  body. 

4  A  few  cases  are,  however,  on  record.  See  Hutchinson,  Path.  Soc.  Trans,  v.  104;  Syme, 
Lond.  and  Edinb.  Monthly  Joum.  1844 ;  T.  Smith,  Brit.  Med.  Joum.  March  10,  1867. 

5  Internal  aneurisms  seem  equally,  if  not  more,  common  among  women,  when  their  way 
of  life  exposes  them  to  the  vascular  excitement  consequent  on  intemperance,  vice,  and  mental 
emotions.  Thus  Dr.  Rendle  informs  me  that  aneurism  is  a  more  common  cause  of  death 
amongst  female  than  male  prisoners. 

6  Nosog.  Chir.  vol.  iv.  73.  Hodgson,  On  Diseases  of  the  Arteries  and  Veins,  ed.  1815, 
p.  64.  In  repeating  this  experiment,  I  have  found  that  this  is  only  occasionally  true.  I  have 
sometimes  found  the  artery  entire  ;  and  on  one  occasion  the  external  coat  was  somewhat 
lacerated,  while  the  others  remained  entire. 
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of  aneurism   are  not  so  severe  as  this  rough  proceeding ;  hut  slighter  injury  to  the  artery 
probahly  occurs,  and  lays  the  foundation  for  subsequent  dilatation. 

Again,  the  heart  is  often  hypertrophied,  as  the  consequence  either  of  disease  or  of 
the  habits  of  life  of  the  patient ;  and  where  the  artery  is  weakened  by  any  of  the 
above  causes,  it  can  no  longer  resist  the  increased  impulse.  Hence  aneurism  is 
regarded,  with  at  any  rate  much  probability,  as  a  mechanical  effect  of  the  wearing 
out  of  the  artery  by  use  ;  the  circular  muscular  fibres  which  constitute  the  strongest 
part  of  the  wall  of  the  vessel  being,  according  to  this  theory,  stretched,  and  partially 
separated.  The  fact  that  aneurism  affects  the  systemic  arteries  only — i.e.  only  those 
vessels  which  convey  red  blood — has  led  some  authors  to  believe  that  the  formation  of 
these  tumours  may  depend  in  some  unknown  manner  upon  the  quality  of  the  blood 
conveyed  by  the  artery.  With  our  present  knowledge  of  vital  chemistry,  it  would 
be  absurd  even  to  affect  to  give  an  opinion  upon  the  possibility  of  this.  It  seems 
quite  sufficient  to  state  that  the  pulmonary  system  receives  the  force  of  the  right 
ventricle  only,  which  is  seldom  hypertrophied,  and  which,  at  its  strongest,  is  perhaps 
incapable  of  generating  the  expansive  force  necessary  to  produce  aneurism. 

A  case  of  aneurism  of  the  pulmonary  artery  is  on  record  in  which  the  ductus  arteriosus 
was  pervious,  and  so  red  blood  was  admitted  into  the  artery.  But  it  is  not  impossible  that 
the  force  of  the  left  ventricle  might  have  been  reflected  along  the  open  duct. 

A  more  unmistakable  case  of  pure  aneurism  of  the  pulmonary  artery  is  the  following,  for 
which  I  am  indebted  to  Dr.  Rendle : — 

The  patient,  a  young  woman,  appeared  in  perfect  health,  when  she  was  suddenly  seized 
with  acute  pain  beneath  the  left  scapula.  In  two  hours  there  was  emphysema  of  the  side  ; 
this  rapidly  extended  over  the  back,  chest,  neck,  face,  arms,  and  even  as  far  as  one  wrist. 
About  three  weeks  after  she  brought  up  blood,  and  died  immediately.  The  left  bronchus 
was  pierced  by  a  small  triangular  opening  close  below  the  bifurcation,  from  wbich  the  air 
had  escaped.  The  cartilaginous  rings  were  bared  and  ulcerated  from  pressure  of  an  aneurism 
of  the  pulmonary  artery.     The  aneurisrnal  sac  was  very  small:  not  larger  than  a  horse-bean. 

In  some  persons  affected  with  the  so-called  '  aneurisrnal  diathesis,'  the  whole 
arterial  system  shows  an  extraordinary  tendency  to  aneurism,  without,  as  is  said, 
any  visible  anatomical  peculiarity  in  the  vessels ;  but  in  ordinary  cases  of  this 
diathesis  the  vessels  are  evidently  soft  and  weak. 

When,  by  any  of  these  predisposing  conditions,  the  wall  of  the  vessel  is  sufficiently 
weakened,  it  will  give  way  at  the  weakened  part  to  the  force  of  the  circulation,  and 
all  the  more  surely  if  that  force  is  temporarily  increased  by  any  unusual  circumstance, 
which  thus  becomes  an  exciting  cause.  Hence,  perhaps,  the  frequent  occurrence  of 
aneurism  in  persons  of  dissipated  lives,  and  in  persons  who  follow  laborious  occupa- 
tions ;  by  which  not  only  is  the  heart's  action  unduly  increased  from  time  to  time, 
but  also  the  arteries  of  the  limbs  are  exposed  to  frequent  shocks.  Hence  violent 
mental  emotion  sometimes  gives  rise  to  aneurism. 

Occupations  which  necessitate  constant  exercise  of  a  limb,  and  frequent  strains 
upon  its  joints,  act  both  as  predisposing  and  exciting  causes  of  aneurism  in  the 
arteries  lying  near  such  joints.  Popliteal  aneurism  seems  to  be  caused  in  very  many 
instances  by  the  giving  way  of  the  circular  coat  of  the  vessel  under  the  alternate 
movements  of  forced  extension  and  violent  flexion,  to  which  that  artery  is  exposed 
in  the  movements  of  the  knee.  Suppuration  near  an  artery  may  lead  to  the  forma- 
tion of  a  consecutive  aneurism,  the  wall  of  the  vessel  being  perforated  by  ulceration, 
and  the  blood  admitted  into  the  sac  of  the  abscess.  This  seems  to  be  a  very  rare 
event ;  but  suppuration  around  an  artery  may  also  act  as  a  predisposing  cause,  by 
denuding  the  vessel,  as  has  been  already  pointed  out.  Unmistakable  instances,  how- 
ever, of  abscesses  converted  into  aneurisms  are  on  record. 

Mr.  Liston's  case  is  well  known,1  in  which  he  opened  a  cyst  communicating  with  the 
internal  carotid  artery,  believing  it  to  be  an  abscess,  and  in  which  he  was  obliged,  in  conse- 
quence of  the  gu.sh  of  blood  that  followed  the  puncture,  to  place  a  ligature  on  the  common 


1  On  a  Variety  of  Fahe  Aneurism,  London,  1842.  An  interesting  case  of  fatal 
haemorrhage  from  communication  between  an  abscess  in  the  neck  and  the  aorta  is  recorded 
by  Mr.  Busk,  Med.-Chir.  Trans,  vol.  xxix.  p.  297. 
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carotid.  The  patient  died  of  secondary  haemorrhage,  the  result  of  the  operation  ;  and  on  post- 
mortem examination  Mr.  Liston  found  reason  to  helieve  that  the  disease  was  originally  an 
ahscess  which  had  established  a  communication  with  the  artery.  Whatever  may  be  thought 
of  the  real  nature  of  the  tumour  in  that  case,  there  can  be  little  doubt  that  several  of  the 
other  cases  which  are  related  in  Mr.  Liston "s  paper  were  genuine  instances  of  communication 
between  abscesses  and  arteries.  These  abscesses  may  be  the  result  of  struma,  cancer,  or 
common  inflammation.  In  the  84th  volume  of  the 'Medico-Chirurgical  Transactions'  is  a 
very  interesting  case  by  Mr.  Dixon,  in  which  a  hydatid  cyst,  having  been  laid  open,  sloughed, 
and  so  established  a  communication  with  the  subclavian  artery.  The  patient  died  of 
haemorrhage.  This  is  the  ordinary  result  in  cases  of  ulceration  penetrating  arteries.  No 
aneurism  is  formed,  since  there  is  an  open  wound.  Bat,  in  the  rarer  cases,  such  as  those  referred 
to  above,  the  suppuration  proceeds  subcutaneously,  and  a  consecutive  aneurism  is  formed. 
Possibly  Mr.  Liston's  case  may  have  been  an  example  of  this  event ;  but  the  diagnosis  must 
be  allowed  to  be  doubtful. 

The  impaction  of  a  clot  of  fibrine  in  the  artery  may  lead  to  its  dilatation  behind 
the  obstruction,  and  thus  to  the  formation  of  an  aneurism. 


Fig. 


Aneurism  formed  by  Embolism. 


Fig.  4. 
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Fig.  3  shows  an  aneurism  of  the  ulnar  artery  ;  a,  b,  the  artery, 
its  lower  end  closed  by  clot ;  c,  the  sac  partly  filled  with 
coagulum  ;  fig.  4  shows  the  deposit  on  the  lining  membrane 
of  the  heart. 


Mr.  Tufnell  has  put  on  record  x  a  remarkable  case,  in  which  a  pulsating  tumour  formed  in 
the  ham,  in  a  patient  who  was  dying  from  rheumatic  disease  of  the  aortic  valves.  The 
tumour  subsided  with  simultaneous  enlargement  of  the  collateral 

branches  ;  and  after  death  the  artery  was  found  plugged  with  fibrine    jTjg.     5. A    block    of 

and  somewhat  dilated.  In  this  case  it  seems  clear  that  the  artery,  Fibrine  deposited  in 
being  healthy  at  the  part  where  the  clot  became  impacted,  yielded  to 
the  force  of  the  (hypertrophied)  heart  to  such  an  extent  as  to  form 
a  tolerably  large  pulsating  tumour,  but  that,  as  the  collateral  cir- 
culation enlarged,  it  was  enabled  nearly  to  recover  its  healthy 
dimensions.  Such  a  case  is  illustrated  by  the  accompanying  figures, 
showing  an  aneurism  which  formed  on  the  ulnar  artery  of  a  lad, 
aged  17,  who  died  under  Mr.  Pollock's  care  at  St.  George's  Hospital 
in  the  year  1864.  The  deposit  on  the  valves  and  the  embolic 
clot  in  the  kidney  are  also  shown.  The  spleen  was  similarly 
affected.  The  artery  in  other  parts  was  healthy.2  If  the  same 
accident  were  to  take  place  in  an  artery  enfeebled  by  athero- 
matous  degeneration,  no  doubt  the  aneurism  would   go   on    La- 


the Kidney  in  the  same 
case.  (From  a  draw- 
ing in  St.  George's 
Hospital  Museum. 
Series  xxi.  No.  60.) 


creasing. 


The  objection  which  has  been  urged  against  this  mode  of 
formation  of  aneurism,  viz.  that  aneurisms  do  not  form  on 
arteries  suddenly  obstructed  by  ligature,  is  an  unsound  one,  since  they  do  so  form, 


1  Dublin  Quarterly  Journal,  May  185". 

2  See  also  a  case  reported  by  the  writer  in  the  Path.  Soc.  Tt'ans.  vol.  xii.  p.  61. 
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although  rarely.1     In  most  of  these  cases  of  aneurism  produced  by  embolism  the 
artery  is  previously  diseased. 

Such  are  the  causes,  predisposing  and  exciting,  of  spontaneous  aneurism.  The 
term  '  traumatic  aneurism '  is  usually  intended  to  include  only  those  instances  in 
which  aneurism  follows  a  wound  known  to  have  been  inflicted  upon  an  artery  ;  and 
this  wound  is,  of  course,  in  the  great  majority  of  cases,  an  open  one.  In  such  a 
case,  the  wound  in  the  skin  usually  unites  under  pressure ;  the  issuing  current  of 
blood  prevents  the  lips  of  the  orifice  in  the  vessel  from  coming  together,  while  the 
reaction  of  the  neighbouring  parts,  the  pressure  of  muscles  and  fasciaa,  and  the 
supervention  of  syncope  from  loss  of  blood,  prevent  the  unlimited  infiltration  of 
blood  into  the  cellular  tissue,  and  the  death  of  the  patient  from  that  cause.  The 
blood,  being  thus  hemmed  in,  quickly  loses  its  more  fluid  part  by  absorption,  and 
becomes  a  more  or  less  solid  body,  and  is  encysted  in  the  same  way  as  other  foreign 
substances.  In  other  cases  no  skin- wound  exists ;  of  which  the  most  common 
instance  is  the  wound  of  a  vessel  by  a  fractured  bone,  and  here  the  process  of  forma- 
tion of  the  aneurism  is  the  same.  The  form  of  aneurism  is,  therefore,  the  consecutive; 
and,  vice  versa,  most  consecutive  aneurisms  are  traumatic.  Many  are,  however, 
spontaneous,  being  caused  either  by  ulceration  perforating  an  artery,  as  alleged  in 
Listen 's  case,  or  (which  is  very  common)  from  the  rupture  of  a  previously  existing 
aneurism.  It  has  been  above  noticed  that  many,  if  not  most,  of  the  aneurisms  which 
surgeons  have  to  treat  are,  in  one  sense,  traumatic,  as  having  been  probably  caused 
by  injury ;  the  term  is,  however,  usually  restricted  to  those  cases  in  which  the  vessel 
is  known  to  have  been  penetrated,  and  will  be  so  used  in  the  sequel. 

Progress  of  aneurism, — When  once  formed,  the  tumour  is  likely  to  go  on 
increasing  as  long  as  the  conditions  subsist  in  which  it  originated.  These  conditions 
vary  so  much,  according  to  the  state  of  the  sac,  of  the  parts  around  it,  and  of  the 
blood  which  it  contains,  that  it  is  impossible  to  form  a  clear  idea  of  the  disease 
without  studying  each  of  these  separately. 

The  changes  in  the  sac  depend  in  a  great  measure  upon  the  position  and  size  of 
its  communication  with  the  artery,  and  somewhat  upon  the  direction  in  which  the 
sac  grows  and  the  part  of  the  artery  in  which  the  opening  is  seated  :  thus,  sometimes 
the  opening  is  situated  on  the  concavity  of  the  curve  of  a  vessel,  so  that  the  artery  is 
stretched  over  the  tumour ;  more  frequently  on  the  convexity  or  bend  of  the  artery ; 
sometimes  the  arrangement  of  the  neighbouring  parts  is  such  that  the  tumour  can  only 
grow  in  the  opposite  direction  to  the  current  of  blood,  or  that  pouches  are  formed  in 
it.  It  would  carry  us  beyond  our  limits  to  refer  to  instances  of  such  arrangements, 
and  to  point  out  the  variations  in  growth  and  progress  to  which  they  seem  to  have 
given  rise.  In  a  fusiform  aneurism,  in  which  the  orifices  of  exit  and  entrance 
are  free,  the  lateral  pressure  upon  the  sac  cannot  be  severe.  Hence  these  aneur- 
isms advance  slowly,  and  do  not  readily  burst.  On  the  other  hand,  pedunculated 
aneurisms,  in  which  the  sac  communicates  by  a  narrow  channel  with  the  arterial 
stream,  are  seldom  found  of  large  size,  having  usually  burst  before  they  attain 
anything  like  the  size  sometimes  reached  by  the  aneurismal  dilatation.2  The 
reason  of  this  fact,  no  doubt,  is,  that  the  impact  of  the  stream  of  blood  through 
the  naiTOw  orifice  (supposing  that  orifice  unobstructed)  is  concentrated  more  upon 
one  point,  instead  of  being  diffused  over  the  whole  wall  of  the  sac,  as  in  the 
previous  variety.  Between  these  two  extremes  there  are,  of  course,  all  possible 
shades  of  difference ;  but  in  every  aneurism,  properly  so  called,  as  distinguished 
from  a  mere  dilatation,  the  pressure  on  the  wall  of  the  sac  is  much  greater  than  the 
natural  pressure  of  the  heart. 

This  may  he  illustrated  hy  a  reference  to  the  scientific  toy  known  as  the  hydrostatic 
paradox,3  in  which  a  small  pipe  communicates  with  a  closed  bellows,  the  pipe  and  bellows 

1  See  Wounds  of  the  Vessels,  vol.  i.  .303. 

2  Rokitansky,  Path.  Anat. ;  Syd.  Soc.  vol.  iv.  p.  280. 

3  Or  hydrostatic  bellows.  The  machine  will  be  found  described  in  most  treatises  on 
hydrostatics  ;  ey.  that  in  the  Encyc.  Brit-  8th  ed.  vol.  xii.  p.  81. 
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"being  filled  with  fluid.  The  smaller  the  opening  in  the  bellows,  the  greater  is  the  pressure 
on  its  walls.  An  aneurism  standing  out  like  a  bud  from  the  artery,  and  communicating 
with  it  by  a  small  opening,  would  bear  a  resemblance  to  this  machine,  though  not  a  strictly 
accurate  one,  since  regurgitation  would  go  on  in  the  aneurism,  which  is  not  the  case  in  the 
bellows. 

In  addition  to  this  it  may  be  remarked,  that  these  small  openings  are  sometimes, 
perhaps  always,  formed  by  the  giving  way  of  small  portions  of  the  atheromatous 
wall  of  the  vessel.  Such  small  atheromatous  patches  are  sometimes  met  with  in 
long  tracts  of  healthy  artery,  where  the  wall  is  thin  and  weak,  and  where,  therefore, 
a  small  and  weak  sac  soon  forms,  and  is  liable  soon  to  burst. 

It  does  not  necessarily  follow,  however,  because  the  wall  of  an  aneurism  gives 
way,  that  the  tumour  therefore  bursts.  The  process  is  usually  a  gradual  one ;  and 
as  the  old  wall  is  thinned  and  absorbed,  inflammation  proceeds  in  the  tissues 
surrounding  the  sac,  and,  by  condensing  them,  supplies  the  tumour  with  a  new 
envelope.  On  minute  examination  of  most  large  aneurisms,  it  will  become 
evident  that  portions  of  their  sac  are  formed  by  cellular  membrane,  muscles,  and 
other  tissues,  which  have  originally  been  distinct  from  the  tumour.  In  other  cases, 
and  especially  when  the  tumour  has  perforated  a  bone,  its  sudden  increase  marks 
the  occurrence  of  a  large  rent  in  its  walls,  and  the  supervention  of  a  large  consecu- 
tive aneurism  upon  the  original  disease. 

Another  very  important  element  in  the  condition  of  the  sac  of  an  aneurism  is 
the  nature  of  the  parts  by  which  it  is  surrounded ;  since,  when  the  tumour  meets 
with  the  resistance  of  bone  or  other  dense  tissue,  the  sac  is  absorbed  or  worn  away  ; 
whilst,  when  it  presses  upon  organs  which  are  very  sensitive,  or  whose  function  is 
important,  reaction  and  inflammation  are  soon  excited  by  the  pressure  of  the 
increasing  tumour  ;  and  in  such  cases,  if  the  inflammation  does  not  pass  a  certain 
limit,  perhaps  consolidation  may  ensue  ;  otherwise  ulceration  will  take  place.  A 
singular  complication  of  aneurism  is  where  the  tumour  projects  into  the  cavity  of  a 
neighbouring  vessel,  usually  the  pulmonary  artery,  or  one  of  the  cavities  of  the 
heart.  Here  ulceration  seems  to  take  place  early,  unless  the  pressure  of  the  sac 
produces  death.  When  veins  lie  contiguous  to  an  aneurism,  they  are  usually  closed 
by  the  pressure  of  the  tumour.  Cases,  however,  are  on  record  in  which  an  aneurism 
has  burst  into  the  cavity  of  a  vein.  The  circumstance  will  be  again  referred  to  in 
the  section  on  arterio- venous  aneurism. 

The  changes  which  take  place  in  the  neighbouring  parts  are  due  either  to  the 
pressure  of  the  tumour  or  to  the  inflammation  which  it  excites.  The  growth  of  an 
aneurism  is  often  so  rapid,  that  the  effects  of  its  pressure  are  very  striking.  Veins  are 
closed,  nerves  expanded  and  thinned,  muscles  stretched  and  wasted,  bones  roughened 
or  perforated,  and  even  the  skin  itself  is  sometimes  so  atrophied  as  to  give  way. 
When  aneurism  produces  irritation  in  the  surrounding  parts,  the  latter  may  slough  or 
suppurate.1  The  sac  is  also  usually  involved  in  the  action,  and  then  the  aneurism  is 
opened  by  the  separation  of  the  slough,  or  the  bursting  of  the  abscess.  This  is  usually 
accompanied  by  fatal  haemorrhage ;  bub  it  may  lead  to  the  spontaneous  cure  of  the 
disease,  as  will  be  observed  under  that  head.  The  great  difference  often  observed  in  the 
progress  of  internal  aneurism,  according  as  it  presses  upon  a  mucous  or  a  serous  surface, 
has  been  well  shown  by  Dr.  Gairdner  ('  Med.-Chir.  Trans.'  vol.  xlii.)  The  haemorrhage 
produced  by  the  ulceration  of  an  aneurism  into  a  mucous  cavity,  as  the  pharnyx, 
oesophagus,  or  intestine,  usually  pi'oceeds  from  a  minute  orifice,  and  occurs  by  small 
quantities  at  a  time,  the  opening  being  very  liable  to  obstruction  by  a  clot;  while  the 
opening  on  a  serous  surface,  as  the  pleura  or  pericardium,  is  often,  perhaps  usually,  a 
large  rent,  through  which  rapidly  fatal  haemorrhage  takes  place.  Surgical  aneurisms 
do  not  very  often  come  into  contact  with  either  of  these  classes  of  membrane,  but 
the  synovial  cavities  bear  a  great  analogy  with  the  serous,  in  this  as  in  other  respects  ; 

1  A  case  of  abscess  forming  over  and  opening  into  an  aneurism  of  the  aorta  maybe  found 
in  Broca,  op.  cit.  p.  1GG. 
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accordingly,  hamiorrhage  from  the  bursting  of  an  aneurism  into  a  joint  is  generally 
rapid  and  profuse.  Two  cases  of  great  interest  will  be  found  in  Dr.  Gairdner's 
treatise,  in  which  the  spontaneous  opening  of  an  aneurism  through  the  skin  was 
followed  by  healing  of  the  orifice,  and  in  one  case  possibly  by  a  cure  of  the  disease ; 
and  other  instances  are  on  record  in  which  aneurisms  have  been  accidentally 
opened  without  any  ill  effects — nay,  in  some  with  good  effect,  from  relief  of  the 
tension.  It  is  more  usual  for  an  aneurism  to  communicate  with  one  of  the  large 
mucous  cavities  of  the  body  than  with  any  other  part.  Then  the  progress  of  symptoms 
usually  is,  that  a  slight  haemorrhage  occurs,  which  both  weakens  and  alarms  the 
patient  to  some  extent.  The  bleeding  then  ceases,  whether  from  syncope,  from 
displacement  of  parts  creating  obstruction,  or  from  plugging  of  the  opening  by  dis- 
placed clot;  but  this  cessation  is  temporary:  the  fissure  reopens  and  enlarges,  and 
the  patient  dies  exhausted  after  a  few  recurrences  of  bleeding.  Sometimes  the 
bleeding  occurs  in  such  a  situation,1  or  in  such  quantity,  as  to  extinguish  life  in  a 
moment ;  but  these  cases  are  usually  under  the  care  of  a  physician.  Surgical 
aneurisms,  when  they  burst,  usually  open  into  the  cellular  tissue  or  into  a  joint. 
In  the  latter  case  bleeding  is  generally  copious,  and  the  cavity  becomes  so  much  dis- 
tended that  pulsation  is  felt  in  it.  The  bursting  of  an  aneurism  subcutaneously 
is  usually  accompanied  by  great  pain,  and  by  rapid  and  gradually  increasing  haemor- 
rhage, producing  faintness  and  syncope ;  but  the  symptoms  and  treatment  of  these 
accidents  will  be  more  fully  considered  hereafter. 

Another  termination  of  a  growing  aneurism,  which  is  frequently  met  with  in 
those  affecting  the  extremities,  is  by  gangrene,  the  result  of  pressure.  This  takes 
the  case  out  of  the  category  of  common  aneurisms,  and  it  must  now  be  treated  like 
any  other  tumour  producing  gangrene.  Aneurisms  may  remain  stationary  for  a  long 
period,  though  this  is  extremely  rare.  Sometimes,  after  the  apparent  cure  of  an 
aneurism — i.e.  after  it  has  ceased  to  pulsate  and  become  stationary — it  will  again 
commence  to  grow,  and  the  pulsation  will  recur ;  and  in  a  case  of  this  kind,  which 
has  furnished  a  preparation  to  the  Museum  of  St.  George's  Hospital,  increase  of  size 
was  noticed  without  any  return  of  the  pulsation.2 

In  that  case  the  artery  had  heen  tied  above  the  tumour,  and  the  increase  of  the  latter,  which 
was  very  marked,  from  the  size  of  a  hen's  egg  to  that  of  the  egg  of  an  ostrich,  and  which 
continued  during  twelve  months,  led  to  the  suspicion  that  the  diagnosis  had  heen  mistaken, 
and  the  disease  not  aneurismal,  hut  malignant.  However,  the  tumour  hecame  at  last 
stationary  and  solid,  and  the  cure  lasted  during  the  rest  of  the  patient's  life,  about  one  year. 
After  death,  the  accuracy  of  the  original  diagnosis  was  established.  In  this  case  the  cause 
of  the  absence  of  pulsation  was  obscure;  but  pulsation  may  sometimes  be  absent  merely  in 
consequence  of  the  position  of  the  opening  ;  and  in  some  cases  no  bruit  may  be  audible,  the 
orifice  being  at  the  deep  surface  of  the  tumour,  and  the  force  of  the  stream  probably  broken 
by  clots.  Such  was  the  case  in  a  woman  under  Mr.  Vincent's  care  at  St.  Bartholomew's 
Hospital,  in  whom  an  aneurism  followed  the  occurrence  of  a  longitudinal  rent  in  the 
posterior  tibial  artery,  on  its  anterior  face.  The  sac  being  formed  at  the  posterior  part  of  the 
artery,  the  stream  of  blood  seemed  to  enter  it  indirectly.  Hence  probably  the  absence  of 
pulsation.  Nor  was  there  any  bruit.  The  diagnosis,  therefore,  was  only  made,  after  a  long- 
course  of  treatment,  by  an  exploratory  incision,  when  amputation  became  immediately 
necessary.     I  am  indebted  to  Mr.  Moore  for  the  notes. 

The  changes  in  the  blood  contained  in  the  sac  are  even  more  important  than 
those  in  its  walls.  They  refer  to  the  nature  and  amount  of  clot  formed  in  it.  It  if 
this  clot  which,  by  strengthening  the  wall  of  the  aneurism,  enables  it  to  resist  the 
action  of  the  heart,  and  so  opposes  further  increase,  and  which,  by  its  constant 
increase  in  size  and  density  (fresh  clot  forming  as  the  old  contracts),  encroaches  upon 
and  finally  obliterates  the  cavity.  As  this  is  the  only  cure  of  which  the  disease 
admits,  except  by  ablation  or  in  the  very  rare  case  of  spontaneous  cure  by  sloughing, 

1  See,  in  the  Path.  Soc.  Trans,  vol.  x.  p.  84,  two  cases  in  which  aneurisms  of  the 
abdominal  aorta  burst,  and  the  blood  was  effused  around,  and  constricted,  the  oesophagus  in 
one  case,  and  the  duodenum  in  the  other. 

2  Prescott  llewett,  Mcd.-Chir.  Trans,  vol.  xxix.  p.  75. 
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it  is  to  obtain  the  deposition  of  an  efficient  coagulura  that  all  the  efforts  of  surgeons 
and  physicians  in  the  treatment  of  aneurism  are  directed. 

In  examining  an  aneurism  after  death,  two  kinds  of  blood-clot  will  be  found  in 
it.  The  one,  which  lines  the  sac,  and  is  usually  very  firmly  united  to  it,  is  tough, 
more  or  less  decolorised  and  laminated,  much  resembling  layers  of  different-coloured 
leather.  The  laminae,  and  the  differences  of  colour,  obviously  mark  a  gradual  and 
successive  deposition.  This  laminated  coagulum  is  now  frequently  called,  after 
Broca,  '  active  clot.' x  The  other  kind  is  soft,  amorphous,  and  red,  something  like 
currant-jelly,  and  is  always  found  inside  the  former.  This  soft  clot  (otherwise 
'passive  clot')  may  be  a  mere  post-mortem  appearance;  but  it  is  no  doubt  often 
formed  in  aneurismal  tumours  during  life.  I  entertain  no  doubt  that  the  soft 
amorphous  clot  is  the  first  stage  in  the  formation  of  the  laminated  fibrinous  coagulum ; 
and  that  it  must  be  so  in  some  cases  is  proved  by  the  fact  that  aneurisms  are  some- 
times cured  by  pressure  in  a  very  few  hours.  Now  in  those  cases  there  has  been  no 
time  for  the  formation  of  laminated  coagulum.  The  sac  must  in  the  first  instance 
have  been  tilled  with  soft  clot,  and  it  seems  in  the  highest  degree  probable  that  the 
soft  clot  has  often  become  gradually  hard  and  laminated.2  The  formation  of  soft 
clot,  however,  is  not  a  matter  of  the  same  importance  as  that  of  laminated  coagulum ; 
indeed,  a  too  rapid  deposit  is  perhaps  in  some  cases  to  be  deprecated,  as  leading  to  a 
delusive  appearance  of  cure.  It  is  liable  to  be  either  melted  or  washed  away  by  the 
circulation,  and  then  the  tumour,  which  seemed  to  be  cured,  begins  to  grown  again. 

The  least  diminution  of  the  circulation,  as  from  pouches  in  the  sac,  from  rough- 
ness of  its  walls,  or  from  external  causes  moderating  the  impulse  of  the  heart,  will 
lead  to  the  formation  of  tough  fibrinous  coagulum,  on  the  wall  of  the  aneurism, 
though  what  is  the  exact  physical  cause  of  this  coagulation  is  unknown.  It  seems  to 
require  for  its  commencement  a  diminution  of  the  circulation,  but  not  its  entire 
stoppage  ;  indeed,  it  sometimes  seems  to  go  on  less  readily  when  the  stream  is 
stopped  altogether.  When  once  this  tough  fibrinous  coagulum  is  formed,  it  has  a 
tendency  to  propagate  itself  through  the  contiguous  layers  of  blood  until  the  whole 
sac  is  full,  unless  the  stream  of  blood  should  be  too  strong  for  it ;  and  when  once 
formed,  the  clot  acquires  greater  density,  partly  by  the  inherent  power  of  contraction 
possessed  by  fibrine,  partly  because  it  is,  as  it  were,  hammered  out  by  the  impetus 
of  the  circulation  and  partly  by  the  vital  contraction  of  the  parts  which  form  the  sac. 
It  is  interesting  to  compare  different  parts  of  the  same  sac  :  here,  fibrine  accumulates 
in  strata;  there,  all  is  worn  away — -the  sac,  the  surrounding  soft  parts,  the  periosteum, 
even  the  bone.  A  careful  study  of  the  parts  will  generally  prove  this  to  be  owing  to 
the  impact  of  the  stream  of  blood,  and  to  the  resistance  of  the  surrounding  parts  ;  the 
attrition  to  which  the  sac  is  thus  subjected  easily  explains  its  absorption.  In  this 
process  of  absorption,  it  seems  that  the  clob  may  also  be  involved  ;  that  is  to  say,  that 
even  laminated  coagulum  may,  in  some  conditions  of  the  sac,  be  removed — an  effect 
which  can  hardly  be  attributed  to  anything  but  the  action  of  the  vessels  of  the  sac 
upon  it.  But  if  the  vessels  of  the  sac  can  remove  the  clot,  may  they  not  also  deposit 
it — that  is,  may  not  the  laminated  fibrine  which  lines  the  clot  be  an  exudation  from 
its  vessels,  rather  than  a  kind  of  precipitate  out  of  its  contents  %  This  is  the  opinion 
of  some  pathologists,3  who  consider  the  process  as  somewhat  analogous  to  inflamma- 
tion. But  if  it  were  so,  the  internal  layers  of  clot  ought  to  be  the  oldest,  having 
been  pushed  inwards  by  the  increasing  deposit ;  now  every-day  observation  of  their 
colour  and  consistence  proves  that  they  are  the  most  recent.     The  exact  cause,  how- 

1  The  name  does  not  seem  a  very  well-chosen  one,  since  it  is  rather  the  process  than  the 
clot  which  deserves  to  he  called  active.  Looking  at  such  a,  clot,  which  has  remained  for 
years  unchanged  in  a  cured  aneurism,  one  would  he  inclined  to  say  that  nothing  could  well  be 
more  passive. 

2  See  Kichet,  '  On  Aneurism,'  Diet,  de  Med.  e,t  de  Chi?-,  prat.  vol.  ii.  pp.  282-205.  In 
Mr.  Wagstatfe's  case,  reported  in  Path.  Trans,  xxix.  73,  where  death  took  place  about  half  a 
year  after  the  cure  of  a  popliteal  aneurism  by  Esmarch's  bandage,  the  clot  was  found  to  be 
simply  solidified,  without  any  lamination. 

3  Oolles,  '  On  Aneurismal  Sacs,'  Dublin  Quarterly  Journal,  1856,  vol.  xxi.  p.  53"; 
Wardrop,  article  '  Aneurism,'  in  Costello's  Cyclopedia  of  Surgery. 
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ever,  of  the  formation  of  laminated  clot  must  be  allowed  to  be  obscure.  It  is  enough 
for  our  present  purpose  to  know  that  in  an  aneurism  such  clots  have  the  greatest 
possible  tendency  to  form,  and  will  form  almost  inevitably  to  some  extent  when  the 
full  force  of  the  circulation  has  been  withdrawn.  Even  in  tumours  which  are 
rapidly  increasing,  it  is  usual  to  find  coagula  in  parts  where  the  stream  has  been  less 
powerful. 

The  nature  of  the  connection  between  the  sac  and  its  lining  of  fibrine,  is  another 
obscure  point  in  pathology.  M.  Broca,  in  an  interesting  passage  of  his  valuable 
work,1  endeavours  to  prove  that  the  laminated  clot  formed  in  an  aneurism  possesses 
a  certain  grade  of  vitality,  however  low.  But  the  facts  which  he  adduces  to  prove 
the  vascularisation  of  such  coagula  do  not  appear  strictly  applicable  to  aneurismal 
clots.  John  Hunter  and  Blandin  have  injected  clots  in  arteries  after  ligature,  and 
Iviernan  in  a  concretion  forming  in  a  vein  below  a  tumour;  but  in  both  these 
cases  there  are  evident  sources  of  vascular  formation,  which  do  not  exist  in  a  cured 
aneurism  ;  nor  have  I  succeeded  in  meeting  with  any  unequivocal  proof  that  vessels 
pass  between  the  sac  and  its  lining  of  coagulum,  nor  with  any  facts  which  prove  that 
such  clots  ever  share  in  the  vital  actions,  inflammatory  or  otherwise,  of  the  parts 
around  them,  except  the  partial  absorption  mentioned  above,  which  very  likely  is  an 
absorption  merely  of  the  watery  parts  of  the  clot ;  so  that  the  cure  by  laminated 
fibrine,  when  once  complete,  may  be  expected  also  to  be  permanent.  There  are  cases 
where,  after  apparent  cure,  the  aneurism  has  reappeared  sooner  or  later,  and. some- 
times after  many  months  of  apparent  inaction.  In  such  cases  it  is  probable  that 
either  the  clot  was  not  complete,  but  allowed  circulation  to  go  on  through  its  cavity, 
or  that  a  portion  of  it  was  of  the  soft,  not  the  laminated,  variety. 

As  to  the  statistics  of  aneurism  as  it  affects  the  different  arteries  in  the  body,  I  do  not  be- 
lieve we  are  in  a  position  to  make  any  statements  worthy  of  credit.  In  Dr.  Crisp's  work  may 
be  found  an  elaborate  table  of  all  the  cases  published  up  to  that  date ;  and  Dr.  Sibson  has 
since  given  still  more  extensive  researches  as  to  aneurism  of  the  aorta.  Such  tables  are  of 
great  interest  and  utility  in  some  other  respects,  principally  in  reference  to  the  usual  course 
and  termination  of  each  class  of  cases.  But  they  are  useless  for  the  purpose  of  showing  the 
liability  of  individual  arteries  to  disease,  since  they  always  include  an  unnatural  proportion 
of  '  interesting  '  cases.  Thus  in  Dr.  Crisp's  table  of  551  cases,  the  popliteal  aneurisms  (137) 
are  nearly  as  numerous  as  those  of  the  thoracic  aorta  (175)  ;  and  adding  femoral  (66)  to  the 
former,  the  proportion  of  surgical  aneurisms  in  the  lower  extremity  would  be  greater  than 
thoracic — an  absurd  conclusion.  The  only  way  to  determine  the  relative  frequency,  with 
any  approach  to  correctness,  would  be  to  take  the  unpublished  and  miscellaneous  records  of 
our  large  institutions,  such  as  our  hospital  registers ;  and  even  this  would  not  he  absolutely 
correct,  since,  after  all,  it  would  only  give  the  proportion  among  the  working-classes.  The 
point  is  perhaps  hardly  worth  the  trouble  necessary  to  decide  it. 

Spontaneous  Cure  of  Aneurism. 

Since  aneurism  is  a  disease  which  consists  essentially  in  disturbance  of  the 
natural  equilibrium  between  the  force  of  the  circulation  and  the  elastic  reaction  of 
the  arterial  walls  at  the  part  affected,  and  since  the  blood  which  fills  the  aneurismal 
sac  shows  a  strong  tendency  to  coagulate  when  the  full  force  of  the  circulation  is 
diminished,  it  follows  that  the  disease  is  one  peculiarly  easy  to  cure  in  favourable 
cases ;  for  the  coagula  formed  by  the  external  layers  of  blood  in  contact  with  the 
wall  of  the  sac  soon  acquire  an  organic  connection  with  it,  and  thus  strengthen  it, 
and,  if  uniformly  deposited,  enable  it  to  resist  the  impulse  of  the  blood  over  its  whole 
circumference,  and  thus  to  check  the  further  progress  of  the  disease.  "When  this  has 
been  once  effected,  i.e.  when  the  whole  wall  of  the  sac  has  once  recovered  its  power 
of  resisting  the  distending  force  of  the  circulation,  coagulation  will  generally  advance 
from  without  inwards  until  the  whole  sac  is  filled  with  solid  fibrine.  The  process 
may  of  course  be  interrupted  by  anything  which  temporarily  augments  the  force  of 
the  circulation,  such  as  intemperance,  disease,  exertion,  or  perhaps  even  great  mental 
agitation  ;  or  it  may  be  retarded  or  suspended  by  internal  causes  which  modify  the 
coagulability  of  the  blood. 

1   Op.  cit.  pp.  127  et  seq. 
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Several  conditions  or  modes  of  spontaneous  cure  have  been  pointed  out  by 
pathologists.  1.  The  most  simple,  and  as  it  seems  the  most  common,  is  the  coagula- 
tion of  the  blood  in  the  sac  in  consequence  of  mere  .retardation  of  the  circulation. 
2.  Another  cause,  of  coagulation  in  the  sac,  once  much  insisted  on  by  writers,  but 
rarely  if  ever  seen  in  nature,  is  the  pressure  of  the  aneurismal  tumour  upon  the 
artery  in  the  neighbourhood  of  the  sac,  whereby  the  entrance  of  blood  into  the 
aneurism  is  hindered.  3.  Another  method,  which  has  often  been  proved  by  dis- 
section, is  the  stoppage  of  circulation  through  the  tumour  by  a  piece  of  clot  which 
has  been  washed  into  the  mouth  of  the  vessel  as  it  leaves  the  aneurism,  or  even  at 
some  distance  from  the  latter.  This  plugs  the  opening  completely  at  first  (at  least 
in  most  cases),  but  increases  gradually  by  a  deposition  of  fresh  fibrine,  till  the  orifice 
is  quite  closed.  The  circulation  is  then  diverted  into  the  collateral  arteries.  4.  In 
some  much  rarer  cases,  a  clot  may  be  carried  down  into  the  artery  above  the  tumour 
from  an  aneurism  higher  up,  or  the  retardation  caused  by  the  latter  may  cause 
coagulation  in  the  lower  sac.  5.  Another  method  of  spontaneous  cure  is  by  suppura- 
tion and  sloughing  of ~ the  tumour;  and  it  is  believed  that  aneurisms  may  be  cured 
by  inflammation  of  the  sac  without  suppuration. 

The  fact  that  few  aneurisms  are  found  without  some  formation  of  laminated  clot 
upon,  at  any  rate,  a  part  of  their  circumference,  shows  how  strong  is  the  tendency  to 
cure.  Wherever  the  wall  of  the  tumour  is  sufficiently  strong,  clot  will  form  upon  it 
during  any  temporary  diminution  of  the  force  of  the  circulation ;  and  this  clot  will 
encroach  upon  the  cavity,  and  may  form  the  nucleus  for  a  complete  cure.  Un- 
fortunately it  usually  happens,  and  especially  in  aneurisms  situated  near  the  heart, 
that  this  effort  is  only  transient.  Either  the  circulation,  recurring  with  greater 
force,  overcomes  altogether  the  barrier  set  xip  against  it,  and  reproduces  the  uniform 
expansion  of  the  sac,  or  the  sac  has  some  weak  point  where  the  clot  does  not  form, 
or  the  circulation  in  the  centre  of  the  tumour  is  too  powerful  for  coagulation  to  go 
on  there.  The  form  of  the  tumour,  and  the  nature  and  size  of  its  orifice  of  communi- 
cation with  the  artery,  must  of  necessity  exercise  great  influence  on  the  probability 
of  this  event.  Thus  a  tumour  formed  by  a  mere  expansion  of  the  artery  (fusiform 
dilatation)  will  have  a  much  more  powerful  stream  passing  through  it  than  one 
which  stands  out  from  the  vessel  like  a  bud,  and  is  attached  to  it  by  a  kind  of  neck.1 
Tumours  of  the  latter  form  are,  it  is  true,  comparatively  rare ;  but  the  intermediate 
form,  in  which  the  dilatation  is  confined  to  only  a  part,  and  that  not  a  very  large 
part,  of  the  circumference  of  the  artery,  are  the  most  common — at  least  among 
surgical  aneurisms — and  are  much  more  prone  to  spontaneous  cure  than  the  fusiform 
aneurism.  Then  the  state  of  the  mouth  of  the  sac  will  exercise  an  effect  on  the 
stream.  If  the  orifice  be  smooth,  and  the  internal  coat  prolonged  into  the  sac  and 
free  from  deposit,  the  blood  finds  no  obstacle  to  its  passage ;  but  in  contrary  con- 
ditions, with  a  rough  orifice  and  coagula  projecting  into  the  artery,  the  force  of  the 
blood  must  be  much  broken.  Some  pathologists  believe,  Avith  Cruveilhier,  that  clot 
is  never  deposited  on  the  smooth  wall  of  an  aneurism  formed  by  the  healthy  arterial 
coats  simply  distended;  hence  that  tubular  aneurisms  never  contain  coagula  if  their 
lining  membrane  is  smooth  and  healthy.  It  is  very  difficult  to  be  sure  of  this.  The 
figure  on  p.  25  shows  that  laminated  coagula  are  at  any  rate  sometimes  found  in 
sacs  of  this  sort,  and  it  is  scarcely  possible  to  discover  what  was  the  condition  of  the 
lining  membrane  at  the  point  where  the  coagula  were  deposited. 

The  statement  that  aneurism  is  a  mechanical  lesion,  and  that  its  cure  is  to  be 
sought  by  mechanical  means  chiefly,  is  not  meant  to  exclude  from  consideration  the 
advantage  that  may  be  derived  from  an  increase  in  the  relative  quantity  and  coagula- 
bility of  the  fibrine  of  the  blood.  It  is  true  that  the  attempts  which  have  been 
made  to  induce  coagulation  directly  by  chemical  means  have  as  yet  partially  failed ; 
but  methods,  such  as  bleeding  and  starvation,  which  increase  the  relative  quantity  of 
fibrine,  and  diminish  the  force  of  the  circulation,  have  often  succeeded  by  themselves, 

1  But  though  the  stream  is  more  powerful,  its  lateral  expansion,  i.e.  the  pressure  on  the 
wall  of  the  sac,  is  much  less  so.  Hence  the  fusiform  dilatation  rarely  attains  the  size  of  the 
saccular  aneurism,  and  is  not  prone  to  bursting. 
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and,  when  not  pushed  beyond  what  is  prudent,  form  an  important  adjunct  to  some 
other  plans  of  treatment. 

The  reader  may  now  be  asked  to  consider  briefly  each  of  the  conditions  or  proxi- 
mate causes  of  spontaneous  cure  spoken  of  above.  The  first  is  the  mere  retardation 
of  the  circulation.  This  may  take  place  under  conditions  which  it  is  impossible  to 
foresee  and  therefore  to  produce ;  but  the  chief  and  happily  always  accessible  requi- 
site is  rest,  which  has  been  frequently  known  to  effect  the  cure  of  aneurism,  whether 
external  or  internal,  with  little  assistance  from  any  other  means. 

Such  cases  are  reported  by  Luke,1  Bellingham  2  and  Tufnell ; 3  and  many  others 
might  be  cited  from  the  various  authors  who  have  treated  this  subject.  Hence  the 
first  advice  given  by  a  medical  man  to  a  patient  in  whom  he  discovers  the  existence 
of  aneurism  is  to  keep  quiet.  It  is  a  pity  that  this  recommendation  is  not  made 
more  stringent.  The  patient,  instead  of  being  merely  enjoined  to  lead  a  quiet  life 
and  avoid  all  causes  of  excitement,  should  be  rigidly  confined  to  bed  and  to  the  re- 
cumbent position.  But  a  still  more  powerful  remedy  consists  in  spare  diet,  though 
this  should  never  be  used  except  as  an  auxiliary  to  rest. 

The  following  case  deserves  notice  as  illustrating  the  possibility  of  cure  even  in  a  condition 
usually  regarded  as  quite  hopeless.4  A  publican  consulted  Mr.  Stanley  in  October  1847  for 
a  large  pulsating  tumour  in  the  right  breast,  which  teas  rapidly  increasing.  Tbe  symptoms 
do  not  concern  us  here  ;  it  was  diagnosed  to  be  aneurism  :  and  be  was  advised  to  go  home  and 
keep  himself  perfectly  quiet.  Accordingly,  he  went  home,  lay  in  bed  for  six  months,  and  fed 
only  on  beef-tea,  milk,  and  light  pudding.  At  first  the  tumour  seemed  to  grow ;  but  from 
Christmas  of  that  year  its  walls  gradually  got  harder,  the  pulsation  diminished  in  force,  and 
by  March  1848  were  no  longer  perceptible  externally.  He  then  left  his  bed,  having  become 
by  this  time  very  pale,  emaciated,  and  feeble.  He  lived  very  abstemiously  for  four  years  and 
a  half,  when  a  general  election  '  excited  him  to  deviate  from  the  tranquil  and  abstemious 
habits  he  practised.'  He  died  of  acute  pleurisy  after  exposure.  A  large  sac  was  found  coui- 
municating  with  the  aorta  by  an  opening  (1  in.  by  1|  in.)  just  below  the  innominate  artery,  in 
the  posterior  wall  of  the  vessel.  There  was  only  a  cavity  large  enough  to  contain  a  horse- 
chestnut,  the  rest  was  all  tilled  with  firm  coagulum.  The  tumour  had  been  of  enormous  size 
(7h  in.  from  side  to  side  and  4  in.  vertically).  The  disease  which  proved  fatal  appears  to  have 
been  quite  unconnected  with  the  aneurism. 

Bleeding  is  alsp  a  powerful  agent  in  this  plan  of  treatment.  It  is  a.  remedy  now 
little  used,  in  consequence  of  its  abuse  in  the  time  of  our  fathers ;  but  it  may  be 
permitted  to  us  to  doubt  whether  the  reaction  has  not  been  carried  somewhat  too  far. 
Doubtless  the  repeated  and  copious  venesections  of  old  times  could  hardly  be  other- 
wise than  injurious.  Valsalva,  it  is  said,  used  to  bleed  his  patients  day  after  day  till 
they  were  unable  to  stand,  and  could  hardly  raise  their  arms  from  the  bed.5  This  is 
an  excess  to  which  our  modern  habits,  as  well  as  the  prejudices  of  our  patients,  would 
effectually  prevent  surgeons  of  the  present  day  from  resorting ;  and  there  can  be  no 
question  of  the  danger  and  impropriety  of  bleeding,  when  so  insisted  upon.6  But 
the  moderate  use  of  venesection  appears  both  rational  and,  as  far  as  we  can  judge 
from  recorded  cases,  successful.  Bleeding  seems  to  increase  the  relative  amount  of 
fibrine  in  the  blood;  nor  does  it  appear,  when  moderately  used,  to  lessen  its  coagula- 
bility ;  while  its  effect  on  the  power  of  the  heart  and  the  rate  of  the  circulation  may 
be  calculated  with  some  approach  to  certainty.  That  this  effect  is  transient  is  very 
true,  but  so  is  the  action  of  all  the  cures  for  aneurism.  A  transient  effect  on  the 
circulation  is  all  that  is  needed  for  the  formation  of  laminated  clot,  which  will  then, 

1  Lond.  Med.  Oaz.,  May  1845.  2   On  Aneurism,  p.  148. 

3  The  Successful  Treatment  of  Internal  Aneurism,  p.  8. 

4  Path.  Sue.  Trans,  vol.  v.  p.  107. 

5  Hodgson,  op.  cit,  p.  145.  Some  writers  ]iave  thought  that  the  usual  representations  of 
Valsalva's  practice  are  exaggerated;  but  it  is  clear,  from  Albertini's  account  (Acta  Acad. 
JBonon.  vol.  i.),  that  its  general  principle  is  correctly  understood. 

;  I  have  met  with  no  instance  of  the  application  of  Valsalva's  method, properly  so  called, 
in  modern  practice.  In  a  case  brought  before  the  Pathological  Society,  by  Dr.  Broadbent 
(Path.  Sac.  Trans,  xiii.  44),  dyspnoea,  the  result  of  an  aneurism  of  the  aorta,  had  been  much 
relieved  by  bleedings  practised  at  rare  intervals  ;  but  this  is  of  course  quite  a  different  thing 
from  Valsalva's  treatment .  Porter  speaks  of  having  bled  to  syncope,  several  times,  a  patient 
with  aortic  aneurism,  and  always  with  marked  relief:  op,  cit.  p.  82. 
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in  favourable  circumstances,  go  on  to  extend  itself.  Besides,  bleeding  has  the  re- 
commendation that  it  can  be  repeated,  and  its  quantity  proportioned  exactly  to  the 
condition  of  the  circulation.  The  great  objection  to  its  use  appears  to  be,  that  (in 
internal  aneurisms  especially,  but  in  all  aneurisms  to  some  extent)  the  antagonism 
between  the  heart's  action  and  the  forces  acting  in  the  tumour  has  a  tendency  to 
cause  stoppage  of  the  heart,  and  death  from  syncope.1  This  is  especially  likely  to 
happen  in  the  fluttering  action  which  succeeds  copious  venesection  ;  and  it  is  on  this 
account  mainly  that  bleeding  is  dangerous.  Still,  thei-e  are  too  many  records  by 
different,  and  those  the  most  competent,  observers,  to  allow  of -doubt  as  to  its  great 
utility,  in  some  cases,  although  probably  in  this,  as  in  so  many  other  things,  the  acute 
judgment  of  Sir  T.  Watson  has  hit  the  mark  when  he  says  that  venesection  is  only 
admissible  so  far  as  to  reduce  excessive  arterial  action.  For  this  purpose  it  is  certainly 
a  more  manageable  and  more  certain  agent  than  digitalis.  Dr.  Stokes  has  suggested 
a  modification  of  Valsalva's  treatment,  in  which  the  small  and  repeated  bleedings 
which  Valsalva  prescribed  are  retained  ;  but  the  diet  is  oj>posite  to  Valsalva's.  '  It 
should,'  says  Mr.  Porter,  to  whom  we  owe  our  knowledge  of  this  suggestion,  '  be 
light  and  very  nutritive,  but  of  course  free  from  any  material  of  a  stimulating 
nature'  (op.  cit.  p.  81).  It  does  not  appear  that  any  marked  success  has  attended 
this  plan. 

The  medical  means  available  for  the  cure  of  aneurism,  beyond  those  just  enume- 
rated, are  very  few.  Certain  drugs  which  retard  the  circulation  have  been  used  for 
this  purpose ;  but  without  much  success.  Digitalis  is  both  dangerous  and  uncertain. 
The  action  of  tartar  emetic,  or  of  copious  watery  purges,  seems  only  to  be  to  produce 
weakness,  which  can  be  done  with  less  distress  by  the  means  above  enumerated. 
Some  of  the  alkaloids  exert  a  remarkable  influence  on  the  heart's  action ;  such  are 
aconite  and  veratrum.2  M.  Bouillaud  has  published  a  clinical  lecture3  '  On  the  Treat- 
ment of  Aneurism  by  Iodide  of  Potassium.'  Four  cases  are  related,  all  of  which 
were  benefited  and  one  was  thought  to  be  cured.  I  have  not  myself  perceived  any 
benefit  from  the  use  of  this  remedy,  though  I  have  occasionally  prescribed  it  for  long 
periods  of  time,  gradually  increasing  the  quantity  to  enormous  doses.  Still  in  the 
judgment  of  many  competent  observers  it  seems  to  have  been  very  successful.  The 
acetate  of  lead  has  been  recommended  by  Dr.  0.  Pees  4  on  the  authority  of  a  case  of 
popliteal  aneurism  in  which  no  other  treatment  was  employed,  and  the  tumour 
gradually  consolidated  as  the  patient  was  brought  under  the  constitutional  influence 
of  the  drug.     My  own  experience  of  this  plan  also  is,  I  regret  to  say,  negative. 

It  is  possible  that  an  aneurism,  though  beyond  operative  interference,  may  still 
be  accessible  to  local  applications  (e.g.  at  the  root  of  the  neck,  or  in  the  chest) ;  in 
such  a  case,  ice  may  be  applied  to  the  tumour.  Some  surgeons  use  refrigeration,  as 
an  accessory  to  pressure,  in  the  case  of  external  aneurism.  The  method  is  one  of 
doubtful  efficacy.  I  have  seen  it  tried  occasionally,  but  without  any  effect.  It  should 
not  be  foi'gotten  that  gangrene  of  the  skin  has  been  so  produced.5 

It  seems  to  follow  from  the  above  facts  that  when  aneurism  is  beyond  operative 
interference,  the  best  thing  that  can  be  done  is  to  keep  the  patient  quiet  in  bed  for 
months,  and  years  if  need  be,  avoiding  all  causes  of  excitement,  mental  and  bodily ; 
to  administer  a  light,  unstimulating  diet,  but  without  denying  him  sufficient  nutri- 
ment; to  keep  the  part  in  such  a  position  as  may  rather  impede  the  supply  and  favour 
the  return  of  blood ;  to  use  venesection  in  small  quantities,  and  carefully,  when  the 
circulation  appears  at  all  above  the  normal  standard,  which,  it  should  be  remembered, 

1  '  An  apprehension  has  been  entertained  by  some  that  a  patient  suddenly  reduced  to  a 
state  of  syncope  might  never  rally,  and  actually  die  of,  or  he  killed  by,  the  operation  ;  and 
perhaps  such  a  casualty  might  have  occurred.' — Porter,  On  Aneurism,  p.  8o. 

2  On  the  action  of  Veratrum,  see  Lancet,  vol.  i.  1862,  p.  21. 

3  See  Brit,  and  Fo?:  Med.-Chir.  Rev.  Jan.  I860.  Another  successful  case  is  referred  to 
in  the  Am.  Journ.  oj  the  Med.  Sci.  Oct.  1865,  under  the  care  of  Dr.  Sewall  of  Canada.  Here, 
however,  starvation   and  absolute  rest  in  bed  were  also  employed. 

4  Lancet,  1865,  vol.  i.  p.  280.  Another  successful  case  is  related  by  Dr.  Daly  in  the  Lond. 
Hosp.  Heports,m.  179,  where,  however,  al solute  rest  and  local  cold  were  also  used. 

6  Broca,  op.  cit.  pp.  249  et  seq. 
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ought  to  be  below  that  of  health ;  and,  finally,  to  surround  hirn  with  an  equable  cool 
temperature.  A  cautious  trial  may  be  made  of  the  acetate  of  lead,  of  the  iodide  of 
potassium,  or  of  any  of  the  drugs  which  act  more  immediately  on  the  circulation  ; 
but  I  do  not  think  that  there  is  sufficient  prospect  of  benefit  from  their  emplo}7ment 
to  render  it  justifiable  to  insist  upon  their  use  to  the  prejudice  of  the  general  health. 
Some  very  gratifying  cures  have  been  wrought  by  such  dike  medical  means;  and 
although,  perhaps,  the  cases  will  not  be  many,  yet  some  lives  will  be  spared  by  the 
judicious  use  of  such  means,  which  would  be  sacrificed  were  the  opinion  acted  upon 
that  the  disease  is  a  necessarily  fatal  one,  for  which  art  can  do  nothing.  I  would 
recommend  to  any  person  undertaking  the  care  of  a  patient  with  aneurism,  in  whom 
surgical  treatment  is  contra-indicated,  a  perusal  of  Mr.  TufneH's  pamphlet  '  On  the 
Treatment  of  Internal  Aneurism.' 

The  second  method  of  spontaneous  cure,  above  indicated  (p.  35),  is  that  in 
which  the  artery  is  presumed  to  be  obliterated  above  the  sac  by  the  direct  compres- 
sion which  is  exercised  upon  it  by  the  aneurism.  It  is  thought  that  a  tumour, 
arising  by  a  narrow  neck  from  the  artery,  may  fall  back,  as  it  were,  upon  the  latter 
and  close  the  vessel.  This  conclusion  is  drawn  from  dissection  of  cases  principally 
of  popliteal  aneurisms,  which  have  advanced  to  a  large  size,  and  have  then  become 
obliterated  by  clot.  I  do  not  myself  believe  in  the  reality  of  this  occurrence,  since 
arteries  generally  elude  with  ease  the  pressure  of  tumours  much  more  favourably 
situated  to  compress  them  than  an  aneurism  lower  down  could  be,  as  well  as 
for  other  reasons.  The  preparations  were  probably  specimens  of  cure  by  impacted 
clot. 

It  is,  however,  a  matter  of  little  practical  importance  (though  no  doubt  of  much 
pathological  interest),  since  no  one  would  dream  of  encouraging  the  growth  of  a 
popliteal  or  other  accessible  aneurism  on  the  speculation  of  its  ultimately  curing 
itself  by  pressure  on  its  own  artery. 

A  more  clearly  proved  mode  of  cure  is  that  which  is  produced  by  the  impaction, 

in  the  distal  portion  of  the  vessel,  of  a  portion  of  clot  from  the  aneurism.     The 

occurrence  of  this  circumstance  in  the  arterial  system  in  cases  of  fibrinous  concretions 

on  the  valves  of  the  heart,  as  pointed  out  by  Dr.  Kirkes,  has  now  been  universally 

admitted,  and  is  a  frequent  cause  of  gangrene,  of  softening  of  the  brain,  &c.  (see 

p.  20).     It  seems  also  to  be  a  not  infrequent  cause  of  the  obliteration  of  arteries  below 

an  aneurismal  tumour,  followed  in  some  cases  by  gangrene  of  the  limb  (or  by  death 

if  situated  near  the  heart),  in  others  by  the  spontaneous  cure  of  the  aneurism.     The 

way  in  which  this  latter  result  is  produced  appears  to  be  as  follows  :  If  a  branch 

comes  off  from  the  artery  between  the   aneurism   and  the  part  at  which  the  clot  is 

impacted,  this  branch  may  enlarge  until   it  replaces  the  original  artery,  and  the 

whole  process  may  remain  without  result.     But  if  no  such  branch  comes  off  (as  is 

the  case  in  the  great  majority  of  instances,  since  the  impaction  usually  occurs  just  as 

the  artery  leaves  the  aneurism),  then  the  whole  force  of  the  heart,  as  far  as  it  acts  on 

the   artery  affected,  is  employed  in  dilating  the  sac,  the  artery  above  it,  and  the 

branches  of  the  latter.     Sometimes  the  sac  yields  to  the  force,  and  the  aneurism 

bursts,  especially  under  undue  muscular  exertion.     If  this  does  not  take  place,  and 

the  circulation  through  the  limb  is  still  to  go  on,  the  branch  or  branches  above  the 

aneurism,  and  their  communications  or  anastomoses  with  the  artery  below  it,  must 

enlarge.     "When  this  is  effected  to  a  sufficient  extent,  the  full  force  of  the  circulation 

is  withdrawn  from  the  aneurism,  which  will   then  usually  undergo  the  process   of 

coagulation.     It  is   quite  obvious  that   it   matters  nothing  to   this  process  how  far 

below  the  aneurism  the  clot  may  be  impacted,  provided  that  no  considerable  branch 

comes  off  in    the    interval,   since  the   intermediate  portion  of  artery   exercises  no 

influence  on  the  circulation,  and  may,  for  the  purpose  of  this  argument,  be  regarded 

as  part  of  the  aneurismal  sac.     This  process  of  spontaneous  cure  is  imitated   in   the 

methods  of  treatment  which  bear  the  names  of  Brasdor  and  Fergusson. 

This  plugging  process  may  go  on  gradually  as  well  as  suddenly,  as  is  proved  by 
its  being  found  occasionally  complete  in  persons  who  have  never  presented  the 
serious  symptoms  known  to  accompany  the  impaction  of  a  clot  in  a  large  artery;  and 
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still  more  clearly,  by  its  being  sometimes  met  with  in  an  imperfect  condition,  the 
artery  being  lined  with  a  tube  of  fibrine,  which  still  leaves  a  small  channel  for  the 
blood.1  It  seems  possible  that  the  existence  of  another  aneurism  higher  up  may 
sometimes  effect  the  spontaneous  cure  of  the  lower  one,  either  in  consequence  of  clot 
being  washed  down  from  the  upper  aneurism  into  the  lower,  or  into  the  artery  as  it 
enters  or  leaves  the  lower  sac,  or  (as  it  is  said)  by  the  retardation  of  the  current 
caused  by  the  upper  aneurism.  It  is  difficult  to  be  certain  as  to  whether  the  latter 
mode  of  cure  ever  really  occurs,  though  cases  are  on  record  which  appear  to  prove  its 
occasional  occurrence.  It  is,  at  any  rate,  possible,  since  feebleness  of  pulse  in  the 
limb  below  is  a  constant  symptom  of  aneurism.  In  the  other  case,  i.e.  when  a  piece 
of  clot  is  washed  out  of  an  aneurism  above,  the  process  exactly  resembles  that  which 
has  just  been  described. 

There  remains  another  process  by  which  aneurisms  have  been  known  to  become 
cured  ;  and  this  consists  in  the  suppuration  of  the  sac  and  the  ejection  of  the  whole 
tumour  by  a  process  of  sloughing.  In  this  process,  as  in  other  instances  of  sloughing, 
the  artery,  for  some  distance  on  either  side  of  the  gangrenous  part,  is  closed  by 
coagulum,  so  that  haemorrhage  does  not  take  place,  as  might  have  been  apprehended.2 
Or,  in  other  cases,  the  sac  may  slough,  and  the  artery,  not  being  thus  sealed,  may 
give  way,  and  the  patient  survive  the  haemorrhage  thus  occasioned ;  syncope  is 
produced,  and  coagulation  occurs  during  this  syncope,  sealing  the  mouth  of  the  artery. 
This,  at  least,  is  Dr.  Crisp's  opinion,  but  it  is  doubted  by  Broca ;  nor  do  I  find 
references  in  Dr.  Crisp's  work  to  the  cases  upon  which  such  an  opinion  is  founded. 
Inflammation  without  suppuration,  in  the  neighbourhood  of  the  sac,  is  also  spoken 
of  by  Broca  and  others  3  as"  an  occasional  cause  of  spontaneous  cure.  I  have  not 
been  able  to  find  any  cases  which  are,  to  my  mind,  quite  satisfactory.  Some,  as  the 
case  reported  by  Mr.  Sidey,4  appear  to  have  been  cures  by  impaction  of  clot. 

The  surgical  treatment  of  aneurism,  as  far  as  it  is  successful  and  rational,  is 
merely  an  artificial  imitation  of  these  processes.  The  treatment  by  gradual  and 
partial  compression  of  the  artery  above  the  tumour,  has  no  other  aim  than  to  imitate 
nature  in  the  first  of  the  processes  described  above,  so  as  to  slacken  the  circulation 
through  the  aneurism,  and  allow  the  blood  in  it  an  opportunity  of  coagulation.  The 
Hunterian  operation  has  essentially  the  same  object,  although  it  accomplishes  it  in  a 
somewhat  different  way,  and  by  obliterating  a  portion  of  the  artery  above  the 
tumour  puts  a  more  decided,  but  at  the  same  time  more  temporary,  check  on  the 
current  of  blood.  The  treatment  by  sudden  or  total  compression,  also  aims  at 
suspending  the  circulation  through  the  sac  completely  for  a  short  period.  The  cure 
by  flexion  (Mr.  Hart's  method)  aims  at  combining  this  first  process  with  the  second, 
in  which  the  aneurism  is  compressed  by  the  parts  around  it,  and  itself  (perhaps) 
compresses  the  vessel.  Sir  W.  Fergusson's  plan  of  manipulation,  or  crushing,  is 
derived  from  observation  of  cases  in  which  the  natural  cure  was  effected,  or 
attempted,  by  the  impaction  of  a  clot  in  the  artery  leaving  the  sac.  Brasdor's 
method,  so  far  as  it  is  justifiable  at  all  in  practice,  i.e.  with  the  modifications  here- 
after to  be  described,  is  identical  with  this  in  its  object,  and  rests  upon  the  same 
pathological  basis.  Direct  pressure  appears  to  cure  aneurism  usually  by  displacing 
portions  of  the  clot,  and  may  perhaps  sometimes  act  by  setting  up  inflammation  in 
the  sac  or  parts  around  it,  which  leads  to  coagulation.  Finally,  the  old  method,  by 
opening  the  sac  and  tying  both  ends  of  the  artery,  bears  the  strongest  analogy  to  the 
cure  by  suppuration,  and  is,  in  fact,  a  kind  of  excision  of  the  tumour. 

The  extent  to  which  the  deposit  of  clot  in  spontaneously  cured  aneurisms  pi-oceeds, 
is  one  of  the  most  curious  and  beautiful  instances  of  that  power  of  adaptation  which 
the  many  processes  of  disease  in  the  body  furnish  in  such  abundance  to  our  notice. 
Generally  speaking,  the  fact  of  the  completion  of  this  deposit  implies  the  entire 
obliteration  of  the  aneurism  and  of  the  artery  for  some  distance  on  either  side  of  it ; 

1  See  Atheroma,  p.  17.  ~  See  the  cases  related  by  Hodgson,  op.  cit.  pp.  103-5. 

3  Hichet,  Diet,  da  Med.  et  de  Chir.  prat.  ii.  291. 

4  Edin.  Med.  Journ.  vol.  iv.  p.  768. 
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and  so  great  are  the  resources  of  the  collateral  circulation,  that  any  part  of  the 
arterial  tube  beyond  the  first  three  great  branches  of  the  aorta  may  be,  and  has  been, 
obliterated  without  compromising  the  life  of  the  patient.  Thus,  numerous  cases  of 
obliteration  of  the  thoracic  aorta  below  this  point  have  been  recorded  ;  the  innominate 
artery  has  often  been  successfully  obliterated  by  nature,  though  only  once  as  yet  by 
art,  and  a  case  is  even  on  record '  in  which  the  coeliac  artery  and  all  its  branches,  with 
the  commencement  of  the  superior  mesenteric,  were  involved  in  the  obliteration  of  an 
aneurism  seated  oh  the  abdominal  aorta,  without  anv  loss  of  vitality  of  the  viscera, 
which  must  (although  the  fact  is  not  stated)  have  been  nourished  from  the  phrenic 
arteries  on  the  one  hand,  and  the  inferior  mesenteric  on  the  other. 

But  these  great  channels  of  vital  supply,  though  in  favourable  cases  they  may  be 
stopped  in  this  gradual  manner  without  loss  of  life,  cannot  be  so  without  extreme 
danger.  In  rare  instances,  however,  we  see  that  the  cure  of  the  aneurism  proceeds 
to  such  an  extent  as  to  insure  the  sac  against  the  force  of  the  circulation,  but  that  a 
channel  is  still  left  by  which  the  blood  passes,  as  it  used  to  do  through  the  healthy 
artery. 

Of  this  a  striking  instance  is  figured  in  Mr.  Hodgson's  work  2 — a  tubular  aneurism  of  the 
femoral  artery  which  has  been  coated  throughout  with  a  thick  layer  of  laminated  fibrine, 
while  a  channel  is  left  in  the  centre,  through  which  the  circulation  has  been  carried  on,  just 
as  if  through  the  natural  artery. 

Another  case  of  this  species  of  cure  was  exhibited  by  the  present  writer  to  the  Patho- 
logical Society,  and  may  be  found  described  in  their  '  Transactions,'  vol.  ix.  p.  172.  The  pre- 
paration in  St.  George's  Hospital  Museum  displays  an  aneurism  of  the  coeliac  axis,  of  which 
no  complaint  was  made  and  no  symptoms  existed  while  the  patient  was  under  observation 
during  life.  It  has  been  so  far  filled  with  laminated  coagulumthat  the  walls  of  the  sac  are  every- 
where of  great  thickness,  and  there  is  only  a  small  portion  in  the  centre  in  which  the  clot  was 
loose  and  soft,  filling  it  only  partially,  and  no  doubt  formed  after  death.  The  three  branches 
of  the  coeliac  axis  spring  from  the  distal  extremity  of  the  aneurism,  and  are  in  all  respects 
natural.  There  could  be  no  doubt  that  circulation  had  gone  on  through  the  central  part  of  the 
sac,  which  had  thus  replaced  the  original  artery.3 

Symptoms  of  spontaneous  cure. — The  symptoms  of  the  occurrence  of  spontaneous 
cure  in  an  aneurism  appear  to  vary  according  as  the  cure  is  produced  by  the  gradual 
deposition  of  laminated  fibrine  in  the  sac  or  artery,  or  is  the  consequence  of  sudden 
occlusion  of  the  artery  by  clot.  When  it  occurs  by  sloughing  of  the  sac,  the  progress 
of  the  disease  is  of  course  entirely  different.  Usually  nothing  is  remarked,  except 
that  the  pulsation  becomes  less  violent,  the  tumour  less  prominent,  and  the  sac, 
when  emptied  by  pressure  on  the  vessel  above,  more  solid  and  resisting.  Soon 
afterwards,  in  a  time  varying  according  to  their  size  and  position,  the  anastomosing 
branches  will  be  felt  enlarging,  in  most  cases  of  superficial  aneurism.  When  this  is 
the  case,  the  cure  is  generally  not  far  off.  The  aneurism  will  soon  be  found  trans- 
formed into  a  solid  tumour  of  much  less  than  its  original  bulk. 

Sometimes  things  go  on  differently  ;  the  cure  being  ushered  in  by  symptoms  of 
great  severity,  principally  disturbance  of  the  functions  of  parts  supplied  by  the 
affected  vessel,  accompanied  by  more  or  less  pain,  sometimes  very  severe. 

Thus  in  a  case  of  spontaneous  cure  of  aneurism  of  the  innominate  artery,  reported  by 
Dr.  J.  W.  Ogle,4  the  cure  was  ushered  in  by  urgent  head-symptoms,  and  complete  uncon- 
sciousness. The  carotid  artery  was  found  after  death  to  have  been  obliterated  ;  and  no  doubt 
the  head-symptoms  coincided  with  and  were  caused  by  the  impaction  of  a  clot  in  the  vessel 
supplying  the  brain.  In  a  case  of  aneurism  of  the  right  carotid,  involving,  perhaps,  also  the 
root  of  the  innominate,  treated  by  Wardrop's  method,  and  reported  in  his  work  '  On  Aneurism,' 


1   Hodgson,  op.  cit.  p.  125.  2  Plates  to  Hodgson,  op.  cit.  pi.  vii.  fig.  4. 

:j  See  also  Sir  Astlev  Cooper's  case,  related  by  Hodgson,  op.  cit.  p.  184,  and  preparations 
from  two  cases  in  the  ilunterian  Museum,  1641,  which  is  figured  on  p.  25,  and  Nos.  1687, 
1688.  The  latter  two  preparations  are  a  pair  ;  they  show  aneurisms  of  the  internal  carotidon 
either  side  nearly  tilled  with  laminated  clot.  The  history  of  the  case  extends  over  five  years 
and  is  reported  by  Sir  G.  Blane.  The  symptoms  were  all  cerebral  :  dimness  of  vision,  dip- 
lopia,  loss  of  appetite,  maniacal  excitement,  &c.  Benefit  was  always  derived  from  bleeding, 
antimony,  and  abstinence. 

4  Path.  >Soc.  Trcms.  vol.  ix.  p.  167. 
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p.  98,  may  be  seen  the  account  of  a  similar  seizure.  '  The  patient  was  taken  suddenly  worse 
and  appeared  to  be  dying- ;  his  countenance  ghastly,  and  covered  with  perspiration  ;  tracheal 
rattle,  and  inability  to  swallow.'  Other  severe  symptoms  were  also  present.  He  remained  in 
this  state  for  several  hours,  and  then  rallied.  At  the  same  time,  it  was  noticed  thatthe  arteries 
of  the  right  arm  and  forearm,  which  up  to  that  time  bad  pulsated  more  strongly  than  those 
of  the  left,  had  become  pulseless.  The  only  probable  explanation  of  this  train  of  symptoms 
is,  that  a  portion  of  the  clot  in  the  sac  had  fallen  into  the  subclavian  artery  and  closed  it. 
The  arm  was  partly  paralysed  for  some  time  ;  but  ultimately  the  anastomosing  vessels  enlarged, 
and  the  patient  was  in  all  respects  cured. 

This  process  of  cure  by  impaction  seems  generally  to  occupy  a  period  of  at  least 
several  hours ;  but  it  may  be  completed  very  rapidly. 

A  man  was  under  the  care  of  Mr.  De  Morgan  at  the  Middlesex  Hospital  for  popliteal 
aneurism,  which  was  treated  by  compression  of  the  femoral  artery.  This  gave  him  so  much 
pain  that  he  was  with  difficulty  induced  to  keep  the  instrument  on,  and  Mr.  De  Morgan,  at 
his  urgent  request,  was  about  to  tie  the  artery.  The  house-surgeon  was  sent  for  in  the  after- 
noon, as  the  man  was  complaining  of  so  much  pain  that  he  insisted  on  taking  off  the  instru- 
ment. The  tumour  was  then  seen  to  be  beating  violently.  The  pressure  was  removed. 
Twenty  minutes  afterwards,  when  he  was  again  seen,  all  pulsation  had  ceased,  and  it  did  not 
recur.  The  tumour,  which  had  been  very  tense  and  painful  before,  became  softer  ;  and  in 
twenty-four  hours  the  circumference  of  the  knee  diminished  one  inch.  The  pain  and  extreme 
tenderness  subsided  at  once  upon  the  arrest  of  the  pulsation. 

The  process  of  spontaneous  cure  is  very  often  interrupted.  A  portion  of  the  sac 
becomes  strengthened  by  the  deposition  of  clot ;  but  where  the  circulation  is  more 
active,  the  sac  goes  on  expanding,  and  either  bursts,  or  causes  death  by  pressure  on 
neighbouring  parts.  Often,  too,  the  clot,  once  formed,  is  broken  down  by  the  force 
of  the  stream;  or  it  has  been  known  to  be  dissected  off  from  the  wall  of  the  aneurism, 
and  has  been  found  inverted  by  the  force  of  the  current,  so  that  the  convex  portion 
of  the  clot,  which  had  been  moulded  to  the  wall  of  the  tumour,  was  found  turned 
towards  its  centre.1 

In  cases  where  the  history  can  be  followed,  it  usually  is  found  that  such  interrup- 
tions correspond  to,  and  are  occasioned  by,  some  unusual  exertion  or  emotion  of  mind 
by  which  the  circulation  is  unduly  excited,  or  some  accident  in  which,  perhaps  along 
with  a  similar  affection  of  the  circulation,  the  tumour  may  have  been  directly  injured. 
Reference  has  been  made  above  (p.  32)  to  a  case  in  which  the  clot  continued  for  a 
long  time  to  grow  without  pulsation.  In  Mr.  Prescott  Hewett's  account  of  that 
case,  the  reader  will  be  struck  by  the  fact,  that  the  cure  was  not  previously  a  sound 
one ;  that  the  pulsation  recurred  twice  at  long  periods  after  the  operation ;  and  that, 
therefore,  the  clot  was  probably  formed  under  the  influence  of  a  too  powerful 
stream  of  blood,  and  so  might  be  looser  and  less  resisting  than  laminated  fibrine 
usually  is.  Besides,  the  fact  that  the  patient  was  far  advanced  in  phthisis  might 
have  modified  the  coagulability  of  the  blood.  Many  other  cases  are  on  record,  in 
which  clots,  both  after  spontaneous  and  artificial  cures,  have  softened  and  appeared 
to  become  absorbed ;  but  cases  in  which  they  grow  without  pulsation  are  rare. 

After  the  cure  of  aneurism  is  completed,  i.e.  after  the  whole  cavity  is  filled  with 
laminated  clot,  no  further  change  takes  place  in  the  swelling  except  a  decrease  in 
size,  very  perceptible  at  first,  while  the  fibrine  is  in  the  process  of  contracting,  and 
which  proceeds  slowly  for  a  considerable  time,  until  the  clot  has  assumed  its  con- 
dition of  greatest  density,  in  which  condition  it  may  remain  during  the  rest  of  the 
patient's  life.  By  this  gradual  contraction  of  the  clot,  small  aneurisms  are  reduced 
to  a  size  imperceptible  to  external  examination,  and  sometimes  can  hardly  be 
recognised  even  by  dissection.  The  collections  which  used  to  be  described  as 
'  steatomatosis  or  atheromatous  tumours  of  arteries '  were  probably  small  cured 
aneurisms.  But  in  swellings  of  larger  size  the  lamina?  of  the  clot  remain  distinct, 
though  usually  decolorised,  during  an  indefinite  period.  Other  changes,  however, 
sometimes  take  place  in  aneurisms  which  appeared  to  be  permanently  cured.  These, 
probably,  depend  on  the  imperfect  or  loose  formation  of  the  clot;  though  later  on. 
the  wall  of  the  tumour  takes  part  in  the  action.  Thus  the  clot  may  be  found 
softened  and  changed   into  a  grumous    material,   or    suppuration    may    take  place, 

1  Path.  Soc.  Trans,  vol.  hi.  p.  46. 
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perhaps  from  the  irritation  of  this  decomposing  fibrine,  and  the  whole  mass  be 
ejected.  This  took  place  a  year  after  the  apparent  cure  of  the  disease  in  a  case 
operated  upon  by  Sir  W.  Lawrence.1  Finally,  the  clot  has  been  found  more  or  less 
mixed  with  cretaceous  matter. 


Symptoms  and  Diagnosis  of  Aneurism. 

The  symptoms  of  aneurism  may  be  easily  inferred  from  its  definition.     A  tumour 
containing  blood  and  communicating  with  an  artery  will,  in  all  ordinary  circum- 
stances, receive  pulsation  from  the  artery  ;  it  will  be  situated  on  the  course  of  the 
vessel,  and  will  be  incapable  of  being  removed  from  it ;  it  will  (so  long  as  part  of 
its  contents  are  fluid)  diminish  in  size  when  the  circulation  through  the  vessel  is 
stopped  by  pressure  on  the  artery  above,  while  on  the  contrary,  some  increase  in  size 
may  be  sometimes  observed  when  pressure  is  made  below  the  tumour  ;  and,  after  the 
circulation  has  been  stopped   and  the  tumour  emptied  as  far  as  possible,  it  may  be 
seen  to  fill  again  gradually,  and  in  a  certain  definite  number  of  beats  of  the  pulse, 
when  the  pressure  is  withdrawn.     Besides  these  symptoms,  which  may  be  observed 
in  every  case   of  external  or  surgical  aneurism,  the  two  following  must  be  borne  in 
mind,  which,  though   not  always  to  be  found,  are  so  constantly  present  as  to  make 
them  of  great  value  in  diagnosis.     First,  that  the  pressure  of  the  tumour,  and  the 
diverticulum  which  it  forms  for  the  arterial  current,  will  usually  cause  a  diminution 
in  the  force  of  the  pulse  on  the  affected  as  compared  with  the  unaffected  side  ;  and 
secondly,  that  the  pulsation  is  usually  accompanied  by  a  peculiar  rough  blowing 
sound,  called  the  aneurismal  bruit.     The  assemblage  of  these  symptoms  furnishes  as 
decisive  evidence  of  the  nature  of  the  disease  as  it  is  possible  to  have  of  anything 
not  actually  under  our  eyes ;  and  as  it  is  rare  for  those  which  are  most  characteristic 
to  be  absent  in  external  aneurism,  the  diagnosis  does  not  generally  present  any  great 
difficulty.     In  internal  aneurism,  i.e.  aneurism  seated  in  the  chest  or  abdomen,  it  is 
very  different ;  the  tumour  is  often  imperceptible,  or  if  perceptible  by  percussion,  or 
even  by  palpation,  yet   the  course  of  the  vessels  is  so  far  from  the  surface,  and  the 
tumour  may  extend  so  widely,  that  it  is  impossible  to  be  sure  that  the  tumour 
corresponds    exactly    to    the    position  of  an  artery.     The    pulsation    is    frequently 
imperceptible,  or   may  be  derived  from    the  near  proximity  of  the  heart  or  great 
vessels,  without  any  real  connection  with  them — a  frequent  cause  of  error  in  the 
diagnosis    of  tumours,  especially    in    the    abdomen.     It    is    impossible  to  stop   the 
circulation  above,  and  watch  the  tumour  refilling ;  the  inequality  of  the  pulse  on  the 
two   sides,  though   very   useful  as  a  corroborative  symptom,  may  be  produced  by  a 
great  variety  of  other  causes,  and  the  aneurismal  bruit  is  very  frequently  absent. 
Hence,  while  the  surgeon  can  usually  pronounce  a  perfectly  clear  and  unhesitating 
opinion  as  to  the  existence  of  aneurism  in  the  limbs,  the  physician  is  beset  with  so 
many  difiiculties,  that  although  they  in  general  pay  more  attention  to  diagnosis,  and 
therefore  may  be  presumed  to  excel  more  in  that  branch  of  our  art,  the  ingenuity  of 
physicians  has  not  succeeded   as  yet  in  pointing  out   any   unmistakable    signs    of 
internal  aneurism ;  and  in  many  cases,  even  where  the  strongest  reason  exists  for 
suspecting  its  presence,  it  is  impossible  to  come  to  a  certain  conclusion  during  the 
lifetime  of  the  patient. 

It  is  worth  while  to  study  the  above-mentioned  general  symptoms  of  aneurism  a 
little  more  in  detail,  particularly  with  reference  to  their  bearing  upon  diagnosis. 
The  diseases  with  which  aneurism  may  be  confounded  are,  tumours,  or  abscesses, 
lying  upon  the  course  of  large  arteries,  and  malignant  tumours  of  bone,  which  some- 
times pulsate  from  the  development  of  large  blood-cells  in  them  ;  further  it  is  neces- 
sary to  distinguish  between  aneurism  and  a  mere  enlarged  and  relaxed  condition  of 
the  artery,  in  which  pulsation  is  much  more  perceptible  than  usual.  In  the  first 
place,  then,  an  aneurism  is  a  tumour  contained  in  a  cyst,  or  sac  ;  it  is  therefore 
separable  from   other  parts,  which  latter,  if  no  inflammation  has  taken  place,  can 

1  Med.-Chir.  Trans,  vol.  vi.  p.  2Q±. 
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usually  be  felt  to  glide  upon  it,  and  is  more  or  less  movable  according  to  the  depth 
of  its  connections  and  to  the  extent  of  its  base.  Next,  as  to  the  nature  of  its  contents. 
These  are,  perhaps,  more  commonly  a  mixture  of  clot  and  fluid  than  merely  fluid 
blood,  and  it  is  rare,  therefore,  to  find  pulsation  equally  perceptible  in  every  part  of 
the  tumour.  The  character  of  the  pulsation,  it  must  be  remembered,  depends  on 
two  things  :  on  the  nature  of  the  contents,  and  on  the  condition  of  the  orifice.  The 
usual  character  of  the  pulsation  of  an  aneurism  is  that  of  a  wave,  gradually  swelling 
up  and  gradually  subsiding.  There  is  also  a  lateral  expansion  of  the  tumour,  so 
that  if  the  two  hands  be  pressed  on  its  opposite  sides,  they  will  be  seen  to  separate 
as  the  aneurism  expands.  There  is  usually  superadded  to  this  general  heaving,  when 
the  artery  lies  between  the  sac  and  the  hand  of  the  observer,  a  distinct  line  of  more 
rapid  and  thrilling  pulsation,  which  marks  the  course  of  the  vessel.  This  may 
generally  be  observed  very  plainly  in  popliteal  aneurisms  which  are  growing  towards 
the  knee-joint,  and  have  the  artery  crossing  them.  The  heaving  character  of  the 
pulsation  in  aneurism  differs  from  the  more  rapid  and  simultaneous  pulsation  of  all 
its  parts  in  a  vascular  tumour,  which  pulsates  from  the  presence  of  a  number  of 
large  vessels,  and  in  which,  therefore,  the  movement  commences  at  all  parts  of  the 
tumour,  instead  of  being  propagated  from  one.  It  differs  equally  from  the  move- 
ment communicated  to  a  tumour  by  a  large  vessel  lying  beneath  it,  which  is  simply 
a  rise  and  fall.  The  extent  and  power  of  the  pulsation  in  an  aneurism  depend 
usually  upon  the  amount  of  clot  in  the  sac ;  and  thus  the  gradual  decrease  of 
pulsation  may  be  watched  from  day  to  day,  as  an  aneurism  is  becoming  consolidated 
under  the  use  of  pressure. 

Pulsation  may  be  obstructed  by  clots  lying  about  the  mouth  of  the  aneurism,  and 
sometimes  may  be  altogether  absent,  although  the  sac  still  contains  fluid  blood. 
These  are  the  most  difficult'  cases  in  respect  of  diagnosis,  which  is  then  inferential 
merely,  and  almost  as  obscure  as  in  internal  aneurism.  The  cause  of  the  absence  of 
pulsation  in  an  uncured  aneurism  is  often  very  obscure.  In  some  cases  it  appears  to 
be  clue  to  the  obstruction  of  the  mouth  of  the  sac  by  loose  coagula.  In  one  case  of 
popliteal  aneurism,  in  which  pulsation  disappeared  during  the  use  of  flexion,  it 
seemed  probable  that  rupture  of  the  artery  and  of  the  aneurismal  sac  was  the  cause 
of  its  disappearance.  A  free  rent  in  the  sac,  like  the  total  rupture  of  an  artery  by 
violence,  is  usually  accompanied  by  disappearance  of  pulsation.  Sometimes  the 
pulsation  may  even  have  disappeared,  in  consequence  of  the  tumour  having  been 
spontaneously  cured,  and  yet  its  size  and  interference  with  the  functions  of  the  limb 
may  cause  the  patient  to  apply  for  advice  to  a  surgeon  who  has  not  seen  it  during  its 
earlier  stages.  In  such  a  case  as  this  the  patient's  account  of  the  previous  symptoms, 
if  he  be  a  person  of  intelligence,  will  be  of  great  value,  while,  if  he  can  give  no 
accormt  of  the  disease,  the  diagnosis  will  probably  be  uncertain.1 

The  pulsation  can  be  made  to  cease  at  once  by  pressure  on  the  artery  above  the 
tumour — a  character  common,  of  course,  to  all  tumours  which  derive  their  pulsation 
from  the  vessel,  whether  by  continuity  with  it  or  not;  whether  aneurisms,  enlarged 
glands,  abscesses,  or  anything  else  pressing  on  the  artery.  Pulsation  in  an  aneurism 
is  always  more  powerful  than  in  the  arteries  leading  to  it,  while  the  sac  contains 
much  fluid.  This  is  a  consequence  of  the  powerful  reaction  between  the  wave  of 
fluid  and  the  walls  of  the  sac  (see  p.  30). 

The  gradual  return  of  the  tumour  to  its  full  size,  after  it  has  been  emptied  by 
pressure,  the  circulation  having  been  stopped,  is  another  feature  very  characteristic 
of  aneurism ;  and  it  is  important  to  note  the  variations  in  this  respect,  which  will  be 
observed  in  an  aneurism  as  it  is  gradually  filling  with  clot.  The  more  fluid  the  sac 
contains,  the  more  completely  will  it  be  emptied,  and  the  more  readily  will  it  fill. 
As  the  deposit  of  clot  proceeds,  the  beat  becomes  less  forcible,  and  the  tumour  varies 

1  I  can  refer  to  at  least  three  cases — one  of  a  preparation  in  St.  George's  Hospital 
Museum,  another  in  the  Museum  of  the  Royal  College  of  Surgeons,  and  a  third  in  private,  in 
which  the  limb  was  amputated  for  a  large  tumour  in  thepopliteal  space,  believed  to  be  malig- 
nant, and  which  turned  out  to  be  a  cured  aneurism;  and  I  know  that  this  has  occurred  in 
several  other  instances.  In  some  of  these  cases,  however,  the  pressure  of  the  tumour  had  pro- 
duced gangrene,  so  that  the  operation  was  necessary. 
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less  in  size  with  pressure  upon  the  artery.  It  should  not  he  forgotten,  that  since 
pulsation  is  caused  by  the  reaction  which  the  parts  around  exercise  against  the  im- 
pulse of  the  heart,  it  depends  for  its  perfection  upon  the  integrity  of  the  sac ;  hence 
it  is  frequently  not  present  at  all  when  there  is  no  sac,  as  in  rupture  of  an  artery 
before  a  sac  has  formed.  So  in  aneurisms  which,  after  advancing  rapidly,  suddenly 
birrst  with  a  large  rent,  the  pulsation  often  vanishes  completely ;  to  recur,  perhaps  (if 
the  accident  is  not  fatal),  when  the  rent  has  healed. 

Having  clearly  before  us  the  symptoms  of  surgical  aneurism,  the  following  rules 
may  be  laid  down  for  its  diagnosis  from  each  of  the  affections  above  spoken  of. 

Diagnosis  of 'aneurism  from  ttimours  pressing  on  the  artery. — -The  greater  number 
of  tumours  which  lie  against  an  artery  do  not  cause  any  bruit.  If  they  do  produce 
any  sound,  it  is  a  mere  dull  short  beat,  or  '  thud,'  as  it  is  sometimes  called,  and  may 
in  these  cases  usually  be  imitated  by  pressing  the  stethoscope  firmly  on  any  large 
superficial  artery.  On  the  contrary,  the  bruit  of  an  aneurism  is  usually  a  somewhat 
prolonged  rasping  or  blowing  sound,  and  cannot  be  artificially  produced  in  a  healthy 
artery. 

The  pulsation  communicated  to  a  tumour,  or  abscess,  lying  over  an  artery  is  an 
equable  rise  and  fall,  which  ceases  entirely  when  the  pulse  is  stopped,  and  recurs  at 
the  first  renewed  beat  of  the  artery  as  strongly  as  ever.  The  pulsation  of  an  aneurism 
is  generally  a  wave  of  fluid,  which,  on  the  removal  of  pressure  from  the  vessel,  does 
not  attain  its  greatest  height  t-ill  after  a  certain  number  of  pulses,  and  which  causes 
not  merely  a  rise  and  fall  of  the  tumour,  but  also  an  expansion  in  every  direction. 
The  surest  diagnostic  sign,  however,  is  that  the  tumour  can  be  dragged  away  from 
the  vessel,  while  the  aneurism  cannot ;  but  this  is  not  always  the  case,  since  the 
tumour  may  be  too  deep,  or  too  tightly  bound  down  by  fascia,  or  too  closely  adherent 
to  the  artery,  to  be  moved.  To  this  it  may  be  added,  that  if  the  swelling  be  an 
abscess,  the  symptoms  of  that  affection  will  sometimes  be  present;  but  the  occurrence 
of  suppuration  around,  or  in,  aneurismal  sacs  must  be  kept  in  mind ;  so  that  too 
great  stress  should  not  be  laid  upon  the  symptoms  of  suppuration,  as  if  they  excluded 
the  notion  of  aneurism  ;  and  in  any  case  in  which  there  is  doubt  whether  the  swelling 
is  an  abscess  or  an  aneurism,  auscultation  should  be  carefully  used,  since  the  rough 
aneurismal  sound  will  prove  that,  even  if  it  be  an  abscess,  the  swelling  communicates 
with  the  neighbouring  arterv.1 

Diagnosis  between  aneurism,  and  pulsatile  tumours  of  bone. — The  diagnosis  be- 
tween pulsatile  tumours  of  bone  and  aneurism  is  very  difficult ;  so  that  many  of  our 
best  surgeons  have  been  deceived  by  the  resemblance.  The  diagnostic  symptoms  are 
the  following,  but  they  are  seldom  or  never  all  present  together :  1.  The  bruit  seems 
but  rarely  as  well  marked  in  pulsatile  tumours  as  in  aneurism,  and  is  often  altogether 
absent.  '  It  is  true,'  however,  as  Mr.  Stanley  remarks,2  '  that  in  states  of  general 
anaemia,  also  in  diseases  of  the  aortic  valves  allowing  of  regurgitation,  limited  portions, 
or  even  the  whole,  of  the  arterial  system,  without  organic  change  in  the  vessels,  may 
impart  to  the  stethoscope  a  murmur  approximating  to  the  bellows-sound  of  aneurism. 
And  if,  under  such  circumstances,  a  tumour  should  happen  to  form  in  any  region  of 
the  body,  so  close  to  a  large  artery  as  to  influence  its  pulsations,  then,  by  the  stetho- 
scope, the  bruit  or  bellows-sound  may  be  recognised  in  the  artery  as  forcibly  as  in  an 
aneurism.'  2.  The  pulsation  is  usually  more  sudden,  less  heaving,  and  less. expansive 
in  the  pulsatile  tumour,  and  is  equally  forcible  over  the  same  space  of  tumour, 
whether  the  latter  be  large  or  small ;  while  in  aneurism  the  bulk  of  the  swelling  and 
the  force  of  its  pulsation  increase  and  decrease  together.     3.  The  condition  of  the 

1  Great  caution  is  needed  in  dealing  with  tumours  lying  near  large  arteries.  Broca  (p.  147) 
relates  that  of  the  four  successive  senior  surgeons  of  Hotel  Dieu,  Ferrand,  Desault, 
Pelletan,  and  Dnpuytren,  the  others  each  opened  an  aneurism  by  mistake  for  an  abscess, 
and  Pelletan  laid  open  a  malignant  pulsatile  tumour,  intending  to  perform  the  old  operation 
for  aneurism.  Is  umerous  cases  showing  the  errors  of  diagnosis  which  have  been  made  in 
cases  of  aneurism,  and  which  are  usually  due  to  neglect  of  auscultation,  may  he  found  in  a 
paper  by  the  author,  '  On  Pulsating  Tumours  which  are  not  aneurismal  and  on  Aneurisms 
which  are  not  Pulsating  Tumours  '  (St.  George's  Hospital  Reports,  vol.  vii.) 

a   Med.-Chir.  Trans,  vol.  xxviii.  p.  316. 
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bone  with  which  the  tumour  is  connected  will  often  aid  in  the  diagnosis.  Thus,  in 
Mr.  Stanley's  case  ('  Med.-Chir.  Trans.'  vol.  xxviii.  p.  318),  a  plate  of  bone  was  found 
in  the  walls  of  the  tumour.  In  another,  which  I  saw  at  St.  George's  Hospital  many 
years  ago,  where  a  pulsatile  tumour  of  the  ilium  projected  in  the  buttock  at  the 
situation  of  the  sacrosciatic  foramen,  and  closely  resembled  in  many  respects  an 
aneurism  of  the  gluteal  artery,  the  diagnosis  was  correctly  established  by  observing 
fulness  in  the  iliac  fossa,  the  ilium  being  expanded  on  both  sides  by  the  tumour 
developed  in  it.1  When  an  aneurism,  on  the  contrary,  eats  through  a  bone,  it  simply 
chisels  out  a  hole  in  it;  so  that  if  the  sac  can  be  emptied  and  made  to  collapse,  the 
edges  of  the  hole  will  be  felt.  4.  These  pulsatile  tumours  of  bone  are  usually  can- 
cerous ;  so  that  the  general  symptoms  of  the  cancerous  cachexia  may  be  present,  or 
some  other  cancerous  tumour  may  be  seen.  In  the  pulsating  tumour  in  the  buttock 
just  mentioned,  the  presence  of  hsematuria  at  a  later  stage  of  the  case  revealed  the 
existence  of  mischief  about  the  kidney,  which  was  found  after  death  to  depend  on 
the  deposition  in  that  organ  of  a  large  mass  of  encephaloid  cancer.  It  must  be 
admitted,  however,  that  the  diagnosis  between  pulsatile  tumour  and  aneurism  is  often 
a  matter  of  the  greatest  difficulty,  even  if  it  be  possible ;  and  that  the  diagnosis  of 
cases  of  aneurism  unaccompanied  by  pulsation,  is  sometimes  impossible. 

Diagnosis  between  anetirism  and  aneurismal  dilatation. — The  diagnosis  between 
an  aneurism  and  a  mere  dilatation  is  usually  quite  obvious,  at  least  between  extreme 
examples  of  the  two.  The  dilatation  is  generally  unaccompanied  by  any  distinct 
tumour  or  by  any  aneurismal  bruit.  It  contains  no  clot,  and  hence  may  be  com- 
pletely emptied  by  pressure  on  the  artery  above,  filling  at  once  when  that  pressure  is 
removed;  and  there  is  usually  no  interference  with  the  pulse  in  the  arteries  below 
the  disease. 

Treatment  of  Aneurism.     The  Old  Operation. 

The  medical  treatment  of  aneurism  has  been  discussed  sufficiently  for  the  purposes 
of  a  work  on  Surgery.  It  now  remains  for  us  to  consider  the  various  plans  of  local 
treatment  which  are  in  use  in  ordinary  or  encysted  aneurism,  and  to  point  out,  as 
far  as  our  present  experience  enables  us  to  do  so,  to  what  extent  and  in  what  cases 
each  plan  is  likely  to  prove  useful. 

The  first  method  of  treatment,  usually  called  the  old  operation,  or  the  method  of 
Antyllus,  aims  at  the  entire  eradication  of  the  aneurismal  tumour.2  The  operation 
is  thus  performed  :  the  artery  above  the  seat  of  aneurism  is  to  be  commanded,  if 
possible,  by  a  tommiquet,  or  by  the  finger  of  an  assistant,  or  Esmarch's  bandage  is  to 
be  applied  ;  then  an  incision  is  to  be  made  into  the  tumour,  care  having  been  taken 
to  expose  it  by  a  sufficient  dissection  of  the  superficial  parts,  should  these  involve 
any  important  structures ;  the  clots  are  then  to  be  rapidly  turned  out  of  the  sac, 
and  the  orifice  by  which  it  communicates  with  the  artery  is  to  be  searched  for ;  a 
ligature  is  then  to  be  placed  on  the  vessel  above  and  below  3  the  aneurism.  The 
opening  of  the  vessel  can  be  found  by  passing  a  probe  from  the  sac,  first  upwards 
and  then  downwards.  When  the  ligatures  have  ulcerated  through  the  vessel,  or 
have  disappeared,  and  the  cavity  has  been  filled  up  by  suppuration  and  granulation, 
the  tumour  is  radically  extirpated. 

Such  is  the  description,  in  general  terms,  of  an  operation  which,  thus  stated, 
appears  simple  enough.     Its  difficulties,  however,  are  often  of  the  gravest  character 


1  In  Mr.  Stanley's  case  also  the  tumour  projected  on  both  sides  of  the  ilium. 

2  Perhaps  I  ought  to  mention  another  method  of  eradicating  an  aneurism,  viz.  by  caustic. 
Thus  Nelaton  destroyed  a  small  bleeding  tumour,  resulting  from  a  ruptured  traumatic  aneu- 
rism of  the  palmar  arch,  by  means  of  chloride  of  zinc  (Journ.  de  Med.  ct  Chir.  prat.  May 
1862).  This  method,  however,  can  only  be  used  on  superficial  tumours  of  small  size  and  con- 
nected with  small  arteries. 

3  Keyslere,  a  surgeon  of  Lorraine,  but  practising  in  Italy,  and  who  appears  to  have  rein- 
troduced the  method  of  Antyllus  into  Italy,  used  only  one  ligature  above  the  tumour.  Three 
of  his  cases  are  reported  by  Testa  of  Ferrara  (who  seems  to  have  learnt  the  operation  from 
him),  of  which  two  wore  successful.  Mazotti,  who  had  seen  Keyslere  operate,  used  two 
ligatures  generally,  but  not  always  (Pelletan,  Clin.  Chir.  vol.  i.  p.  142). 
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when  the  aneurism  is  deeply  seated,  when  the  artery  communicates  with  its  deepest 
part,  or  has  two  orifices  of  communication  with  the  sac,  and  those  at  some  distance 
from  each  other,  and  when  the  sac  contains  recesses  or  is  closely  united  to  the  parts 
around.  Besides  its  difficulty,  it  is  often  an  extremely  severe  operation,  requiring 
an  incision  of  extraordinary  length,1  sometimes  involving  considerable  hemorrhage, 
and  leaving  an  enormous  cavity  to  fill  up.  The  records  of  ancient  surgery  show 
that  it  used  to  be  often  a  tedious  and  desperate  proceeding,  which  sometimes  proved 
fatal  on  the  spot,  and  the  success  of  which  was  at  all  times  very  uncertain.  Hence 
it  has  been  superseded  in  almost  all  cases,  and  few  living  surgeons  have  much  ex- 
perience of  it.  In  popliteal  aneurism,  for  which  it  used  to  be  the  only  cure  except 
amputation,  it  is  now  completely  abandoned,  having  given  place  to  milder  and  more 
certain  methods.  In  femoral  aneurisms,  compression  or  the  ligature  of  the  external 
iliac  would  always  be  preferred ;  and  so  on  for  most  of  the  common  species  of  surgical 
aneurism.  There  are,  however,  some  situations  in  which  the  old  method  still  holds 
its  ground  in  the  estimation  of  at  any  rate  some  surgeons.  In  axillary  aneurism  it 
has  been  recommended  by  the  high  authority  of  Mr.  Syme,  and  enforced  by  the 
example  of  his  successful  application  of  it.  In  aneurism  of  the  gluteal  artery,  should 
that  rare  disease  be  met  with,  many  surgeons  would  prefer  cutting  down  on  the  sac 
and  turning  out  the  clot,  especially  in  a  traumatic  aneurism,  to  the  still  more 
dangerous  operation  of  seeming  the  internal  iliac  artery ;  2  and  in  traumatic 
aneurism  at  the  bend  of  the  elbow,  if  the  disease  resisted  the  proper  application  of 
pressure,  it  would  perhaps  be  considered  more  safe  to  open  the  sac  and  tie  the  artery 
above  and  below,  and  would  involve  no  more  danger  to  life.  Besides  these,  cases 
will  every  now  and  then  be  met  with  in  which  the  diagnosis  having  been  uncertain, 
the  tumour  is  cut  into  with  a  view  of  tying  the  artery  above  and  below  it,  if  it  prove 
aneurismal,  or  amputating,  if  it  be  cancerous.3  In  some  cases  also  after  the  bursting 
of  the  sac,  or  after  a  wound  involving  it,  the  artery  can  be  secured  in  this  way  and 
amputation  may  possibly  be  avoided.4 

The  leading  idea  of  the  old  surgeons  in  operating  upon  aneurisms  was  doubtless 
an  erroneous  notion  that  it  was  necessary  to  get  rid  of  the  clot,  which  they  believed 
to  have  vicious  properties.  This  error  is  of  course  exploded.  Still,  when  the  clot 
has  been  disturbed  and  exposed  to  the  air,  it  is  better  to  remove  it ;  and  thus  a 
large  cavity  is  left  to  be  filled  up,  and  the  extensive  suppuration  which  this  involves 
accounts  for  a  large  percentage  of  the  great  mortality  after  this  procedure.  Gangrene 
was  very  common  after  the  old  operation  for  popliteal  aneurism,  possibly  from  the 
difficulty  of  distinguishing  the  parts  from  each  other,  and  the  consequent  frequency 
with  which  the  vein  and  sometimes  the  nerve  also  was  included  in  the  ligatures. 
Another  and  a  very  frequent  cause  of  death  was  the  great  liability  to  secondary 
haemorrhage  involved  in  this  method  as  it  used  to  be  practised  on  diseased  arteries. 
"When  used  for  traumatic  aneurism,  this  objection  does  not  apply,  since  the  artery 
is  as  likely  to  be  healthy  in  the  neighbourhood  of  the  wound  as  in  any  other  part  ; 
but  spontaneous  aneurism  usually  occurs  in  consequence  of  atheroma  in  that  part  of 
the  vessel  •  it  is  probable,  therefore,  that  the  ligatm*es  will  be  applied  to  a  brittle, 
degenerated  artery,  and  will  cut  it  through  before  any  union  has  taken  place.  This 
danger,  it  is  true,  accompanies  the  Huuterian  operation  also,5  though  to  a  less  extent, 
and  there  is  more  probability  of  finding  the  coats  of  the  artery  near  the  tumour 
sufficiently  healthy  for  the  application   of  the  ligature   in  external  than  in  internal 

1  In  a  successful  case,  Pelletan  made  an  incision  ten  inches  long  in  operating  on  a  recent 
popliteal  aneurism,  which  is  not  stated  to  have  been  of  remarkable  size. 

2  But  the  diagnosis  must  be  made  with  certainty.  See  above,  pp.  44,  45.  In  Mr. 
Syme's  Observations  in  Clinical  Surgery,  1861,  pp.  165-173,  will  he  found  two  interesting  cases 
of  gluteal  aneurism,  treated,  one  by  the  old  operation,  the  other  by  ligature  of  the  internal 
iliac  arterv,  and  both  with  success. 

3  Gay,"  Lancet,  1868,  vol.  i.  p.  780. 

4  Birkett,  Med.-Chir.  Trans,  vol.  1.  p.  431.  Cooper  Forster,  Clin.  Soc.  Trans,  vol,  i.  p.  36. 
Holmes,  Brit.  Med.  Jourrt.,  Jan.  10,  1880. 

'■'  Especially  in  the  arteries  of  the  belly.  See  the  account  of  an  operation  on  the  external 
iliac  artery  by  Sir  W.  I'ergusson,  Med.  times,  vol.  ii.  1855,  p.  567.  See  also  infr.  on  '  Ab- 
dominal Aneurism.' 
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aneurism ;  but  even  in  the  arteries  of  the  limbs  the  neighbourhood  of  the  tumour  is 
the  most  insecure  place  in  which  an  operation  can  be  practised  ;  and  this  was  the  main 
theoretical  reason  which  set  Hunter  upon  thinking  of  a  new  operation  for  aneurism.1 
The  practical  reason  was  doubtless  the  excessive  mortality  occasioned  by  the 
above-mentioned  causes,  and  by  the  haemorrhage  during  operation,  which,  in  all  cases 
where  no  tourniquet  could  be  applied,  was  frightful,  and  sometimes  instantly  fatal,2 
and  which  was  often  severe  even  when  the  artery  was  commanded  above  the  tumour, 
since,  in  a  deep  sac,  it  was  necessary  to  let  the  vessel  bleed  in  order  to  find  its  mouth. 
What  the  mortality  was  after  this  operation,  practised  as  it  usually  was  in  the 
popliteal  space,  we  have  no  means  of  judging,  except  by  consulting  the  works  of 
those  surgeons  who,  like  Pelletan  and  Roux,  have  left  the  records  of  their  individual 
experience,  and  this,  after  all,  furnishes  very  uncertain  information.  The  mortality 
of  every  operation  in  ancient  times  must  have  been  high,  since  the  after-treatment 
was  far  more  arbitrary  and  artificial  than  at  present ;  but  what  the  proportion  of 
deaths  may  have  been  we  cannot  now  ascertain.  Pott  says  of  this  operation  :  '  I 
have  tried  it  myself  "more  than  once  or  twice ;  I  have  seen  it  tried  by  others ;  but 
the  event  has  always  been  fatal : '  and  Wilmer  of  Coventry  said  that  in  the  year 
1780  there  had  not  occurred  in  this  country  one  well-authenticated  case  of  success. 

The  risk  of  haemorrhage  during  the  operation  is  a  very  formidable  one  when  no 
tourniquet  can  be  applied.  Mr.  Syme,  however,  succeeded  in  several  cases  in  getting 
through  these  dangerous  operations  without  fatal  haemorrhage  by  the  same  expedient 
as  he  used  with  such  success  in  tying  the  vessels  for  wound ;  a  proceeding  to  which 
the  operation  under  consideration  bears  much  analogy.  The  sac  is  first  opened  by  a 
moderate  puncture,  which  allows  a  finger  to  be  introduced  into  the  sac  to  feel  for  the 
opening  of  the  vessel.  If  the  puncture  is  not  large  enough,  it  is  to  be  dilated  so  as 
to  get  in  one  and  another  finger,3  until  the  point  is  discovered  at  which  the  pressure 
of  the  fingers  arrests  bleeding.  Meanwhile  the  opening  in  the  skin  is  of  course 
plugged  by  the  fingers  which  have  been  thrust  into  it,  so  that  no  great  gush  of  blood 
takes  place.  When  the  orifice  of  communication  between  the  sac  and  the  vessel  has 
thus  been  commanded  the  sac  is  opened  freely  and  cleared  of  clots.  Then  the  vessel 
is  raised  with  forceps,  if  it  is  fairly  visible,  and  tied.  If  the  artery  is  not  exposed, 
the  operator  must  keep  his  finger  still  pressed  on  the  orifice,  while,  with  the  aid  of 
his  assistants,  he  scratches  away  the  tissue  that  obscures  it.4  Further  reference  to 
these  operations  will  be  made  in  the  sections  treating  of  Carotid,  Axillary,  and 
Gluteal  Aneurism. 

The  Hujstterian  Operation  by  Ligature. 

The  treatment  of  popliteal  aneurism  by  ligature  is  one,  and  perhaps  the  most 
perfect,  of  the  many  discoveries  of  modern  surgeons.5     It  reduced  a  disease,  which 

1  '  Mr.  Hunter,  finding-  an  alteration  of  structure  in  the  coats  of  the  artery  previous  to  its 
dilatation,  and  that  the  artery  above  the  sac  seldom  unites  when  tied  up  in  the  operation  for 
aneurism,  so  that  as  soon  as  the  ligature  comes  away,  the  secondary,  bleeding  destroys  the 
patient,  was  led  to  conclude  that  a  previous  disease  took  place  in  the  coats  of  the  artery.  .  . 
Mr.  Hunter,  from  haviug  made  these  observations,  was  led  to  propose  that  the  artery  should 
he  taken  up  at  some  distance  from  the  diseased  part,  so  as  to  diminish  the  risk  of  haemorrhage, 
and  admit  of  the  artery  being  more  readily  secured,  should  any  such  accident  happen.  The 
force  of  the  circulation  being  thus  taken  off  from  the  aneurismal  sac,  the  progress  of  the 
disease  would  be  stopped  ;  and  he  thought  it  probable  that  if  the  parts  were  left  to  themselves 
the  sac  with  its  contents  might  be  absorbed,  and  the  whole  of  the  tumour  removed,  which 
would  render  any  opening  into  the  sac  unnecessary  '  (Hunter's  Works,  vol.  hi.  pp.  596,  598). 

2  Roux,  Quarrinte  Annees,  &c.  vol.  ii.  p.  46. 

3  In  one  case  the  whole  hand  was  inserted  up  to  the  wrist. 

4  A  good  description  by  Mr.  Erichsen  of  this  operation  will  be  found  in  the  Lancet,  1868, 
vol.  ii.  p.  504. 

5  It  is  not  intended  to  assert  that  the  practice  of  tying  arteries  is  a  modern  invention. 
'  The  Greek  and  Arabian  physicians,'  says  Mr.  Hodgson  {op.  tit.  p.  187),  '  more  especially 
iEtius  and  Paulas  of  ./Etnna,  distinctly  recommended  the  ligature  of  the  brachial  artery  a 
few  fingers'  breadth  below  the  axilla  for  the  cure  of  aneurism  at  the  bend  of  the  arm.'  But, 
like  maoy  surgical  inventions  of  the  ancients,  it  had  been  lost  until  its  reiutroduction  by 
modern  surgeons  in  a  more  complete  and  more  practicable  shape. 
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before  was  almost  uniformly  fatal,  to  the  position  of  one  of  the  most  manageable  of 
all  serious  surgical  affections.  It  is  true  that  in  still  more  recent  times  a  method 
has  been  discovered  which  is  usually  successful  at  even  less  risk  to  life  :  but  this 
method  of  compression,  though,  as  we  shall  see,  it  may  commonly  be  reckoned  upon 
in  popliteal  aneurism,  may  fail  even  there,  and  there  are  many  arteries  to  which  it  is 
inapplicable;  so  that  the  Hunterian  operation  of  tying  the  artery  above  the  sac  still 
is,  and  probably  will  long  remain,  the  last  resource  of  surgeons  in  the  graver  cases  of 
aneurism.  Of  so  great  a  discovery  and  so  happy  a  triumph  of  our  art  over  difficulties 
which  we,  who  have  been  taught  how  to  combat  them  successfully,  cannot  estimate  in 
their  full  magnitude,  the  history  is  always  interesting,  and  the  right  appreciation  of 
the  claims  of  rival  inventors  is  a  matter  of  no  slight  importance.  Unfortunately  the 
limits  of  the  present  work  do  not  allow  of  an  adequate  discussion  of  this  subject,  so 
that  all  that  can  be  said  about  it  must  be  comprised  in  a  very  few  words,  and  it  is 
more  with  a  view  of  a.voicling  ambiguity  or  difficulty  in  reading  foreign  books,  than 
of  writing  a  portion  of  the  History  of  Surgery,  a  task  which  is  not  attempted  in  the 
present  work,  that  the  following  brief  account  is  inserted  of  the  rival  claims  of 
Hunter  and  Anel  to  the  honour  of  giving  his  name  to  the  opei'ation  now  in  use. 
This  operation  consists  in  securing  the  artery  by  a  single  ligature  at  a  distance  from 
the  sac,  and  between  it  and  the  heart.  The  student  will  always  bear  in  mind  in 
reading  most  of  the  modern  French  works  on  surgery,  that  they  intend  by  the 
'  methode  d'Anel '  the  same  thing  as  English,  German,  Italian,  and  American 
writers  do  by  'the  Hunterian  operation.'  The  essential  difference  between  Hunter's 
and  Anel's  methods  has  been  shown  so  often  and  so  clearly,  that  although  I  think  it 
necessary  again  to  expose  it  in  this  place,  this  will  be  done  only  cursorily,  and  as 
little  space  as  possible  will  be  wasted  upon  a  question  which  has  become  rather 
personal  than  scientific. 

The  old  method  of  operating  for  aneurism  has  been  discussed,  and  its  radical  error  has 
been  seen  to  he,  that  its  authors  confounded  what  is  in  reality  the  effort  of  nature  for  the 
cure  of  the  disease,  viz.  the  deposit  of  laminated  fibrine,  with  the  essence  of  the  malady  itself; 
and  instead  of  striving  to  encourage  and  promote  this  deposit,  thought  it  necessary  to  under- 
take a  severe  operation  for  the  purpose  of  removing:  all  such  clots  from  the  system.  Another, 
and  hardly  less  fatal  objection  to  its  general  application,  was,  that  as  the  old  surgeons  never 
contemplated  the  possibility  of  a  cure  of  the  aneurism  without  the  entire  suspension  of  the 
circulation,  it  was  necessary,  in  their  view,  to  tie  the  artery  close  above  the  tumour,  and,  this 
having  been  done,  it  was  found  out  that  the  blood  w-ould  usually  escape  from  the  lower  end 
unless  that  was  also  tied.1  The  great  merit  of  Hunter  consists  in  his  having  avoided  both 
these  errors  ;  in  his  having  seen,  first,  that  it  was  not  necessary  to  turn  the  clots  out  of  the 
aneurismal  tumour,  so  that  no  incision  was  required  to  open  the  latter ;  and  second,  that  it 
wras  not  necessary  to  stop  the  circulation  through  it  absolutely,  but  only,  as  he  said,  '  to  take 
oft'  the  force  of  the  circulation,'  so  that  the  artery  might  be  taken  up  some  distance  from  the 
sac,  and  therefore  at  a  part  where  it  would  probably  be  found  healthy  ;  and  further,  in 
his  perceiving  that  the  ligature  of  the  main  artery  of  the  limb  does  not  involve  the  gan- 
grene of  the  extremity,  but  that  the  anastomosing  vessels  may  be  trusted  to  carry  on  the 
circulation.2 

From  the°e  considerations  Hunter  was  led  to  propose  the  ligature  of  the  artery  at  a  point 
some  distance  above  the  sac  for  the  cure  of  aneurism,  the  result  of  disease  ;  and  that  he,  at 
any  rate,  and  his  contemporaries  thought  that  be  was  making  a  proposition  of  startling 
originality,  is  clear  from  the  terms  in  which  Bromfield  commented  upon  what  appeared  to 
him  its  rashness  and  its  dangers.3  That  it  was  equally  new  to  Anel's  countrymen  (although 
seventy-five  years  had  elapsed  since  Anel's  day,  during  which  the  operation  devised  by  him 
might  have  been  expected,  had  it  rested  upon  any  new  principle,  to  revolutionise  surgerv),  is 
equally  clear  from  a  perusal  of  the  pleasant  work  of  Roux.4  We  read  there,  that  while  in 
England  the  great  school  of  Hunter,  and  in  Italy,  Paletta,  Vacca,  and  Scarpa,  had  everywhere 
spread  abroad  the  use  of  the  Hunterian  operation,  the  old  method  was  gaining  ground  more 
and  more  firmly  in  France,  until  M.  Roux  himself,  after  his  return  from  England,  reimported 
Hunter's  operation,  which,  as  we  shall  see,  had  been  performed  once  by  Desault.     In  fact,  he 


1  But  some  of  the  old  operators  used,  as  we  have  seen,  one  ligature  only  (p.  45,  note  3). 
This  fact  should  not  be  forgotten,  as  bearing  on  Anel's  claims  to  originality  in  his  invention. 

2  This  had,  however,  been  previously  taught  by  Haller  (quoted  in  Scarpa,  Wishart's 
Trans,  p.  220). 

3  See  Hunter's  Works,  vol.  i.  pp.  .147  et  scq. 
i  Quhrante  Annees,  &c.  vol.  ii.  p.  89. 
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says  that  it  was  not  without  astonishment  that  the  Paris  surgeons  heard  of  a  practitioner  at 
Angers  having  been  rash  enough  to  apply  Hunter's  method  to  a  traumatic  aneurism  in  the 
bend  of  the  elbow  ;  the  very  case  on  which  Anel  had  operated.  So  utterly  had  the  memory 
of  this  reputed  discovery  perished  with  its  author.  It  may,  however,  be  replied  that,  though 
Anel's  operation  failed  to  attract  the  same  notice  as  Hunter's,  this  does  not  prove  that  they 
are  not  identical  in  principle;  nor  does  it.  Even  if  it  were  so,  however,  there  would  be  no 
little  injustice  in  passing  silently  over  the  merits  of  the  man  who  excogitated  the  principle  by 
profound  reasoning,  applied  it  in  spite  of  searching  hostile  criticism,  explained  clearly  the 
theory  on  which  it  rested,  and  succeeded  thus  in  forcing  the  world's  attention  and  imitation 
in  favour  of  one  who  was  quite  ignorant  of  the  true  principles  on  which  the  cure  of  the 
disease  must  be  founded,  and  who,  for  anything  that  appears  to  the  contrary,  was  guided  by 
pure  chance  to  the  selection,  on  perfectly  false  principles,  of  an  operation  which  he  never 
repeated,  nor  persuaded  others  to  repeat.  This  would  be  so,  had.  Anel  even  happened  to 
stumble  on  the  same  operation  as  Hunter  :  but  the  truth  is,  that  the  operations  are  perfectly 
different,1  and  rest  on  different  principles ;  and  that  while  the  one  will  probably  succeed,  the 
other  will  almost  certainly  fail  in  many  cases  where  the  aneurism  is  the  result  of  disease. 

The  case  on  which  Anel  operated,  has  been  often  quoted,  and  is  very  well  known.  It 
need  not  here  be  related  at  length.  The  facts  were  these :  a  man  had  received  a  wound  of 
the  brachial  artery  in  venesection.  It  is  said  that  a  fortnight  afterwards  an  aneurism  formed, 
and  the  wound  reopened  and  gave  rise  to  hemorrhage,  which  was  arrested  by  compression  ; 
and  that  after  this,  the  tumour  became  very  voluminous.  What  length  of  time  had  elapsed, 
and  what  the  state  of  the  tumour  was,  when  Anel  undertook  his  operation,  we  are  not  in- 
formed. The  operation  consisted  in  exposing  the  brachial  artery,  tying  it  as  near  the  tumour 
as  possible,  and  applying  '  the  proper  dressing  and  bandage.'  We  are  not  told  expressly* 
whether  the  blood  in  the  sac  was  solid  or  fluid  ;  but  it  appears  clear  that  it  was  in  the  latter 
state,  and  that  the  only  reason  which  Anel  had  for  not  opening  the  sac,  and  emptying  it  of 
its  contents,  was  that  he  was  able  to  empty  it  by  pressure.  That  this  was  so,  appears  implied 
in  his  own  observations  on  the  subject.  He  says :  '  Instead  of  tying  the  artery  above  and 
below  the  tumour,  I  only  tied  it  above ;  and  besides,  instead  of  opening  the  sac,  I  did  not 
meddle  with  it ;  not  doubting  that  the  blood  which  it  contained  would  disappear,  having  the 
opportunity  of  passing  towards  the  extremity  of  the  limb,  and  that  the  sac  once  emptied 
would  not  fill  again,  but  its  tissues  shrivel  up,  and  the  tumour  thus  disappear :  and  all  this 
occurred  as  I  expected.'  It  seems  clear,  then,  that  if  Anel  expected  the  blood  in  the  sac  to 
pass  on  towards  the  hand,  that  blood  must  have  been  fluid,  and  probably  the  -  suitable  dress- 
ing and  bandage,'  which  he  says  he  applied  after  the  operation,  may  have  had  quite  as  much 
to  do  with  the  cure  as  the  ligature  of  the  artery;  and,  after  all,  the  case  may  have  been  cured 
by  direct  pressure,  an  event  not  uncommon  in  recent  traumatic  aneurisms  at  the  bend  of  the 
elbow.  This  is  evidently  quite  a  different  operation  from  Hunter's  ;  the  only  principle  it  has 
in  common  with  his,  is  that  of  leaving  the  sac  unopened  •  and  few  persons  who  read  without 
prejudice  Anel's  confused  and  obscure  account  of  his  operation,  will  fail  to  see  that  the  reason 
of  his  not  meddling  with  the  sac  was  most  probably  that  it  could  be  emptied  by  pressure. 
This  view  is  again  supported  by  the  fact  that  Heister,  who  followed  Anel's  account,  and 
apparently  spoke  on  the  authority  of  his  single  case,2  advised  its  application  only  in  '  re- 
ducible'  aneurisms.  Thus  it  does  not  appear  that  there  was  much  of  novelty  in  Anel's 
method,  since  it  merely  consisled  in  leaving  to  the  fluid  contents  of  the  tumour  an  exit  by 
the  lower  end  of  the  artery  instead  of  tying  the  latter,  just  as  Keyslere  had  done;  and  it  may 
very  fairly  be  doubted  whether  what  novelty  there  was,,  was  not  a  mistake,3  and  whether 
Anel's  case,  in  spite  of  its  success,  is  not  only  another  instance  of  haphazard  good  fortune. 
At  any  rate,  the  results  which  flowed  from  it  before  the  time  of  Hunter  did  not  seem  to 
testify  to  the  brilliancy  of  the  discovery.  The  great  learning  and  evident  bias  of  M.  Broca 
have  only  enabled  him  to  adduce  what  he  calls  six  instances  of  operations  performed  on  this 
plan  before  the  date  of  Hunter's  first  operation,  a  period  of  seventy-five  years.  Two  of  these 
are  related  in  the  loosest  way  by  Bertrandi,  as  having  occurred  in  the  practice  of  some 
anonymous  surgeon,  and  were  failures.  Of  the  others,  one  was  of  the  temporal  artery,  aud 
two  others  of  the  humeral,  all  most  probably-  traumatic,  and  all  very  likely  curable  without 


1  No  better  proof  of  the  radical  difference  between  the  two  operations  can  be  required 
than  is  furnished  by  comparing  two  consecutive  pages  of  a  writer  who  persists  in  calling 
Hunter's  method  the  '  methode  d'Anel ; '  see  pp.  509,  510  of  M.  Broca's  work.  In  the  former 
page  he  is  carefully  and  judiciously  explaining  the  essential  difference  in  their  effect  on  the 
collateral  circulation,  and  hence  on  the  patient's  chance  of  recovery  ;  in  the  second  (the 
passage  commencing  'etudions  maintenant '),  he  has  recurred  to  his  habitual  language,  and 
speaks  of  them  both  under  one  common  designation.  To  such  an  extent  is  this  pedantrv  of 
error  carried,  that  it  is  difficult  at  first  to  see  that  in  the  latter  passage  the  common  or  Hunterian 
operation  is  spoken  of  under  the  name  '  methode  d'Anel ; '  while  in  the  former  the  same  term 
signifies  the  now  disused  proceeding  which  that  surgeon  adopted. 

3  Ileister,  Instit.  chirurg.  pars  ii.  sec.  i.  ch.  xiii.  J  20,  Amstelod.  1739,  quoted  by  Broca, 
p.  446. 

3  It  seems  as  if  Anel  expected  that  the  sac  would  empty  itself,  and  would  not  again  be 
filled  ;  being  ignoi'ant  of  the  reflux  current  and  of  the  cure  by  coagulation. 
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difficulty  by  very  simple  means.  The  sixth  case  is  the  celebrated  operation  of  Desault.  It 
would  he  impossible,  without  taking  too  much  space  from  more  important  matter,  to  discuss 
this  operation  fully  in  its  bearings  upon  the  Hunterian  method.  It  is  sufficient  to  say,  that 
it  was  performed  on  a  case  of  popliteal  aneurism  of  small  size,  strictly  after  the  method  of 
Anel,  i.e.  by  tying  the  artery  immediately  on  its  entering  the  sac.  It  appears  (notwithstand- 
ing what  has  been  said  to  the  contrary)  to  have  been  successful,  at  least  in  its  immediate 
results :  the  ligature  separated  on  the  eighteenth  day :  the  tumour  burst  and  discharged  its 
contents  on  the  day  following  ;  this  wound  healed,  aud  the  tumour  disappeared.  The  patient 
died  eleven  months  afterwards  of  a  disease  of  the  tibia,  which  appears  to  have  been  totally 
unconnected  with  the  operation.  This,  then,  was  precisely  the  same  as  Anel's  operation,  and 
therefore  missed  the  second  and  third  principles  '  illustrated  by  the  method  of  Hunter ;  viz. 
that  the  artery  may  be  tied  at  such  a  distance  as  still  to  allow  circulation  through  the 
tumour,  and  that  the  previous  increase  of  collateral  branches  is  not  necessary  to  avoid 
gangrene,  and  that  therefore  the  artery  may  be  tied  at  the  most  convenient  spot.2 

The  practical  objections  to  Anel's  method  may  be  thus  summed  up.  It  leaves  no 
current  through  the  aneurism  except  the  slight  and  weak  reflux  flow  from  the  artery 
below.  Consequently  the  clot  formed  will  most  likely  be  soft  and  loose,  and  the 
tumour  will  suppurate.  It  places  under  the  ligature  a  part  of  the  vessel  which  is 
more  likely  to  be  diseased  than  any  other  portion.  It  is,  in  most  cases,  the  most 
difficult  of  all  methods  of  operation ^bbiusr-tiifiartery  is  pressed  back  by  the  projection 
of  the  tumour,  and  is  therefb*^^Q^r^inn^TO^yS^)th,3  while  the  operator  has  not  the 
guide  for  finding  it  whicl^C^robe  passlflSb^rt  or  ihe\ac  would  furnish.  For  all  these 
reasons  it  seems  that  in  faryvcase.  where  Anel's  me&*e\l  was  feasible,  the  old  operation 
would  be  equally  practicable  anM.  TBXK&Qiv1fflffo£  success. 

The  foregoing  observations  wilhjtis  hoped,  sufl§ce/to  justify  the  use  in  the  context 
of  the  name  of  Hunter  in\le(^'ibin^Tiie_^e^tk)&  which  he  is  not  denied  to  have 
invented  in  the  form  in  which  ateat^it  lsn^ow-^frractised,  to  have  first  performed,  and 
to  have  afterwards,  in  spite  of  much  opposition,  introduced  into  general  favour.  If 
these  things  do  not  give  claim  to  an  invention,  it  is  hard  to  see  how  such  an  honour 
is  to  be  attained. 

The  Hunterian  operation  consists  in  tying  the  artery  on  which  the  aneurism  is 
situated  at  any  convenient  distance  above  the  sac.     The  operation,  as  it   is   now 

1  See  p.  48. 

2  It  would  be  unjust  to  deny  the  merit  of  Desault  in  applying  the   almost  forgotten 
method  of  Anel  to  the  treatment  of  that  most  formidable  affection  as  it  then  was,  popliteal 
aneurism,  and  still  more  unjust  to  deny  that  the  experience  thence  acquired  might  possibly, 
had  he  survived,  and  had  Hunter  not  been  in  existence  (in  fact  had  all  the  circumstances 
been  altered),  have  conducted  him  to  Hunter's  discovery  ;  but  it  is  monstrous  to  set  up 
Pesault,  as  M.   Broca  wishes  to   do,  as  the  rival  of  Hunter,  when,  according  to  his  own 
showing,  Desault  himself  was   quite  content   to  pass  as  Hunter's  scholar.     '  With   a  self- 
abnegation,'  as  M.  Broca  amusingly  says,  '  which  his  English  detractors  have  been  unable  to 
appreciate,  this  great  surgeon,  who  then  had  become  acquainted  with  the  operation  practised 
by  Hunter,  did  not  hesitate  to   adopt  the  precepts  taught  by  his  illustrious  rival'  (p.  454). 
Desault,   in  fact,  was  unaware  of  his  title  to  the  glory  which  M.  Broca  claims  for  him. 
As  to  the  insinuation  which  M.  Broca  ventures  to   make,  that  Hunter  was  indebted  for  his 
operation  to  Desault  by  means  of  Assaliui,  who,  according  to  him,  was  present  at  Default's 
operation,  and  related  its  details  to  Hunter  shortly  afterwards  in  England,  it  refutes  itself. 
The  Hunterian  operation  was  taken  up  nowhere  more  warmly  than  among  the  eminent 
Italians,  who  were  proud  of  being  of  the  Hunterian  Bchool,  as  we  have  seen  above  from  the 
contemporary  account  of  M.   Boux.     Had  one   of  their  number  conveyed  to  Hunter  from 
Paris  the  first  idea  of  the  operation  for  aneurism,  we  may  be  quite  sure  that  he,  or  some  of 
his  compatriots,  would  have  said  so.     Assalini,  an  Italian  surgeon,  was  the  only  person 
present,  as  far  as  we  know,  botli  at  Desault's  operation  and  at  the  first  operation  of  Hunter. 
It  was  mainly  through  Assalini  that  the  new  method  of  treating  aneurism  was  brought  into 
vogue  in  Italy,     Assalini  and  all  other  Italians  always  speak  of  that  method  as  Hunter's. 
Would  this  have  been  so  had  Assalini  taught  it  to  Hunter  from  what  he  had  himself  learnt 
of  Desault?     But  the  fact  seems  to  be,  that  Desault's  operation,  which   was  not  brilliantly 
successful,  and  which  he  did  not  put  forth  as  original,  attracted  little,  attention  from  himself 
or  anvbody  else ;  and  that  he  had  no  desire,  as  he  had  certainly  no  right,  to  claim  any  priority 
over  Hunter,  whose  teaching  he,  on  the  contrary,  followed  with  great  intelligence  and  great 
success  in  the  single  operation  which  he  had  subsequently  an  opportunity  of  practising. 

3  I  exclude  the  comparatively  rare  case  of  the  artery  being  raised  and  flattened  by  an 
aneurism  growing  into  the  deep  parts.  But  here  also  I  should  imagine  that  the  difficulty  of 
distinguishing  the  vessel  would  incline  the  operator  to  resort  to  the  opening  of  the  sac. 
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practised,  differs  in  many  important  particulars  from  that  which  Hunter  used  to 
perform  ;  particulars  which  have  a  most  material  influence  upon  its  success,  and 
which  were  impressed  upon' Hunter  himself,  and  upon  his  scholars  and  successors,  by 
the  teaching  of  experience.  Thus,  Hunter  used  to  tie  the  femoral  artery  at  its  lower 
part  (in  the  fibrous  sheath,  called  from  that  circumstance  '  Hunter's  canal '  ),  an 
operation  much  more  difficult  and  dangerous  than  the  modification  introduced  by 
Scarpa  l  Hunter,  in  his  first  operation,  brought  a  large  part  of  the  walls  of  the 
artery  into  contact  by  four  broad  ligatures,  somewhat  loosely  fastened,  conceiving 
this  disposition  to  be  more  favourable  to  the  closure  of  the  artery,  which  he 
described  as  taking  place  by  the  process  of  '  first  intention.'  His  own  experience, 
however,  soon  taught  him  to  modify  his  form  of  ligature,  and  to  use  only  one  string; 
and  the  more  extended  experience  and  research  of  his  successors  (among  whom  Dr. 
Jones  2  has  deservedly  obtained  the  first  place)  have  proved  to  demonstration,  that 
the  best  form  of  ligature  is  single  stout  thread,  drawn  tightly ;  accordingly  no  other 
form  is  any  longer  in  general  use,  though  widely  different  materials  are  employed  by 
different  surgeons.3  Lastly,  Hunter  was  not  at  first  at  all  careful  to  avoid  including 
the  vein  with  the  artery  in  the  ligature ;  but  this  was  an  error  which  he  soon  gave  up. 
So  that  the  more  material  improvements  were  devised  by  Hunter  himself;  and  in  prin- 
ciple the  first  operation  which  he  performed  was  identical  with  all  that  succeeded  it. 

The  effects  upon  an  artery  of  the  application  of  a  ligature  have  been  already 
detailed  in  a  previous  section  of  this  work  (see  vol.  i.  pp.  360  et  seq.)  While  the 
changes  there  described  are  going  on  in'the  artery  itself,  the  process  of  cure  is  pro- 
gressing in  the  aneurism.  We  have  seen  already,  that  on  the  withdrawal  or  diminu- 
tion of  the  force  of  the  circulation,  the  preponderance  of  the  heart  being  abated,  the 
process  of  spontaneous  cure  commences.  The  ligature  acts  to  a  certain  extent  as 
Valsalva's  method  acts ;  that  is  to  say,  it  diminishes  the  force  with  which  the  blood 
distends  the  sac,  and  thus  gives  opportunity  for  the  coagulability  of  the  blood  and  the 
resilience  of  the  parts  to  fill  the  sac  with  firm  laminated  clot,  and  so  effect  the  cure 
of  the  disease.  It  differs,  however,  from  Valsalva's  method  in  this  important  par- 
ticular— that  its  action  is  local  instead  of  general,  and  is  therefore  incomparably 
more  certain  and  more  safe.  As  the  process  by  which  the  aneurism  is  filled,  and  the 
changes  which  it  afterwards  undergoes,  are  to  a  great  extent  the  same  after  ligature 
as  in  the  natural  process  of  cure,  the  reader  is  referred  on  that  head  to  what  has  been 
said  above.  But  to  that  account  it  must  be  added,  that  since  the  surrounding  parts 
are  suddenly  relieved  from  tension  by  the  withdrawal  of  the  expansive  force  of  the 
aneurism,  their  resilience,  and  the  compression  they  exercise  upon  the  tumour,  play  a 
much  more  important  part  in  the  cure  after  ligature  than  in  the  spontaneous  cure. 

While  the  aneurism  is  becoming  consolidated,  the  collateral  circulation  is  enlarg- 
ing, to  convey  the  blood  into  the  parts  below  the  ligature.  The  meaning  of  this  term 
is  as  follows  :  when  an  artery  has  been  tied  at  any  given  spot,  the  next  considerable 
branch  which  leaves  it  above  the  seat  of  the  operation,  and  in  their  degree  the  branches 
above  this,  feel  an  increased  pressure,  in  consequence  of  the  neighbouring  column  of 
blood  having  been  barred  in  the  principal  vessel.  Hence  they  yield  to  the  increased 
impulse,  and  become  distended.  The  collateral  arteries,  by  means  of  which  they 
anastomose  with  the  branches  of  the  parent  trunk  below  the  ligature,  increase,  and 
increase  probably  in  a  much  greater  ratio  than  the  larger  vessels,  in  proportion  to 
the  greater  tenuity  of  their  coats.  The  facility  with  which  the  capillary  and  other 
small  vessels  allow  of  changes  of  volume  is  well  known.4     Thus  a  ready  way  is 

1  On  this  head,  see  the  section  on  '  Ligature  of  the  Femoral  Artery.' 

2  On  Haemorrhage .  Reference  may  also  he  made  to  Lisfranc  :  '  These  de  concours  des 
diverses  methodes  et  des  differens  precedes  pour  Pobliteration  des  arteres  dans  le  traitement  des 
a'nevrismes,'  Paris,  1884;  South's  Chelius,  vol.  ii.  p.  210;  Porta,  Delle  Alter  azioni  pat  olor/iche 
delle  Arteri?,  &c,  Milano,  1845. 

3  The  different  materials  used  for  the  ligature  will  he  discussed  in  the  section  headed 
'  General  Observations  on  the  Ligature  of  Arteries.' 

4  The  enlargement  of  the  collateral  vessels  must  depend  upon  the  presence  of  sufficient 
oxygen  in  tbe  blood,  as  well  as  the  sufficiency  of  the  vis  a  tergo  of  the  heart.  If  the  former 
be  deficient,  there  is  no  attraction  of  blood  to  the  capillaries  in  the  distant  part  of  the  limb  ; 
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Fig.  6. — Anterior  view  of  the  Anasto- 
motic Circulation  after  ligature  of  the 
superficial  femoral  artery  for  Popliteal 
Aneurism  some  years  before.  The  aneu- 
rism having-  recurred,  the  external  iliac 
artery  was  tied,  of  which  operation  be 
died  in  seventy-eight  hours.  The  cure 
•was  said  to  have  been  complete  during 
four  years.     (After  Porta,  pis.  xii.  xiii.) 


Fig.  7. — The    posterior  view  of  the  pre- 
paration represented  in  Fig.  G. 


a,  the  common  femoral  artery  ;  b,  the 
superficial  femoral  artery  (obliter- 
ated between  6  and  i)  ;  c,  the  deep 
femoral  artery  ;  d,  the  external  cir- 
cumflex artery  ;  e,  the  internal 
circumflex  artery  ;  h,  i,  k,  branches 
of  the  lower  portion  of  the  super- 
ficial femoral  artery ;  I,  superior 
internal  articular  artery  ;  in,  large 
anastomotic  branch  from  the  pop- 
liteal ;  n,  superior  external  articular 
artery ;  y,  a  branch  of  the  popliteal 
issuing  out  of  the  substance  of  the 
proneal  nerve  to  inosculate  with 
the  recurrent  tibial;  p  p,  anasto- 
mosing branches  between  the 
superior  and  inferior  internal  ar- 
ticular arteries  ;  q,  external  inferior 
articular  ;  r,  anastomosis  between 
the  internal  circumflex  and  the 
lower  branches  of  the  superficial 
femoral ;  s,  a  very  large  arch  of 
anastomosis  between  the  internal 
and  external  superior  articular 
arteries  ;  t,  inferior  internal  articu- 
lar artery  ;  u,  descending  branches 
from  the  external  circumflex  to  n, 
the  superior  external  articular,  and 
i,  one  of  the  branches  of  the  super- 
ficial femoral ;  x,  the  recurrent 
tibial  artery  ;  y  o,  anastomosis  be- 
tween the  external  circumflex 
artery  and  branches  of  the  popli- 
teal; z,  anastomosis  between  the 
large  anastomotic  branch  (m)  of 
the  popliteal  and  the  superior  ex- 
ternal articular  artery. 


«,  the  deep  femoral  artery ;  b,  the  superficial  femoral 
artery  ;  c,  the  second  branch  of  the  profunda,  anas- 
tomosing with  the  comes  nervi  ischiatici,  and  with 
branches  of  the  superficial  femoral ;  rf,  the  great 
sciatic  nerve  with  its  accompanying  artery  ;/,  copious 
anastomosis  between  the  branches  of  the  profunda 
and  those  of  the  lower  part  of  the  superficial  femoral 
and  popliteal,  together  with  the  comes  nervi  ischiatici ; 
</,  the  first  branch  of  the  profunda  femoris  ;  /(,  lower 
part  of  the  sciatic  nerve  and  its  bifurcation  on  the 
aueurismal  tumour  :  i,  large  anastomosing  branch  of 
the  popliteal ;  I,  recurrent  anterior  tibial. 
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opened  for  the  blood  to  return  into  the  parent  trunk  below  the  seat  of  ligature.  To 
make  this  clear  by  an  example  :  say  that  the  femoral  has  been  tied  (as  it  generally 
is)  some  distance  below  the  origin  of  the  profunda,  in  a  case  of  popliteal  aneurism. 
The  blood  will  distend  the  profunda  artery  and  its  branches,  amongst  others  the 
external  circumflex  and  its  descending  branch  ;  which,  joining  with  the  superior 
external  articular,  and  thus  with  the  anastomotica  magna,  will  be  one  of  the  arteries 
to  convey  the  blood  round  the  ligature  back  into  the  trunk  of  the  femoral,  below  the 
obliterated  spot.  The  number  of  such  collateral  arches  of  anastomosis  is  uncertain, 
but  probably  they  are  numerous  in  most  cases,  and  include,  not  named  arteries  only, 
like  that  above  adduced  as  an  example;  but  a  number  of  muscular  and  other  branches, 
the  anastomoses  of  which  are  so  fine  in  the  healthy  state,  that  they  escape  our  ordinary 
methods  of  injecting.  This  is  well  illustrated  by  the  accompanying  illustrations 
taken  from  Porta's  work,  and  derived  from  a  case  in  which  the  collateral  circulation 
had  been  too  abundant,  so  that  the  aneurism  had  probably  never  been  entirely  cured, 
though  the  pulsation  was  not  noticed  by  the  patient  till  four  years  afterwards.  As 
the  aneurism  was  increasing,  the  external  iliac  artery  was  tied  seven  years  after  the 
original  operation;  but  the  patient  died  seventy-eight  hours  after  the  latter  operation. 
The  main  point  which  this  preparation  shows  is  the  extraordinary  number  and  size 
of  the  arches  of  anastomosis  by  which  the  circulation  has  been  carried  round  the 
obliterated  part  of  the  superficial  femoral  artery.  It  is,  however,  of  some  interest 
also  as  demonstrating  the  precise  channels  of  anastomosis  after  this  operation,  which 
may  be  seen  by  studying  the  references  to  the  plates.  In  fig.  8,  on  the  other  hand 
(as  far  as  can  be  judged  in  the  present  state  of  the  preparation),  there  seem  to  have 
been  only  one  or  two  large  arches  of  anastomosis,  and  in  the  Museum  of  St.  Thomas's 
Hospital  there  is  a  preparation  of  ligature  of  the  brachial  in  which  the  blood  is 
brought  down  from  the  upper  to  the  lower  part  of  the  vessel  by  a  single  branch  the 
size  of  a  crow-quill.  Sir  Astley  Cooper,  probably  referring  to  this  preparation  and 
to  one  of  a  limb  amputated  seven  years  after  ligature  of  the  femoral,  and  described 
in  vol.  ii.  of  the  '  Med.  Chir.  Trans.,'  states  his  opinion  that  the  number  of  the 
anastomosing  vessels  diminishes  some  time  after  the  operation,  until  they  give  place 
to  a  few  or  possibly  to  a  single  vessel.  But  he  gives  no  reason  in  support  of  this 
opinion,  nor  does  it  seem  probable  that  any  such  diminution  in  the  number  of  the 
vascular  channels  occurs.  The  effect  of  exercise  and  use  of  the  limb  is  undoubtedly 
to  enlarge  the  anastomosis ;  as  may  be  inferred  from  the  history  of  the  case  from 
which  figs.  6  and  7  were  taken. 

The  rapidity  with  which  the  collateral  vessels  enlarge  cannot  well  be  ascertained 
in  the  human  subject.     In  animals  it  is  known  to  be  very  rapid; !  but  in  animals 

and  a  local  asphyxia,  followed  by  gangrene,  must  ensue.  Deficient  vis  a  tergo  would  show 
itself  by  pallor  and  coldness,  with  shrinking  of  the  distal  parts ;  a  defective  capillary  attraction, 
with  sufficient  vis  a  tergo,  would  he  shown  in  a  stationary  venous  condition,  perhaps  livid 
congestion  of  the  limb  ;  while  if  the  vis  and  the  attraction  be  both  wanting,  the  linib  must  be 
simply  cold  and  inactive — in  fact,  dying.  The  integrity  of  the  walls  of  the  anastomosing 
vessels  is  also  an  important  condition  in  the  restoration  of  the  collateral  circulation. 

1  See  the  experiments  of  M.  Broca,  op.  cit.  p.  507,  note.  He  placed  a  ligature  under  the 
femoral  artery  of  a  dog  in  the  groin ;  then  amputated  the  leg  at  the  knee,  and  noted  the 
distance  to  which  the  pulsating  jet  extended,  both  during  the  systole  and  diastole  of  the 
heart.  The  ligature  in  the  groin  was  then  tightened,  by  which,  of  course,  the  bleeding  was 
stopped  for  the  time  ;  but  it  recommenced  from  the  popliteal  artery  at  the  end  of  one 
minute,  and  at  the  end  of  five  minutes  the  jet  (which,  however,  no  longer  pulsated)  had 
attained  a  quarter  of  its  former  maximum,  even  though  the  quantity  of  blood  in  the  body 
was  less.  In  an  interesting  case  reported  by  Professor  Otto  "Weber  in  the  Deutsche  Klinik, 
1867,  p.  2S5,  he  extirpated  a  tumour  from  the  thigh.  The  femoral  artery  was  so  closely 
connected  to  the  tumour,  that  after  dissecting  it  as  it  went  into  the  tumour  above,  he  tied  a 
ligature  on  it.  He  did  not  divide  the  artery  then,  but  proceeded  to  dissect  the  vessels  at 
the  lower  part  of  the  tumour.  Having  exposed  them,  he  placed  a  single  ligature  round  both 
the  artery  and  vein,  without  tightening  it.  The  artery  was  noticed  to  pulsate  strongly,  and 
when  opened,  bled  almost  as  fiercely  as  if  it  had  never  been  tied.  The  ligature  was  tied,  and 
the  tumour  removed  with  more  than  two  inches  of  each  vessel.  The  precise  time  between 
tying  the  upper  end  of  the  ai'teryand  opening  the  lower  is  not  given,  but  could  not  have  been 
many  minutes.  The  patient  recovered  perfectly.  Jn  this  case,  as  Professor  Weber  remarks, 
the  collateral  circulation  had  been  doubtless  enlarged  by  the  pressure  of  the  tumour  on  the 
main  trunk. 
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the  process  of  repair  in  all  injuries  of  vessels  is  very  far  more  active  than  in  men,  so 
that  in  them  gangrene  never  follows  on  the  ligature  of  arteries.  No  sound  conclu- 
sions, therefore,  can  be  drawn  from  this  experience.  In  men,  however,  the  process 
seems  to  advance  sometimes  very  rapidly  in  the  upper  extremity,  where  the  natural 

„         n       „.  e     -r,  i    anastomoses  are  free.     Thus,  in  Anel's  celebrated  case, 

Fig.     8.  — Cure    of     Femoral  '  ' 

Aneurism  by  h>ature  of  the  x*  1S  ^ated  that  the  pulse  could  be  felt  at  the  wrist 
external  iliac.  (From  a  pre-  on  the  day  after  the  ligature  of  the  brachial.  In 
paration  in  St.  George's  Mayo's  case  of  ligature  of  the  subclavian,1  the  pulse 
S??SS\  Museum>  Ser.   ▼*■    was  felt  at  the  wrist  on  the  fifth  day,  but  disappeared 

afterwards ;  and  in  a  case  of  popliteal  aneurism  oper- 
ated on  by  Deschamps,  pulsation  was,  it  is  said,  felt 
in  the  sac  seven  hours  after  the  operation.2  On  the 
other  hand,  in  a  case  where  the  present  writer  had  oc- 
casion to  tie  the  axillary  artery  during  an  operation, 
the  patient  being  a  child,  no  pulse  was  perceptible  in 
the  radial  more  than  a  year  afterwards.  The  enlarge- 
ment of  the  collaterals  has  taken  place  to  some  extent 
before  the  operation  in  most,  if  not  all,  cases  of  aneur- 
ism, being  occasioned  by  the  obstacle  to  the  circulation 
caused  by  the  aneurismal  tumour.  The  readiness  of 
the  return  of  pulsation  will  depend  in  a  great  measure 
upon  the  agents  by  which  the  circulation  is  restored. 
Thus,  if  one  large  branch  join  the  artery  below  the  liga- 
ture, the  anastomosis  being  very  likely  effected  princi- 
pally by  a  single  arch  of  artery  joining  this  (as  in  Sir 
A.  Cooper's  case),  pulsation  will  be  restored  quickly  ; 
if  a  large  network  of  small  branches  carry  on  the  cir- 
culation, it  may  be  absent  for  an  indefinite  period. 
Whatever  the  period  may  be,  it  is  certain  that,  in  a 
few  days  at  the  latest,  either  gangrene  will  set  in,  or 
the  circulation  will  be  so  far  re-established  that  the 
blood  will  flow  through  the  artery,  entering  it  by  the 
branch  which  joins  it  below  the  ligature,  and  probably 
by  many  of  the  successive  branches.  Thus,  when  the 
ligature  has  been  applied  far  away  from  the  disease, 
the  blood  returns  into  the  vessel  above  the  aneurism ; 
and  so,  if  the  tumour  be  not  already  filled  with  clot, 
the  circulation  through  it  may  be  re-established.  This 
circulation  is  sometimes  sufficient  to  prevent  coagula- 
Thc  artery  is  seen  to  be  obliterated  for    tion  and  to  perpetuate  the  disease  ;  and  failures  from 

some  distance  at  the  seat  of  the  hga-  .  •.  -., 

ture :  a,  b  b  show  the  enlarged  col-    this  cause  are  occasionally,  but  rarely,  noted.     More 

laterals  on  either  side  of   the  liga-  i       _n       /•  cjt  •         ij_-         •  a?    •       >_    j_ 

tured  portion  The  artery  is  again  commonly,  the  force  of  the  circulation  is  sufficient  to 
SSS^'^tHSSS  ca«sea  SOTt  of  undulatory  movement  to  become  per- 
collaterals,  one  of  them  of  very  large    ceptible  in  the  contents  of  the  tumour  a  few  davs  after 

size,    probably   the   profunda.      The        ,        ,.  ,  .  .  " 

artery  is  seen  to  resume  almost  its    the  ligature ;  but  coagulation  is  advancing,  and  will 

natural  size  iust  below  the  aneurism.  .  ,,  .,  .  .  ,  .    ,  , 

rapidly  suppress  this  movement,  which  soon  ceases  to 
be  appreciable.  Now  in  these  successful  cases  the  anatomical  condition  of  parts 
may  be  twofold.     If  the  artery  and  aneurism  form  one  channel,  or  if  the  aneurism 


1  Med.  Chir,  Trans,  vol.  xvi.  p.  363. 

2  Wardrop  remarks  on  this  head  :  '  The  enlargement  of  the  anastomosing  vessels,  to  a 
certain  extent,  takes  place  almost  instantly  after  the  trunk  has  been  tied.  I  observed  this  in 
a  child  in  whom  I  had  secured  the  carotid  artery.  I  could  see  the  branches  of  the  temporal 
and  occipilnl  underneath  the  delicate  integument  enlarging,  and  thus  actively  acquiring  great 
additional  vigour  immediately  after  the  operation  '  {On  Aneurism,  p.  12).  As  to  the  time  at 
which  the  process  i*  completed,  the  following  is  extracted  from  Porta,  op.  cit.  p.  223  :  'It  is 
difficult  to.  deteiniine  the  time  of  the  restoration  of  the  collateral  circulation  after  the 
ligature,  inasmuch  as  it  varies  in  different  cases.  Sometimes,  after  two  or  three  months,  the 
anastomotic  circulation   is  so  full,  that  it  seems  at  the  height  of  its  development ;  while  in 
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stand  off  like  a  bud  from  the  artery,  the  canal  of  the  vessel  may  be  left  per- 
vious,1 and  the  circulation  will  be  carried  on  through  it.  But  in  the  great 
majority  of  aneurisms,  which  are  neither  fusiform  nor  pedunculated,  but  sessile, 
and  involving  more  or  less  of  the  circumference  of  the  vessel,  the  obliteration 
of  the  tumour  involves  that  of  the  affected  artery ;  and  now  another  arch  of  anas- 
tomosis will  often  be  required.  The  necessity  for  the  formation  of  this  lower  arch 
of  anastomosis  will  depend  on  the  distance  between  the  point  of  ligature  and  the 
aneurism,  and  on  the  number  of  branches  which  communicate  with  the  main  trunk 
between  them.  If  the  point  of  ligature  be  distant,  as  in  the  common  operation 
for  popliteal  aneurism,  or  if  many  branches  intervene,  the  artery  will  be  pervious 
between  the  ligature  and  the  tumour  (fig.  8),  and  therefore  two  sets  of  collaterals 
must  be  developed ;  one  to  carry  the  blood  round  the  seat  of  ligature,  the  other 
round  the  aneurism.2  If  the  point  of  ligature  be  near  the  aneurism,  as  is  often  the 
case  in  the  external  iliac  artery,  or  if  there  be  no  branches,  as  in  the  common 
carotid,  only  one  arch  of  anastomosis  will  be  formed. 

The  immediate  effect  of  a  ligature  applied  to  a  main  trunk  is  of  course  to  suspend 
for  the  time  the  supply  of  blood  and  the  vis  a  tergo  of  the  heart.  Hence  congestion 
of  the  blood  in  the  extremity,  and  hence  temporary  rise  of  temperature.3  Another 
immediate  and  necessary  effect  of  the  ligature  is  the  temporary  loss  of  power  in  the 
parts  supplied  by  the  obliterated  artery.  This  phenomenon  is  not  so  often  observed 
in  men,  since  the  conditions  of  their  treatment  prevent  any  attempt  at  movement  of 
the  limb  operated  on  :  4  hence  a  tingling  and  numbness  is  generally  all  that  is  com- 
plained of;  but  it  can  easily  be  verified  on  animals.  Thus,  after  ligature  of  the 
abdominal  aorta  in  a  dog,  the  animal  will  he  noticed  to  drag  his  hind  legs  just  as  if 
he  had  received  a  severe  injury  to  the  spine.  Sometimes  in  men,  although  the 
immediate  paralysis  may  pass  unobserved,  its  effects  will  persist,  and  a  partial  loss 
of  motion  in  the  limb  will  be  permanent.  Still  more  often  the  nutrition  of  the  part 
is  impaired,  so  that  the  member  is  thinner,  colder,  and  weaker  than  the  other. 
Gangrene,  from  accidental  exposure  to  cold,  may  occur  long  afterwards  in  the  toes  in 
cases  where  the  femoral  artery  has  been  tied,  even  when  no  symptom  of  gangrene  has 
followed  immediately  on  the  operation.  These  unfavourable  consequences  should  not 
be  lost  sight  of  in  determining  the   question  of  ligature  or  compression.     They 

other  cases,  six  or  eight  months  afterwards  (always  compared  with  the  healthy  limb)  it  may 
be  said  to  be  hardly  matured.  From  my  observations,  I  am  led  to  believe  that  the  collateral 
circulation  is  developed  in  a  limb  operated  on  in  the  space  of  a  few  mouths,  and  generally 
before  the  end  of  the  first  year  ;  because,  on  analysing  specimens  at  remoter  epochs,  after  12, 
18,  24,  36  months,  it  is  not  found  that  the  anastomotic  system  has  progressed  farther.  This 
system  is  fully  constituted  at  that  time  when  it  has  attained  the  aim  of  its  development,  and 
has  brought  up  the  circulation  to  the  measure  of  the  requirements  of  the  limb,  and  so  is 
brought  to  a  standstill.' 

1  The  latter  disposition  of  parts  existed  in  a  case  where  Sir  A.  Cooper  tied  the  external 
iliac.  See  the  account  of  the  dissection  in  Guy's  Hospital  Reports,  vol.  i.  I  have  not  met  with 
a  case  of  the  former  disposition  after  ligature  ;  but  it  may  be  seen  after  spontaneous  cure  in 
Hodgson's  case,  quoted  on  p.  40  ;  and  after  the  cure  by  pressure  in  a  preparation  St.  George's 
Hospital  Museum,  figured  on  p.  68.  In  the  first  case  of  ligature  of  the  internal  iliac,  by 
Dr.  Stevens,  the  pelvis  was  brought  over  to  this  country  for  dissection,  the  patient  having 
survived  the  operation  ten  years.  The  account  (by  Prof.  Owen)  of  the  dissection  may  be 
found  in  Med.-Chir.  Trans,  vol.  xvi.,  and  there  it  is  noticed  that  the  aneurism  (which  was  of 
the  tubular  kind)  had  in  the  centre  a  cavity  containing  only  loose  coagula  ;  but  no  circula- 
tion had  gone  on  through  it. 

2  For  a  collection  of  several  cases  in  which  the  femoral  artery  was  found  pervious 
between  the  ligature  and  the  aneurism,  see  Wishart's  Scarpa,  pp.  263-4. 

3  See  Dr.  J.  R.  Wood's  case,  in  '  Report  of  Surgical  Practice  of  Belle  Vue  Hospital,' 
N.  Y.  Journ.  of  Med.  1858,  p.  239 ;  and  Sir  W.  Lawrence's,  in  Med.-Chir.  Trans,  vol.  vi. 
p.  206.  It  will  be  retuai'ked  in  the  latter  case,  one  of  ligature  of  the  external  iliac,  that 
though  the  ham  on  the  affected  side  was  warmer  than  on  the  sound  side,  the  foot  was 
always  colder.  It  is  interesting  to  observe  that  in  experiments  on  animals  this  rise  of  tem- 
perature does  not  take  place,  the  activity  of  the  collateral  circulation  preventing  even 
temporary  congestion  (see  Broca,  p.  507). 

4  But  sometimes  slight  and  transient  paralysis  of  motion  or  sensation  is  observed  (see 
Mr.  Chamberlaine's  case  of  ligature  of  the  axillary  artery, M> ed.- Chi?'.  Trans,  vol.  vi.  p.  131). 
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depend  in  all  probability  on  a  defective  development,  eitber  in  size  or  number,  of  the 
collaterals,  by  which  the  nutrition  of  the  parts  is  diminished,  the  conducting 
property  of  the  nerves  probably  suspended,  and  the  irritability  of  the  muscles 
impaired.  Mr.  Liston  thought  that  the  excessive  development  of  anastomosing 
branches  running  in  the  substance  of  nerves,  such  as  the  comes  nervi  ischiatici, 
might  produce  paralysis,  and  Porta  in  his  description  of  the  case  from  which  ' 
figs.  6  and  7  were  taken  says,  '  The  great  sciatic  nerve,  resting  as  it  did  with  its 
two  popliteal  diseases  on  the  convexity  of  the  aneurism,  must  necessarily  have 
been  pressed  upon,  and  it  was  to  this  position  of  the  nerve,  as  well  as  to  the  great 
enlargement  of  the  arteries  running  in  its  substance,  that  the  habitual  want  of 
nervous  power  and  the  alternate  pain  and  numbness  must  be  attributed,  which 
troubled  the  patient  for  years.'  l 

Causes  of  death  after  ligature} — The  chief  dangers  following  the  operation  are 
from  gangrene  and  secondary  haemorrhage,  excluding  the  complications  to  which  all 
operations  are  exposed,  and  the  special  dangers  which  result  in  tying  individual 
arteries  from  their  anatomical  relations,  and  which  will  be  discussed  in  speaking  of 
the  special  operations.  Gangrene  is  perhaps  a  more  frequent  cause  of  death  than 
haemorrhage  after  ligature  of  arteries  in  the  lower  extremity.3  In  the  upper 
extremity,  the  anastomoses  are  so  frequent,  that  the  parts  are  nearly  in  the  same 
conditions  as  in  the  lower  animals,  in  whom  gangrene  is,  as  we  have  seen,  unknown. 
The  causes  of  gangrene  are,  a  deficiency  in  number  or  in  extensibility  of  the  col- 
lateral branches,  or  a  want  of  due  care  in  maintaining  the  temperature  of  the  part 
after  the  operation,  constricting  the  limb  with  bandages,  or,  finally,  some  injury  done 
to  the  principal  vein  of  the  limb  during  the  operation.4  Little  can  be  done  to 
obviate  the  first  cause  of  failure.  It  may  be  suspected,  in  persons  of  weak  circulation 
and  exhausted  by  old  age  or  excess,  that  in  the  former  case  their  arteries  may 
possibly  not  anastomose  very  freely,  while  the  latter  class  are  nearly  sure  to  labour 
under  an  atheromatous  condition  of  the  vessels.  Hence  both  are  bad  subjects  for 
the  ligature  of  an  important  artery  ;  but  as  these  operations  are  now  never  performed 
unless  under  circumstances  of  urgency,  in  which  all  risks  must  be  run,  a  knowledge 
of  the  state  of  the  arteries,  even  if  it  could  be  certainly  attained,  would,  after  all, 
only  affect  pi'ognosis.  Much  may,  however,  be  done  to  prevent  gangrene  by  main- 
taining the  temperature  of  the  part.     It  would  seem  at  first  sight  inconsistent  to 

1  Porta,  op.  tit.  p.  381. 

2  In  the  last  edition  of  this  work  reference  was  made  hei'e  to  the  statistics  of  operations 
on  large  arteries  as  given  by  Norris,  Stephen  Smith,  and  others.  These,  however,  I  am  glad 
to  say,  no  longer  give  a  fair  idea  of  the  results  of  the  ligature.  Since  the  improved  methods 
of  tying  arteries  and  dressing  wounds,  the  results  have  improved  very  considerably  ;  but  I 
do  not  think  we  are  yet  in  a  condition  to  give  any  useful  statistics.  The  reader  is  referred 
to  the  sections  on  ligature  of  each  individual  vessel,  for  all  that  seems  necessary  on  this 
subject. 

3  Of  fifty  fatal  cases  of  ligature  of  the  femoral  artery  in  Norris's  table  ( Contributions  to 
Practical  Surgery,  p.  285),  twenty-three  are  stated  to  have  died  of  gangrene  and  only  eight 
of  haemorrhage. 

4  That  gangrene  is  often  due  to  injury  of  the  vein  is  an  opinion  which  Mr.  Syme  has 
strongly  insisted  on  (Principles  of  Surgery,  1856,  p.  99).  He  even  appears  to  go  so  far  as  to 
allege  this  as  the  only  cause  of  gangrene,  discrediting  the  received  opinion  (which  has  just 
been  stated  above)  entirely.  But  that  gangrene  may  occur  when  no  injury  has  been  done 
to  the  vein  is  proved  by  numerous  facts.  Amongst  others,  a  preparation  exists  in  the 
Museum  of  St.  George's  Hospital,  with  a  record  of  a  careful  dissection  by  the  late  Mr.  Gray, 
in  which  tire  vein  was  clearly  proved  to  be  perfectly  healthy  and  uninjured,  yet  the  patient  died 
of  Liangr^ne.  The  vein  has  also  been  known  to  be  included  in  many  operations  on  the  femoral 
artery  without  any  symptom  of  gangrene.  John  Hunter  at  first  purposely  tied  up  the  vein,  and 
lloux  ha>  confessed  to  having  done  so  accidentally.  Langenbeck  (Archiv.fiir  kl.  Chir.  vol.i. 
pt.  1)  and  Gibson  (Am.  Journ.  of  M<>d.  Sc.  vol.  xiii.  p.  305)  have  both  tied  the  internal 
jugular  vein  and  carotid  artery  in  extirpating  tumours,  Cooper  of  San  Francisco  (New  York 
Journ.  of  Med.  1857,  vol.  iii.  ser.  iii.  p.  410)  the  external  iliac  vein  and  artery  in  a  case  of 
aneurism,  with  good  results,  and  other  cases  might  be  quoted  to  the  same  effect.  The  partial 
ligature  of  the  vein,  in  which  the  thread  is  left  like  a  seton  in  the  cavity  of  the  vessel,  is 
mnch  more  likely  to  be  followed  by  fatal  effects.  Mr.  Carmichael  and  others  have  spoken  of 
the  occurrence  of  phlebitis  and  obliteration  of  the  vein,  sometimes  followed  by  gangrene,  as  a 
consequence  of  injury  to  the  vein  (see  Broca,  p.  149). 
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talk  of  the  necessity  of  keeping  up  the  temperature  in  an  extremity  in  which,  as  we 
have  seen,  it  has  already  risen  above  the  standard  of  health.  But  this  contradiction 
is  only  apparent.  The  temperature  of  the  toes  rises  after  ligature  of  the  femoral 
artery,  not  from  increased  power  in  the  part,  or  increased  vital  activity,  in  which 
case  it  would  clearly  be  wrong  to  add  fuel  to  the  fire,  but  from  diminution  of  the  vis 
a  tergo  of  the  heart,  and  consequent  stagnation  of  the  blood  in  the  extreme  vessels. 
Expose  the  part  to  cold — the  tissues  will  contract  upon  and  unload  the  vessels,  which 
will  themselves  also  be  constricted  by  the  cold — and  the  part  will  not  only  be 
deprived  of  blood,  but  a  powerful  obstacle  will  be  offered  to  the  weakened  circulation 
by  the  rigid  and  contracted  state  of  the  vessels  and  the  parts  which  support  them  ; 
an  obstacle  which  most  probably  will  be  found  insurmountable.  Hence  the  im- 
portance of  maintaining  the  limb  as  near  the  natural  temperature  of  the  body  as 
possible.  It  should  not  be  much  warmer,  since  parts  in  which  the  circulation  is 
imperfect  are  as  little  able  to  resist  heat  as  cold  :  thus  gangrene  has  followed  the 
application  of  hot  salt  or  sand-bags  to  the  limb.  The  best  application  is  carded 
wool,  which  merely  "retains  the  natural  warmth,  and  has  the  additional  merit  of 
retaining  it  without  requiring  renewal,  while  it  allows  the  occasional  inspection  of 
the  limb  if  required.  It  is  advisable,  however,  to  make  such  inspection  only  rarely, 
since  it  cannot  be  done  without  some  change  of  temperature,  which,  if  often  repeated, 
might  have  a  prejudicial  effect.  The  wool  should  be  used  in  large  quantity,  so  as  to 
form  a  thick  layer  around  the  whole  limb,  nearly  as  high  as  the  seat  of  operation, 
and  secured  by  a  bandage  loosely  twisted  round.  It  will  be  understood  that  the 
limb  should  be  kept  in  such  a  position  as  to  facilitate  the  return  of  blood.1 

The  patient's  diet  and  regimen  should  not  be  too  rigid.  This  will  of  course  be 
regulated  by  his  previous  habits ;  and  the  same  may  be  said  of  the  exhibition  of 
opium.  In  persons  of  dissipated  lives  and  nervous  temperaments,  stimulants  and 
moderate  quantities  of  opium  must  be  allowed ;  while  robust  persons,  with  equable 
and  tolerably  strong  pulse  (who,  however,  are  rarely  the  subjects  of  aneurism),  will 
do  better  on  a  nourishing  but  unstimulating  diet. 

Gangrene,  the  result  of  deficient  circulation,  generally  occurs  from  the  second  to 
the  fourth  day ;  but  in  some  cases  the  limb  does  not  begin  to  mortify  till  some  weeks 
after  the  operation.  In  such  cases  of  the  latter  kind  as  I  have  had  the  opportunity 
of  obseiwing,  this  has  been  due  to  inflammation  of  the  sac  and  the  parts  around  ; 
leading  to  thrombosis  of  the  neighbouring  vein.  When  gangrene  is  unmistakably 
present,  the  case  becomes  grave  ;  but  the  prognosis  is  not  hopeless.2  All  depends  on 
the  rapidity  with  which  the  mortification  advances.  If,  as  is  sometimes  the  case,  it 
shows  itself,  not  merely  in  the  ends  of  the  toes,  but  simultaneously  on  the  dorsum  of 
the  foot,  and  advances  with  rapidity,  no  time  should  be  lost  in  amputating,  and  the 
limb  should  be  removed  as  near  the  seat  of  ligature  as  may  be  found  convenient.  It 
is  not  absolutely  necessary  to  operate  at,  or  above,  the  place  where  the  artery  has 
been  tied.  It  seems  to  me  best  to  wait  until  the  gangrene  is  perfectly  limited,  and 
the  patient  has  recovered,  or  is  recovering,  from  the  feverish  condition  which  usually 
accompanies  the  onset  of  mortification,  and  then  to  amputate  as  near  the  ligature  as 
possible. 

When  the  gangrene,  on  the  contrary,  appears  only  in  a  limited  space,  and  extends 
slowly  in  the  continuity  of  the  limb,  hope  may  rationally  be  entertained  of  preserving 
the  member.  The  case  must  be  treated  like  any  other  case  of  gangrene,  by  local 
warmth,  local  and  general  stimulants,  and  opium,  with  due  regard  to  the  patient's 
constitution,  nervous  temperament,  and  general  symptoms.  Suppuration  and 
sloughing  of  the  sac  is  a  kind  of  gangrene,  and  is  one  of  the  chief  causes  of  death 
after  ligature.  It  sometimes  gives  rise  to  haemorrhage;  but  more  frequently  i 
poisons  the  blood,  and  leads  to  death  either  by  pyaemia,  or  by  that  systemic  infection 
of  which  pyaemia  is  the  local  manifestation. 

1  Mr.  Guthrie's  favourite  method  for  obviating  gangrene  was  to  have  the  limb  constantly 
chafed  by  the  attendants. 

2  Of  forty-nine  cases  of  gangrene  after  ligature,  fourteen  recovered  ;  ten  of  these  without 
and  only  four  after,  amputation  (Porta,  op.  cit.  p.  394). 
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The  other  cause  of  death,  that  from  secondary  haemorrhage,  has  been  already  treated 
of  in  the  essay  on  Injuries  of  the  Vessels,  vol.  i.  pp.  362,  370. '  It  is  more 
common  in  the  upper  extremity,  where  the  heart  is  near,  the  circulation  powerful, 
and  the  processes  more  rapid  than  in  the  lower.  It  is  also  more  to  be  apprehended 
after  ligature  for  aneurism,  when  the  artery  is  more  likely  to  be  diseased  at  the  point 
operated  on,  than  for  wound,  when  it  will,  in  all  probability,  be  healthy. 

Besides  these  causes  of  death  after  ligature,  the  operation  sometimes  fails  to  cure 
the  aneurism,  though  the  patient  survives.  This,  indeed,  is  rare ;  but  it  seems  to 
occur  in  two  ways.  Either  the  pulsation  never  disappears  in  the  tumour,  and  the 
latter,  perhaps  after  a  temporary  check,  continues  growing  in  size,  and  will  ultimately 
burst;  or  the  aneurism  diminishes,  becomes  solid,  and  undergoes  a  process  of  apparent 
cure,  but  then,  after  a  longer  or  shorter  period  of  quiescence,  the  pulsation  reappears, 
sometimes  with  a  sudden  increase  in  size,  and  the  disease  is  said  to  recur. 

When  the  ligature  fails  to  abolish  the  pulsation,  this  depends  again  on  one  of 
two  causes.  The  artery  may  have  connected  with  it  a  '  vas  aberrans,'  by  which  the 
blood  is  brought  directly  clown  into  the  tumour.  Such  was  the  state  of  parts  in  Sir 
C.  Bell's  case  of  ligature  of  the  femoral  artery.2  This  condition  of  the  vessels,  how- 
ever, will  not  escape  the  attention  of  a  careful  and  well-instructed  operator ;  and  the 
fact  that  tightening  the  ligature  has  not  its  usual  effect  on  the  pulsation  of  the 
aneurism,  will  show  that  the  latter  must  either  be  seated  on  some  other  vessel,  or,  at 
any  rate,  must  communicate  as  freely  with  another  vessel  as  with  the  one  tied. 
Accordingly  this  other  vessel  must  be  sought  for  by  careful  dissection ;  and  until  it 
is  found  the  original  ligature  is  not  to  be  tightened.  If  there  be  a  vas  aberrans,  the 
other  vessel  will  be  at  no  great  distance,  and  should  be  tied  at  once.  When  this  has 
been  done,  if  pulsation  is  quite  abolished  in  the  aneurism,  it  will  perhaps  be  unneces- 
sary to  tie  the  vessel  first  exposed  :  but  it  will  be  more  prudent  to  leave  the  ligature 
(which  has  been  already  passed)  under  it,  to  be  tied  on  the  first  symptom  of  returning 
pulsation  in  the  tumour.  These  anatomical  anomalies  are  so  rare  as  to  be  merely 
surgical  curiosities ;  still  they  should  be  borne  in  mind.  It  more  frequently  occurs 
that  the  circulation  through  the  aneurism,  temporarily  abolished  by  the  ligature, 
returns  in  a  few  hours  or  days,  and  continues  to  increase  till  it  reaches  its  previous 
force,  and  the  disease  runs  its  course  apparently  unaffected  by  the  operation.3  This 
accident  must  be  due  to  the  preternatural  activity  of  the  collateral  circulation  ;  and 
it  is  one  which  it  is  difficult  to  meet  with  appropriate  treatment.  In  the  first  place, 
it  seems  reasonable  that  nothing  should  be  done  until  the  limb  appears  beyond  the 
risk  of  gangrene,  and  until  the  pulsation  is  plainly  permanent ;  and  this  cannot  be 
said  to  be  the  case  until  the  tumour  has  been  pulsating  very  distinctly  for  some 
months,  and  the  pulsation  shows  no  tendency  to  abate.  It  should  always  be  borne 
in  mind  that  a  slight  undulatory  pulsation  in  an  aneurism  on  the  second  or  third  day 
after  ligature  is  a  very  usual  phenomenon,  and  so  far  from  being  of  evil  augury,  is 
considered  by  many  authors  to  be  a  favourable  sign,  rendering  it  more  probable  that 
laminated  clot  will  form.     It  is  assumed  that,  previous  to  the  original  operation, 

1  See  also  the  sections  on  ligature  of  individual  arteries. 

2  London  Medical  and  Physical  Journal,  vol.  lvi.  p.  134. 

3  The  temporary  return  of  pulsation  is  not  so  uncommon.  Porta  remarks  on  this  head  : 
'Out  of  448  cases  of  aneurism  and  aneurismal  varix  cured  by  the  Hunterian  operation, 
there  was  in  twenty-Jive  cases  a  relapse  ;  that  is  to  say,  a  manifest  reappearance  of  pulsation 
in  the  tumour  ;  hut  the  pulsation  was  temporary,  lasting-  from  a  few  weeks  to  some  months, 
and  then  disappearing.  The  case,  however,  above  related  of  Miloni  (the  case  from  which  figs. 
6  and  7  were  taken),  and  the  two  published  cases  under  the  care  of  Cooper  and  Roux,  show 
that  even  in  the  thigh  the  anastomosis  may  enlarge  to  sucli  a  point  as  to  annul  the  action  of 
the  ligature.  Such  cases  are  fortunately  most  rare.  Relapse  would  occur  much  more  frequently 
in  the  neck  and  elbow,  where  the  anastomoses  are  naturally  so  ample  and  direct,  were  it  not 
that  tlm  aneurism,  however  small,  already  contains  some  clot;  and  the  blood,  directly  on  the 
application  of  the  ligature,  being  reduced  for  some  days  to  the  minimum  of  movement  in 
the  trunk  operated  on,  (-eases  during  that  time  to  i'eed  the  tumour  and  the  aneurismal  artery,  so 
allowing  the  obliteration  of  both  by  fresh  clot'  (op.  ait.  p.  885).  The  three  cases  referred  to 
will  be  found  in  Porta,  p.  378  ;  Brit,  and  For.  Med.  Rev.  vol.  vi.  p.  67  ;  Bolletino  di  Bo/oyna, 
an.  xiii.  series  2,  vol.  xi.  p.  185. 
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compression  of  the  artery  above  the  tumour  has  either  been  tried  and  failed,  or  was 
contra-indicated.  Hence  it  will  be  probably  useless  to  recur  to  that  method. 
Direct  pressure  (as  by  Esmarch's  bandage),  or  genuflexion  or  forcible  flexion  of  the 
elbow,  if  the  aneurism  be  in  the  forearm,  with  appropriate  bandaging  of  the  limb, 
will  of  course  be  tried.  When  these  measures  fail,  two  courses  are  open — either  to 
tie  the  artery  lower  down,  between  the  ligature  and  the  aneurism,  or  to  perform  the 
old  operation  of  opening  the  sac  and  tying  the  artery  as  it  enters  and  leaves  it.  As 
a  general  rule,  the  former  method  will  be  preferable  in  the  lower  extremity,  the  latter 
in  the  upper.  Or  if  the  surgeon  has  sufficient  confidence  in  such  measures,  he  may 
resort  to  galvano-puncture,  or  to  the  injection  of  perchloride  of  iron  (see  the  sections 
which  treat  of  these  methods  of  curing  aneurism).  The  ligature  of  the  main  trunk 
above  the  original  seat  of  operation  has  been  tried,  but  it  appears  to  be  contra- 
indicated  both  by  theory  and  practice.1 

The  recurrence  of  aneurism  is,  however,  usually  observed  at  a  later  period,  after 
the  persistence  of  the^ apparent  cure  for  weeks  or  months.  This  was  the  case  with  a 
patient  of  Mr.  Spence,  of  Edinburgh,  in  whom  the  aneurism  was  afterwards  cured 
by  genuflexion.  The  case  will  be  found  quoted  on  a  subsequent  page.  It  does  not 
appear  that  the  cure  was  ever  a  sound  one  after  the  ligature  ;  and  the  pulsation  in 
the  aneurism  was  never  abolished,  though  on  the  patient's  first  discharge  it  had  been 
reduced  to  a  line  which  was  thought  not  to  be  more  extensive  than  that  of  the 
popliteal  on  the  other  side.  Cases  such  as  this  fail  from  the  faulty  formation  of  the 
clot.  The  sac  is  filled,  not  with  laminated  coagulum,  but  in  part,  at  least,  with 
mere  soft  clots ;  and  these  clots  in  the  course  of  time  soften  and  yield  to  the  force  of 
the  circulation,  or  pass  into  its  current.  When  this  is  the  case,  the  affair  becomes 
even  more  grave  than  when  the  disease  recurs  from  the  causes  mentioned  in  the  last 
paragraph,  since  the  too  rapid  development  of  the  collaterals  is,  after  all,  rather  a 
phenomenon  of  over- vitality  than  otherwise ;  while,  on  the  contrary,  this  indisposition 
of  the  blood  to  form  laminated  coagula  under  the  usual  conditions  appears  to  testify 
to  some  profound  alteration  in  the  vital  fluid  itself.  The  prognosis,  therefore,  will 
be  worse  than  in  the  latter  case ;  but  the  treatment  must  be  the  same,  since  no  more 
radical  measures  are  at  hand  except  amputation  ;  and  to  this  no  judicious  surgeon 
will  have  recourse  until  he  is  clearly  certain  that  no  other  course  is  open.  When, 
however,  the  ligature  has  certainly  failed,  and  the  case  seems  otherwise  hopeless,  no 
good  can  be  expected  from  delaying  amputation. 

Such  are  the  causes  of  failure,  and  the  methods,  at  the  best  very  uncertain  of 
success,  by  which  they  may  be  met.  But  in  the  great  majority  of  cases  in  which 
the  patient  survives  the  operation,  matters  progress  quite  otherwise.  The  wound 
heals  and  the  part  of  the  artery  which  has  been  occupied  by  clot  degenerates  into  a 
fibrous  cord.  The  tumour,  at  the  same  time,  consolidates  more  or  less  rapidly  ;  the 
undulating  movement,  which  was  perceptible  in  it  at  first,  disappearing  as  the 
deposition  of  laminated  coagulum  advances,  until  at  length  the  whole  is  consolidated, 
and  then  begins  to  shrink.  Finally,  as  after  the  spontaneous  cure,  a  small  hard 
tumour  remains,  like  a  walnut,  which,  if  cut  into,  displays  a  structure  something 
like  that  of  an  onion.  With  the  exception  of  the  obliteration  of  the  artery  at  these 
two  points  (for  the  persistence  of  circulation  through  or  past  the  aneurism  is  rare), 
and  the  consequent  development  of  collatei'als,  everything  in  the  limb  is  natural. 
In  other  cases,  the  weakness  and  the  faults  of  nutrition,  which  always  attend  at 
first  upon  the  ligature  of  the  main  trunk  of  a  limb,  persist,  and  occasion  atrophy  of 
the  muscles,  fatty  degeneration,  &q. 

Having  discussed  the  mode  of  action  and  effects  of  a  ligature  applied  to  the 
main  artery  of  a  limb  above  the  sac  of  an  aneurism,  as  Hunter  directed,  it  is 
perhaps  necessary  for  me  to  express  an  opinion  as  to  the  cases  in  which  this  is  in- 
dicated.    The  best  formulae,  I  think,  would  be  as  follows  : 

1  As  to  the  three  cases  mentioned  in  the  previous  note : — in  Sir  Astley  Cooper's  case  the 
artery  was  tieH  close  above  the  6ac  successfully:  in  Porta 's  cause  the  external  iliac  was  tied, 
hut  the  patient  died  of  the  operation  :  in  Roux's  case  no  treatment  seems  to  have  been 
adopted. 
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1.  It  is  indicated  whenever  the  aneurism  (which  must  always  be  supposed  to  be 
in  an  active  condition,  and  advancing,  or  threatening  to  advance)  is  situated  upon  an 
artery  inaccessible  to  pressure,  but  which  will  allow  a  ligature  to  be  put  round  it 
without  excessive  danger,  and  with  a  sufficient  space  between  the  part  tied  and  the 
tumour.  Of  these  conditions  the  iliac  and  carotid  arteries  furnish  the  best  examples. 
I  do  not  mean  that  the  iliac  and  carotid  arteries  cannot  be  compressed  :  but  the 
patient  very  often  cannot  bear  their  compression. 

2.  When,  in  an  aneurism  differently  situated,  the  patient,  from  nervous  irritability, 
drunkenness,  or  any  other  cause,  is  intolerant  of  more  gradual  methods,  such  as 
pressure,  genuflexion,  &C.1 

3.  When  these  methods  have  been  tried  and  failed. 

4.  When  an  aneurism  has  burst  into  one  of  the  internal  cavities  of  the  body, 
e.g.  a  popliteal  aneurism  into  the  knee-joint. 

For  a  very  interesting-  example  of  cure  by  ligature  of  the  femoral,  even  after  this 
formidable  complication,  the  reader  is  referred  to  a  case  which  occurred  at  the  Middlesex 
Hospital,  under  the  care  of  Mr.  Moore,  and  which  will  he  found  reported  in  the  '  British 
Medical  Journal/  1859,  p.  489. 

5.  When  the  rupture  has  taken  place  subcutaneously,  amputation  or  the  ligature 
is  generally  indicated ;  still,  in  some  of  the  less  grave  cases,  it  may  be  possible  to 
obtain  a  cure  by  compression,  but  the  attempt  should  not' be  too  long  persisted  in  ; 
while,  if  the  symptoms  are  urgent,  or  if  gangrene  have  commenced,  amputation  is 
the  only  resource.2 

Internal  aneurism  does  not  absolutely  contra-indicate  the  operation,  although 
it  is  a  most  powerful  motive  for  avoiding  it,  unless  it  is  believed  necessary  for 
the  immediate  preservation  of  life.  Dr.  Crisp  (op.  cit.  p.  189)  says  that  several 
cases  are  recorded  where  persons  with  aneurism  of  the  thoracic  aorta  have  survived 
the  operation.  But,  in  one  celebrated  case,  the  patient  died  on  the  table  from 
rupture  of  an  internal  aneurism,  just  as  the  operation  was  being  begun.  This 
accident  would  now  probably  have  been  avoided  by  the  quietness  and  absence  of 
agitation  produced  by  anaesthesia. 

C ontra-indications  to  the  Hunterian  ligature. — The  late  Mr.  Aston  Key  has 
declared  that,  in  his  opinion,  '  the  only  circumstance  that  ought  to  deter  a  surgeon 
from  putting  a  ligature  around  any  artery  in  the  human  body  (not  excepting  the 
aorta)  is,  the  uniform  cessation  of  circulation  in  the  parts  below  the  ligature.'  3  But, 
if  we  regard  the  preservation  of  the  patient's  life  as  the  ultimate  end  of  all  opera- 
tions, we  must  surely  allow  that  any  proceeding  which  is  uniformly  followed  by 
death  is  unjustifiable,  by  whatever  cause  or  causes  death  may  have  been  produced; 
and,  still  more  clearly  sO,  if  the  disease  for  which  the  operation  has  been  undertaken 
has  been  known  to  be  cured  by  other  means.  To  both  these  objections  the  operations 
for  securing  the  aorta  and  innominate  artery  are  fairly  liable.  On  the  first  head,  it 
may  indeed  be  urged  that  the  number  of  cases  of  ligature  is  as  yet  insufficient  to  allow 

1  Such  intolerance  must  not,  however,  be  too  hastily  admitted.  Almost  every  person  of 
ordinary  good  sense,  and  even  of  less  than  ordinary  resolution,  may  he  educated,  by  the 
gradual  and  transient  use  of  digital  pressure  first,  and  the  pressure  of  instruments  afterwards, 
to  hear  the  amount  and  duration  of  compression  which  is  requisite. 

2  The  subject  of  rupture  of  aneurism  has  been  referred  to  above  (p.  31).  A  paper  by 
Samuel  Cooper,  in  Med.-CIiir.  Trans,  vol.  xvi.,  will  repay  perusal.  He  points  out  that 
the  pain  is  not  always  severe,  that  the  shape  of  the  tumour  may  he  hot  much  altered,  and 
that,  beyond  a  little  purple  discoloration,  no  trace  ot  eechymosis  may  he  noticed.  In  these 
cases  he  is  inclined  to  lay  great  stress  upon  the  persistence  of  bruit,  combined  with  the 
absence  or  gradual  disappearance  of  pulsation,  and  a  sudden  fall  in  the  temperature  of  the 
limb.  Mr.  Poland's  paper,  in  Guy's  Hospital  Reports,  3rd  series,  vol.  vi.,  contains  notes  of 
42  cases  in  which  the  sac  of  a  popliteal  aneurism  burst,  and  of  the  result  of  the  treatment. 
In  2  no  treatment  was  adopted  ;  in  1  of  these  the  tumour  burst  externally,  hut  the  patient 
survived  the  bleeding  and  recovered.  In  24  compression  Was  used;  which  succeeded  in  2 
Cases.  In  10  the  femoral  artery  was  tied:  10  recovered  without,  and  2  after,  amputation; 
4  died — 3  of  gangrene,  1  after  amputation  on  account  of  suppuration  of  the  sac. 

3  Med.-CIiir.  Trans,  vol.  xiii.  p.  8. 
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of  our  asserting  that  these  operations  are  uniformly  fatal.  This  is  a  point  which  must 
be  left  to  the  judgment  of  those  who  may  be  called  upon  to  decide  on  the  treatment  of  a 
case  of  this  nature  ;  but  on  the  second  head  there  is  no  doubt.  Aneurisms  at  the 
root  of  the  neck  and  in  the  belly  have  often  yielded  to  medical  treatment  or  under- 
gone spontaneous  cure,  while  they  have  as  yet  never  been  cured  by  operation,  except  in 
one  instance  of  traumatic  aneurism,  for  which  the  innominate  was  tied.  So  that,  if 
ligature  be  used  at  all  in  these  aneurisms,  it  should  only  be  as  a  last  resort,  when 
they  have  burst  or  are  on  the  point  of  bursting,  or  when  they  are  increasing  under 
the  best  medical  treatment  which  can  be  procured.1  Again,  the  ligature  should 
never  be  applied  .to  any  artery  which  is  so  situated  as  to  admit  of  compression,  unless 
that  treatment  has  been  tried  and  failed,  or  is  contra-indicated  by  some  peculiarity 
in  the  case.  Nor  should  the  ligature  be  used  in  cases  of  recent  traumatic  aneurism, 
particularly  when  caused  by  fracture,  without  a  previous  trial  of  the  resources  of 
nature  aided  by  such  means  as  rest,  position,  careful  bandaging,  and  pressure  direct 
and  indirect.  Such  cases,  as  we  shall  see,  are  peculiarly  likely  to  undergo  sponta- 
neous cure.  ISTor  should  the  ligature  be  used  if  the  heart  or  a  great  part  of  the 
arterial  system  is  diseased.  In  such  case  digital  compression  is  the  most  appropriate 
and  safest  treatment. 

Acupressure  and  Temporary  Ligature. 

This  seems  the  most  appropriate  place  to  notice  the  proposals  which  have  been 
made  to  treat  aneurism  by  the  temporary  application  of  compression  to  the  trunk  of 
the  vessel  affected.  These  proposals,  it  is  true,  have  not  hitherto  come  to  much  ;  but 
since  Sir  J.  Simpson's  suggestion  of  acupressure  in  surgical  operations,  the  trunk- 
artery  has  been  compressed  in  this  way  with  success  in  a  few  cases  of  aneurism,  and 
this  has  led  to  a  revival  in  other  forms  of  the  temporary  ligature,  which  proved  un- 
successful in  the  hands  of  Scarpa,  Clive,  Sir  P.  Crampton,  and  the  other  surgeons 
mentioned  by  Mr.  South  (Trans,  of  Chelius'  System  of  Surgery,  vol.  ii.  pp.  218,  222). 

A  successful  instance  of  the  application  of  acupressure  to  the  cure  of  a  small  traumatic 
aneurism  in  the  ham  (probably  formed  on  one  of  the  sural  arteries)  is  referred  to  by 
Mr.  H.  Lee  in  the  '  St.  George's  Hospital  Reports,'  vol.  iii.  p.  33.  Dr.  Ckeevers  has  recorded 
in  the  '  Boston  Med.  Jour.'  Oct.  17,  1837,  a  case  in  which  he  applied  acupressure  successfully 
to  the  femoral  artery  in  popliteal  aneurism ;  hut  the  case  was  not  cured  in  any  shorter  time 
than  it  would  have  been  by  ligature,  and  the  patient  seems  to  have  run  just  as  much  risk — 
the  artery  having  been  freely  exposed,  and  apparently  somewhat  roughly  handled. 

Prof.  Porter  treated  a  case  of"  subclavian  aneurism  unsuccessfully  by  acupressure  of  the 
axillary  on  the  distal  side  of  the  tumour.  The  man  died  not  very  long  afterwards,  and  the 
vessel  was  found,  not  completely  occluded,  but  narrowed  ('  Dublin  Quarterly  Journal,' 
Nov.  1867). 

Numerous  contrivances  for  the  temporary  occlusion  of  divided  or  exposed  arteries 
have  been  introduced. 

One  of  the  neatest  appears  to  be  that  recommended  by  Dr.  G.  Porter.2  which  bears  some 
resemblance  to  an  instrument  devised  by  Sir  P.  Crampton  and  described  in  the  passage  of 
Smith's  '  Chelius '  above  referred  to,  except  that  the  agent  of  compression  is  silver  wire.  This 
is  passed  under  the  artery  with  an  aneurism-needle,  and  is  attached  to  a  small  frame  made 

1  In  such  a  case  as  the  one  in  which  Sir  A.  Cooper  tied  the  aorta,  viz.  when  the 
aneurism  had  opened  externally,  we  may  allow  that  the  operation  was_  the  only  conceivable 
means  of  giving  the  patient  a  chance  for  his  life,  and.  was  equally  creditable  to  the  boldness 
aud  dexterity  of  the  surgeon.  If  it  be  objected  that  the  rules  laid  down  in  the  text  would 
prevent  operations  in  the  root  of  the  neck  altogether — since,  unless  the  artery  is  tied  early, 
it  will  be  out  of  reach — I  would  reply,  that  this  argument  Avould  show  the  ligature  of  the 
innominate  to  be  an  unjustifiable  proceeding ;  for  in  an  early  age  of  aneurism  at  the  root 
of  the  neck,  the  patient  has  some  chance  of  spontaneous  cure,  and  a  good  chance  of  sur- 
viving a  tolerably  long  period,  while  after  the  operation  his  life  will,  in  all  probability,  be 
reckoned  by  hours. 

2  Dublin  Quarterly  Journal,  1868.  This  instrument  was  used  for  temporary  deligation 
of  the  abdominal  aorta  by  Mr.  W.  Stokes.     See  the  same  Journal  for  Aug.  1869. 
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of  tent  wire,  and  provided  with  a  ring.  The  wire  is  drawn  through  the  ring  tight  enough 
to  stop  the  circulation,  and  is  then  fixed  by  twisting  it  round  the  ring.  When  the  desired 
effect  has  been  produced,  it  can  be  at  once  removed.1 

Our  present  experience  of  these  plans  tends  to  show  that  they  have  no  real 
superiority  over  the  ligature  used  in  the  ordinary  way. 

Brasdor's  operation  will  be  discussed  along  with  the  treatment  of  aneurism  in 
the  neck  and  thorax,  where  it  is  chiefly,  if  not  solely,  employed. 

Treatment  by  Instrumental  Compression. 

The  treatment  of  aneurism  by  compression  is  a  practice  of  almost  as  old  a  date 
as  that  by  ligature  ; 2  but,  like  it,  had  fallen  out  of  use  from  certain  imperfections  in 
its  details,  until  it  was  taken  up  again,  improved,  and  fitted  for  practical  use  by 
modern  surgeons.  The  old  treatment  consisted  in  the  application  of  continuous 
pressure  either  to  the  sac,  to  the  artery  above  it,  or  to  both ;  and  the  cause  of  its 
frequent  failure,  or  rather  of  the  great  rarity  of  its  success  in  the  hands  of  the  ancient 
surgeons,  arose  from  their  ignorance  of  the  natural  process,  as  we  have  above 
attempted  to  describe  it,  which  effects  the  cure  of  aneurisms.  Not  being  aware  that 
the  deposition  of  laminated  clot,  when  once  begun,  would  go  on,  under  favourable 
circumstances,  to  the  entire  obliteration  of  the  sac  in  almost  every  case,  and  that, 
for  the  commencement  of  that  coagulation,  only  a  moderate  check  to  the  circulation 
would  suffice,  they  always  aimed  at  suppressing  the  circulation  through  the  aneur- 
ism altogether,3  and  if  possible  bringing  the  sides  of  the  sac  into  the  contact.  It 
was  therefore  necessary,  in  their  opinion,  to  use  such  an  amount  of  pressure  as  could 
hardly  be  tolerated  by  any  one  of  ordinary  sensitiveness,  and  which,  even  if  borne 
by  the  patient,  was  pretty  sure  to  produce  sloughing.  It  was  from  a  similar  ignor- 
ance of  the  curative  powers  of  nature,  and  of  the  ease  with  which  the  nice  balance 
between  the  force  of  the  circulation  and  the  reaction  of  the  arterial  walls  may  be 
restored,  that  the  Hunterian  operation,  which  had  been  recommended  by  the  Greek 
and  Arabian  writers  (whether  practised  or  not,  is  another  question),  fell  out  of  notice 
till  that  great  surgeon  re-invented  it.  Thus,  in  reading  accounts  of  Guattani's  cases, 
and  of  others  in  which  the  old  surgeons  attempted  to  cure  aneurism  by  compression, 
we  are  at  once  struck  by  the  fact,  that  the  pressure  was  always  either  too  severe  or 
applied  to  the  wrong  part,  and  often  both.  For  as  they  thought  that  the  principal 
point  was  to  exclude  the  blood  from  the  sac,  of  course  the  chief  means  of  doing  so 
was  to  empty  the  sac  by  direct  pressure.  When  this  was  impossible,  the  next  thing 
was  to  compress  the  artery  above  so  firmly  that  no  blood  could  pass.  The  modern 
system  of  gradual  and  partial  compression4  is  entirely  different  in  principle,  and  is 
a  strict  imitation  of  the  process  of  spontaneous  cure.     We  have  seen  that  when  an 

1  For  other  methods  of  making  temporary  compression  on  exposed  arteries,  see  the 
authorities  quoted  in  the  Biennial  Retrospect  of  the  New.  Syd.  Soc.  18f>7-8,  p.  214;  also  the 
American  reprint  of  the  second  edition  of  tbe  present  work,  vol.  ii.  p.  350. 

2  Heister  is  said  to  have  been  the  earliest  author  who  recomtnended  pressure  in  the  cure 
of  aneurism,  and  Guattani  the  first  surgeon  who  used  it  with  success  ;  but  this  was  direct 
pressure.     See  Bellingham,  On  Aneurism. 

3  It  may  be  interesting  to  recall  Hunter's  ease :  '  The  aneurism  was  in  tbe  femoral 
artery,  and  the  swelling  appeared  upon  the  anterior  part  of  the  thigh,  a  little  above  the 
middle,  extending  upwards  nearly  to  Foupart's  ligament.  An  attempt  was  made,  by  com- 
pressing the  artery  above  the  tumour  by  means  of  an  instrument  somewhat  resembling  a 
steel  truss,  to  give  the  blood  in  the  sac  a  chance  of  coagulating,  and  by  that  means  put  a  stop 
to  the  progress  of  the  disease.  But,  from  the  pain  which  it  occasioned,  every  attempt  to 
make  a  permanent  compression  on  the  artery  proved  ineffectual.'  He  then  proceeds  to 
describe  the  progress  of  the  case,  the  aneurism  undergoing  a  spontaneous  cure  (Hunter's 
Works,  vol.  iii.  p.  G02).  The  pressure  appears  to  have  been  applied  too  strongly,  too  con- 
stantly, and  too  much  in  one  place.  Yet  Hunter  was  fully  aware  that  the  cure  of  aneurism 
was  quite  compatible  Avilh  the  persistence  of  circulation.  Much  more  would  surgeons  who 
thought  it  necessary  altogether  to  abolish  the  circulation  fall  into  such  errors. 

4  The  other  and  still  more  modern  method  of  total  compression  during  a  few  hours  under 
anesthesia  will  be  spoken  of  atterwards.  It  was  of  course  impracticable  before  the  intro- 
duction of  anaesthetics. 


INSTRUMENTAL   COMPRESSION.  63 

aneurism  is  cured  spontaneously,  it  is  in  consequence  of  the  circulation  having  re- 
ceived some  partial  check,  by  which  laminated  coagulum  is  deposited  within  the 
sac.  Just  so  in  the  cure  of  aneurism  by  this  method  of  compression.  It  is  merely 
necessary  to  lessen  the  force  of  the  circulation  through  the  aneurism  during  some 
considerable  part  of  each  day,  and  then  usually  in  a  few  days,  but  sometimes  not  till 
the  end  of  several  weeks,  it  will  be  noticed  that  the  oedema  and  venous  congestion 
have  quickly  subsided,  and  that  pulsation  is  diminishing  in  the  tumour,  that  its 
contents  are  more  solid  (which  may  be  known  by  its  varying  less  in  size  according  as 
the  blood  is  shut  off  or  let  in  from  the  artery  when  the  finger  is  pressed  on  it),  and  that 
the  anastomosing  branches  are  increasing  so  as  to  be  felt  pulsating.  When  these  signs 
are  present,  we  may  be  pretty  sure  that  the  cure  of  the  aneurism  is  not  far  distant. 

It  would  be  wrong  to  pass  over  in  silence  the  history  of  this  method,  although 
the  length  to  which  this  essay  necessarily  extends  prevents  me  from  saying  more 
than  a  very  few  words  on  the  part  played  by  the  Irish  surgeons  in  introducing  the 
treatment  of  aneurism  by  compression,  and  on  the  gratifying  success  which  has 
attended  that  treatment. 

It  has  been  noticed  above  that  Hunter  treated  a  case  of  femoral  aneurism  by  compression 
on  the  artery  between  the  tumour  aud  the  heart  (iudirect  pressure)  ;  and  the  same  plan  was 
adopted  by  Sir  W.  Blizard,1  and  is  strongly  advocated  hy  Mr.  Freer  ;2  hut  the  latter  surgeon, 
and  prohably  all  who  preceded  those  of  the  Irish  school,  unless  Hunter  be  an  exception, 
thought  that  pressure  was  to  act  by  obliterating  the  artery,  The  pain  was  very  great,  in  con- 
sequence of  the  assumed  necessity  of  making  very  firm  pressure  always  in  the  same  spot ; 
nevertheless,  some  few  cures  were  obtained  under  the  care  of  Pelletan  (or  Echard),  Dubois, 
Dupuytren,  Boyer,  and  Albers,  and  are  quoted  in  Dr.  Bellingham's  Avork  ;  but  these  cases 
of  success  were  balanced  by  -  failures,  which,  according  to  Dr.  Bellingham,  were  'still 
more  numerous  ; '  and  the  treatment  was  so  painful  and  so  uncertain,  that  it  seemed  likely  to 
fall  into  complete  discredit,  until  Mr.  Todd  of  Dublin  recommended  the  use  of  the  plan  as  an 
adjuvant  to  the  Hunterian  operation;  his  object  being,  by  preliminary  pressure  on  the  trunk 
of  the  femoral,  to  cause  the  dilatation  of  the  collateral  branches,  and  so  to  lessen  the  risk  of 
gangrene.  For  this  purpose  he  made  use  of  the  instrument  originally  invented  by  Heister  ; 
but  no  striking  results  followed  from  this  practice,3  which  was  adopted  by  some  surgeons  in 
Dublin  and  decried  by  others,  but  regarded  by  all  rnerehy  as  an  accessory  to  the  ligature, 
until  the  accidental  success  of  pressure  applied  in  the  case  of  a  patient  of  Dr.  Hutton's  (Oct.  3, 
1842),  who  refused  to  submit  to  the  operation,  shortly  followed  by  similar  success  on  a 
patient  of  Mr.  Ousack's,  whose  health  appeared  too  broken  to  enable  him  to  survive  the  liga- 
ture, led  to  a  better  appreciation  of  the  matter ;  and  the  striking  success  obtained  in  a  patient 
of  Dr.  Bellingham's,  the  aneurism  being  cured  in  two  days,  drew  the  attention  of  surgeons  in 
other  countries  to  the  matter,  and  successful  cases  followed,  not  only  at  Dublin,  but  also  at 
University  College  Hospital  under  Mr.  Liston's  care,  and  in  other  parts  of  the  kingdom.  Still 
the  great  majority  of  the  cases  were  treated  in  Ireland;  and  it  is  to  the  Irish  surgeons,  and 
especially  to  Dr.  Bellingham,  that  the  profession  is  indebted  for  the  true  theory  of  this  method 
of  cure.  Their  success  in  the  application  of  the  treatment  has  also  been  much  greater  than 
has  been  obtained  in  London.  In  Dr.  Bellingham's  small  but  very  valuable  work  on  Aneurism4 
(from  which  the  above  particulars  are  extracted)  may  be  found  short  notes  of  twenty-five 
cases  (most  of  them  treated  in  Ireland),  in  which  compression  was  used,  and  which  included 
all  that  had  been  reported  up  to  that  date.  In  only  one  of  these  was  it  found  necessary  to  re- 
sort to  ligature  of  the  artery,  and  then  not  on  account  of  the  failure  of  the  method,  but  in 
obedience  to  the  wishes  of  the  patient,  who  seems  to  have  got  tired  of  the  treatment,  though 
it  appeared  on  the  point  of  succeeding.      (See  also  Tufnell's  work.) 

The  experience  of  English  surgeons  has  been  far  less  favourable.  In  the  'Medical  Times,' 
vol.  ii.  1856,  and  vol.  i,  1860,  are  to  be  found  some  valuable  statistics  of  the  cases  which  have 
been  under  treatment  during  late  years  in  the  metropolitan  and  provincial  hospitals.  Of  the 
seventy  cases  included  in  the  first  report,  which  is  believed  by  the  reporter,  Mr.  Hutchinson, 
to  be  statistically  accurate,  as  containing  all  the  cases  which  had  been  under  treatment,  forty- 
six  were  popliteal  aneurisms,  treated  by  pressure.  The  treatment  succeeded  in  twenty-four  of 
them.  Of  the  remaining  twenty~two,  in  whom  the  femoral  artery  was  tied,  two  only  died  of 
gangrene;  while  of  ten  cases  in  which  the  artery  was  tied  without  preliminary  compression, 
three  died  of  gangrene.  The  period  of  treatment  in  the  successful  cases  varied  from  sixty 
hours  to  eight  months,  nineteen  days  being  the  average  time.     The  large  proportion  of  cases 


1  Bellingham,  op.  cit.  p.  28.  2   On  Aneurism,  pp.  04  et  seq. 

!  It  is  said,  however,  to  have  effected  a,  cure  in  one  unpublished  case.  (Tufnell,  On  the 
Treatment  of  Aneurism  by  Compression,  p.  27.) 

4  Observations  on  Aneurism  audits  Treatment  by  Compression.  Dublin,  1847.  I  exclude 
two  cases  in  which  galvanism  was  also  used,  and  one  of  which  proved  fatal. 
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in  which  pressure  failed  will  strike  the  reader.  It  is  probahle  that  it  was  due  to  the  novelty 
of  the  method  ;  since  in  the  second  report,  which  contains  fifty-nine  cases,  treated  either  by 
ligature  or  compression,  the  latter  plan  succeeded  in  twenty-five  cases  out  of  thirty-nine. 
Even  this,  however,  shows  a  far  less  striking  success  than  was  at  first  augured  for  the  method 
and  might  have  been  expected  from  the  experience  of  Irish  surgeons.  It  is  possible  that  a 
greater  proportion  of  cures  may  be  obtained  as  surgeons  become  more  acquainted  with  the 
method,  and  more  alive  to  the  necessity  of  attending  to  its  minuter  details. 

The  instruments  required  for  the  compression  treatment  are,  one  or  two  com- 
pressors, and  a  weight  encased  in  leather.  I  shall  describe  the  method  as  applied  to 
the  cure  of  popliteal  aneurism  ;  if  the  brachial  or  subclavian  were  the  subject  of 
compression,  the  modifications  would  be  easily  made.  The  compressors  now  in  use 
are  made  on  the  principle  of  exerting  pressure  upon  a  small  space,  without  any  cir- 
cular constriction  of  the  limb.  They  consist  of  a  plate  or  trough,  which  is  applied 
to  the  lower  surface  of  the  thigh  at  the  point  opposite  to  the  artery,  and  a  pad 
supported  on  this  plate  by  a  strong  lever,  or  arm,  and  movable  in  all  directions. 
The  lever  stands  well  away  from  the  thigh,  and  the  instrument  is  kept  in  position  by 
the  compression  which  it  exercises.  When  applied,  it  is  screwed  down  upon  the 
artery  until  the  sensation  communicated  by  the  aneurism  to  the  hand  is  considerably 
lessened,  say  diminished  about  one-half ;  and  is  left  so  until  the  patient  is  sensible  of 
inconvenience  from  it.  It  is  by  no  means  necessary  to  stop  pulsation  in  the  sac 
altogether,  nay,  it  is  not  clear  that  this  expedites  the  cure,  unless  it  can  be  maintained 
long  enough  to  cure  the  disease  at  once — but  for  this  pm^pose  prolonged  anaesthesia 
is  usually  required.  Patients  of  quiet  temperament  and  rather  blunt  sensibility  can 
often  tolerate  for  a  time  the  degree  of  instrumental  pressure  necessary  to  stop  the 
circulation ;  but  it  will  generally  be  found  that  even  in  them  it  produces  injurious 
consequences,  either  because  the  pressure  acts  on  the  vein  as  well  as  the  artery  and 
so  causes  oedema  of  the  foot,  or  because  the  nerves  become  involved,  or  perhaps  be- 
cause the  sac  (which  of  course  shrinks  when  most  of  the  blood  has  passed  out  of  it) 
becomes  too  violently  distended  on  the  withdrawal  of  the  pressure,  and  so  the  process 
of  coagulation  is  interrupted.  It  is  better,  then,  when  the  instrumental  method  is 
employed,  to  commence  with  very  mild  pressure,  to  change  the  place  of  its  application 
frequently,  and  to  give  the  patient  such  intervals  of  complete  repose  as  may  refresh 
his  spirits  and  procure  him  good  sleep.  The  management  of  the  compressor  should 
be  entrusted  to  some  one  who  knows  the  course  of  the  artery,  and  can  judge  of  the 
direction  in  which  pressure  should  be  applied  so  as  to  command  it.  The  course  of 
the  artery  can  be  indicated  by  a  line  drawn  down  the  limb  with  caustic,  and  any 
intelligent  patient  or  nurse  soon  learns  where  to  apply  the  pad ;  but  the  application 
of  pressure  in  the  right  direction  is  more  difficult. 

Want  of  space  forbids  a  complete  account  of  the  various  kinds  of  compressors 
which  have  been  invented  for  the  treatment  of  popliteal  and  other  forms  of  aneurism. 
Perhaps  the  best  form,  as  obtaining  the  requisite  degree  of  pressure  with  the  least 
danger  of  producing  a  slough,  and  being,  at  the  same  time,  least  liable  to  slip,  is  Dr. 
Carte's  apparatus  (fig.  12),  in  which  the  arm  carrying  the  pad  is  attached  to  the 
lever  by  means  of  india-rubber  bands,  and  is  movable  in  all  directions  on  a  ball-and- 
socket  joint.  It  is  very  desirable,  however,  to  have  several  instruments  at  hand,  and 
to  vary  the  point  of  pressure.  The  weight  in  the  groin  may  be  suspended  by  means 
of  a  string  or  wire,  so  as  just  to  produce  the  necessary  pressure  without  fatiguing  the 
patient  by  holding  it  in  his  hand.  Mr.  Hart  has  contrived  a  plan  by  which  the 
exact  amount  of  pressure  exercised  is  registered  upon  the  compressor.  This  may  be 
useful  in  preventing  an  excess  of  force  from  being  unadvisedly  employed.  Much 
valuable  information  on  these  and  other  points  connected  with  instrumental  com- 
pression will  be  found  in  Tufnell's  work  on  the  subject.  I  append  figures  of  some 
of  the  most  useful  compressors  for  aneurism.  Carte's  larger  tourniquet  is  an  excellent 
instrument  for  compressing  the  femoral  in  the  groin.  The  smaller  would  be  used  to 
the  common  femoral,  if  possible,  or  to  the  superficial  femoral  when  the  patient  was 
tired  of  the  pressure  in  the  groin.  Skey's  tourniquet  is  used  for  the  same  purpose, 
or  for  the  brachial  artery,  but  is  less  comfortable  as  wanting  the  elastic  springs. 
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Fig.  9. — Signoroni's  Tourniquet. 


Signoroni's  is  intended  chiefly  for  the  brachial.  Lister's  (called  also  Pancoast's)  is 
used  for  making  pressure  on  the  aorta  or  common  iliac  in  cases  of  abdominal  or  iliac 
aneurism  and  in  amputation  at  the  hip  (q.v.) 

When  the  patient  gets  tired  of  the  sensation  caused  by  the  pad  of  the  compressor, 
he  can  lay  the  weight  upon  the  femoral  artery  in  the  groin,  raising  it  for  a  few 
minutes  occasionally;  or  very  often  the  patient 
prefers  stopping  the  pulse  by  the  pressure  of  the 
finger,  thus  combining  digital  with  instrumental 
compression. 

I  entertain  no  doubt  that  when  it  is  possible,  it 
is  very  desirable  to  make  pressure  always  on  the 
same  artery;  so  as  always  to  call  into  action  the 
same  set  of  capillaries.  For  example,  in  using  com- 
pression for  popliteal  aneurism  it  is  desirable  to 
make  pressure  only  on  the  common  femoral  artery, 
and  not  to  change  from  the  common  to  the  super- 
ficial femoral.1  This,  however,  though  desirable,  is 
not  necessary.  The  cure  has  often  been  effected, 
possibly  more  slowly,  by  making  pressure  in  the 
groin  and  middle  of  the  thigh  alternately. 

The  general  treatment  during  compression  is 
a  point  on  which  some  variety  of  opinion  exists. 
Some  surgeons,  even  in  the  present  day,  when  stimulation  is  so  much  in  vogue, 
prefer  to  adopt  the  depleting  plan,  although  not  to  the  extent  recommended 
and  practised  by  Valsalva;  but  the  majority  consider  that  the  advantages,  if  any, 
derivable  from  this  course,  do  not  equal  the  difficulties  which  the  restlessness,  dis- 
comfort, and  distress  it  occasions  to  the  patient,  throw  in  the  way  of  the  treatment. 
I  have  seen  the  depleting  plan  tried  once,  but  it  seemed  quite  inefficient,  and  the  case 


Fig.  10. — Skey's  Tourniquet. 


Fig.  11. — Lister's  Tourniquet. 


was  the  most  protracted  cure  by  compression  which  I  ever  heard  of;  while,  on  the 
other  hand,  a  sufficient  diet  with  a  moderate  allowance  of  stimulants,  if  the  patient 
has  been  accustomed  to  them,  appears  not  to  retard  the  cure,  and  certainly  renders 
him  more  disposed  to  submit  to  it.  Some  surgeons,  acting  on  the  idea  thrown  out 
by  Dr.  Stores  (see  p.  37),  prefer  to  feed  the  patient  on  a  diet  almost  exclusively  of 

1  See  Walker,  '  The  One  Artery  System.'  Liverpool  Med.  and  Surg.  Reports,  vol.  v. 
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meat,  believing  that  the  blood  is  thus  made  richer  in  fibrine,  and  more  prone  to 
coagulation.  Opium  is  sometimes  necessary  to  procure  sleep ;  but,  if  the  patient  is 
not  of  an  irritable  disposition,  and  the  pressure  has  been  commenced  mildly,  he  can 
generally  sleep  quite  well  when  the  instruments  are  withdrawn;  and  cases  occur 
occasionally  where  the  patient  can  sleep  undisturbed  even  while  the  compressor  is 
applied.  It  is  well,  in  cases  which  are  not  urgent,  to  adopt  Mr.  Carte's  suggestion 
of  keeping  the  patient  in  bed  for  a  few  days,  on  equable  diet,  before  commencing  the 
pressure. 

There  are  two  main  theories  as  to  the  best  method  of  making  compression  in  the 
cure  of  aneurism.  The  one  adopted  by  the  Dublin  surgeons,  as  above  referred  to,  is, 
that  a  slow  current  through  the  sac  is,  if  not  necessary,  yet  desirable,  in  order  to  the 
deposit  of  laminated  fibrine ;  and  that  for  this  purpose  the  compression  ought  not  to 
be  applied  to  the  artery  tightly  enough  to  stop  the  circulation.  Consequently  this 
plan  involves  a  rather  protracted  treatment.1 

Fig.  12. — Carte's  Tourniquet. 


The  other  theory  is,  that  if  the  blood  can  be  completely  arrested  in  the  sac  by 
compression  stopping  the  circulation  absolutely  for  some  hours,  the  soft  coagulum 
which  is  at  first  formed  will  gradually  go  on  to  complete  induration  and  lamination, 
and  the  cure  will  be  thus  effected  much  more  speedily  and  much  more  surely.  The 
ample  experience  of  the  success  of  digital  pressure  in  a  few  hours  which  we  have 
now  acquired,  as  well  as  the  success  obtained  by  pressure  under  anaesthesia  in  abdominal 

1  The  time  required  for  the  success  of  the  treatment  by  gradual  compression  varies 
remarkably.  In  26  successful  cases,  reported  in  the  Medical  Times  and  Gazette,  the  time 
varied  from  60  hours  to  8  months,  tbe  average  being  19  days.  In  some  of  the  protracted 
cases,  the  cause  of  delay  has  been  the  inefficient  way  in  which  the  treatment  has  been  carried 
out.  Thus  in  the  case  of  a  young  woman  who  was  under  Mr.  Prescott  Hewett's  care  in 
St.  George's  Hospital,  on  account  of  popliteal  aneurism,  some  years  ago,  the  disease  remained 
stationary,  notwithstanding  the  constant  application  of  pressure  for  months,  but  was  cured  in 
a  few  days  after  her  transference  to  the  care  of  a  different  nurse.  It  was  discovered  that  the 
previous  attendant  had  been  in  the  habit  of  allowing  her  to  remove  the  instrument  and  walk 
about  the  ward.  In  other  cases,  however,  no  such  negligence  can  be  detected,  yet  the  cure 
makes  no  progress  for  a  considerable  time,  when  a  favourable  turn  suddenly  occurs,  and  the 
patient  recovers  rapidly.  It  seems  impossible,  with  our  present  knowledge  of  the  processes 
which  (?o  on  in  aneurisraal  sacs,  to  explain  the  reasons  of  these  uncertainties  ;  but  the 
practical  inference  is,  that  as  long  as  the  tumour  is  not  increasing,  and  the  patient  is  not 
suffering  from  the  treatment,  it  is  reasonable  and  advisable  to  persevere. 
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aneurisms,  during  a  variable  number  of  hours,1  have,  I  think,  now  convinced  all 
surgeons  of  the  practical  superiority  of  the  rapid  method  ;  and  hence  the  gradual 
method  of  instrumental  pressure  is  only  used  in  those  cases  of  external  aneurism 
where  digital  pressure  cannot  be  employed,  or  where  this  and  other  forms  of  treat- 
ment have  failed,  yet  the  ligature  seems  contra-indicated. 

The  total  suppression  of  the  current  in  the  aneurism  is  best  accomplished  by 
making  pressure  below  as  well  as  above  the  aneurism ;  and  in  ordinary  cases  the 
pressure  can  only  be  borne  by  keeping  the  patient  more  or  less  fully  under  the  in- 
fluence of  chloroform. 

The  cases  to  which  the  method  by  total  compression  is  most  applicable  are  those 
of  aneurism  in  the  abdomen,  where  digital  pressure  is  impracticable,  and  instrumental 
compression  so  painful  that  the  patient  must  be  narcotised  in  order  to  tolerate  it.  It 
may  be  employed,  however,  in  any  aneurism ;  and  in  popliteal  aneurism  might  perhaps 
be  tolerated  without  chloroform.  Here,  however,  the  milder  methods  have  been  so 
successful  that  I  should  not  myself  be  disposed  to  recommend  it  under  ordinary 
circumstances. 

Auxiliaries  to  the  treatment  by  compression  may  be  sought  in  position  of  the 
limb  and  in  direct  pressure ;  but  these  methods  must  not  be  insisted  on  if  they 
appear  to  cause  distress,  and  thus  endanger  the  success  of  the  principal  agent  of 
treatment. 

Direct  Pressure. — Signor  Ciniselli  has  written  on  the  use  of  direct  compression 
in  the  treatment  of  aneurism,  in  the  '  Annali  Universali  di  Medicina,'  1867,  vol. 
cxcix.  p.  35 1.2  Besides  citing  several  cases  in  which  direct  pressure  was  used  as  an 
auxiliary  to  other  means  with  apparent  benefit,  he  refers  to  two  in  which  it  was  the 
only  agent  used.  One  was  a  case  of  popliteal  aneurism  under  the  care  of  Brunker, 
related  in  the  '  Brit,  and  Eor.  Med.-Chir.  Rev.'  Jan.  1840,  in  which  pulsation  ceased 
after  five  days ;  and  the  other  a  traumatic  aneurism  of  the  carotid  under  his  own 
care,  in  which  the  pulsation  disappeared  after  ninety-seven  days.  The  agent  of 
compression  in  both  Cases  was  a  large  piece  of  soft  sponge  firmly  bandaged  on  to  the 
tumour,  and  wetted  once  a  day  to  give  it  the  required  elasticity.  A  still  more  in- 
teresting case  is  the  one  published  by  Dr.  Buckminster  Brown,  3  in  which  a  large 
femoral  aneurism  was  cured  by  the  application  of  direct  pressure,  very  gradually, 
by  means  of  weights  (ultimately  a  24-lb.  cannon-ball)  bandaged  on  to  the  tumour, 
at  first  in  the  recumbent  position,  but  afterwards  while  the  patient  was  taking  active 
exercise.  The  cure  occupied  nearly  six  years  (from  July  1863  to  May  1869),  and  its 
completeness  was  verified  by  post-mortem  examination  six  years  afterwards,  when  the 
aneurismal  sac  was  found  completely  solidified. 

When  compression  succeeds,  the  case  is  precisely  on  the  same  footing  anatomically 
as  when  the  disease  undergoes  the  process  of  spontaneous  cure,  so  that  the  reader 
may  be  referred  to  what  has  been  said  upon  that  head  in  a  previous  paragraph. 
Sometimes  the  artery  becomes  thickened  and  contracted  where  the  pressure  was 
applied,  and  it  is  possible  that  it  might  become  obliterated ;  biit  changes  in  the 
arterial  walls  are  of  rare  occurrence,  and  take  place  probably  only  when  compression 
has  been  exercised  more  vigorously  and  more  continuously  upon  one  spot  than  is 
either  usual  or  desirable.4  Usually  when  a  limb  is  examined  after  the  successful  use 
of  compression,  the  artery  above  the  tumour  shows  no  trace  of  its  action  (fig.  13). 
The  tumour  is  generally  quite  firm,  being  filled  with  laminated  coagulum ;  but  some- 

1  See  the  Biennial  Retrospect  of  the  Nexv  Syd.  Soc.  for  1865-6,  and  for  1867-8,  and  a 
lecture  by  me  at  the  College  of  Surgeons  published  in  the  Lancet,  Oct.  10,  1874,  p.  507. 
By  a  misprint  in  the  second  of  the  above  cited  Retrospects,  it  is  said  that  a  patient  was  kept 
under  chloroform  for  97  hours — 9 J  was  the  time.  The  longest  period  of  pressure  under 
chloroform  yet  recorded  seems  to  have  been  52  hours  in  a  patient  under  Mr.  Holt's  care 
{Clin.  Trans,  vii   56). 

3  New  Syd.  Soc.  Biennial  Retrospect  for  1867-8,  p.  290. 

3  Boston  Med.  and  Sure/.  Journ.,  Oct.  21,  1875. 

4  In  Med.-Chir.  Trans,  vol.  xliv.  p.  189  will  he  found  a  case  in  which  a  varicose  aneurism 
formed  spontaneously  at  the  part  where  pressure  had  been  applied  to  the  femoral  artery 
many  months  before  for  the  cure  of  aneurism. 
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times  a  channel  is  seen,  through  which  circulation  has  gone  on  in  it.  All  this  will 
be  seen  to  be  identical  with  the  spontaneous  cure.  Enlarged  anastomosing  arteries 
are  generally  discovered,  and  this  enlargement  is  usually  and  rightly  regarded  as  one 
of  the  earliest  and  best  symptoms  of  commencing  cure. 

The  cure  of  aneurism  by  compression  does  not,  however,  always  involve  the 
obliteration  of  the  sac,  and  does  not,  therefore,  always  involve  the  establishment  of 
any  new  circulation.  This  point  is  illustrated  by  a  preparation  in  St.  George's  Hospital 
Museum  (fig.  14),  in  which  a  popliteal  aneurism  is  preserved,  which  had  been 
treated  by  compression  of  the  femoral  artery  for  more  than  two  months.  The  sac 
lies  between  the  artery  and  joint,  and  is  entirely  filled  and  laminated  coagula,  except 

a  channel  at  the  back  continuous  with  the 
artery  and  forming  a  part  of  its  tube. 
This  method  of  cure  is,  however,  not  to  be 


Fig.  13.— Cure  of  Popliteal  Aneurism  by 
pressure.  The  artery  remains  pervious. 
The  sac  is  seen  to  be  filled  with  laminated 
coagulum.  The  asterisk  points  to  the 
nerve  spreading  over  the  tumour.  (From 
a  preparation  in  the  Museum  of  St. 
George's  Hospital.     Series  vi.  No.  121.) 


desired,  since  the  clot  may  yield  again  to 
the  force  of  the  circulation,1  and  thus  the 
disease  may  recur. 

The  failure  of  this  method  is  due  some- 
times  to    the  anatomical   distribution   of 


Fig.  14.— The  Femoral 
and  Popliteal  Artery 
from  a  patient  who 
died  about  eighteen 
months  after  the  ap- 
parent cure  of  an 
aneurism  by  pres- 
sure. Thetumourhad 
become  stationary, 
and  had  given  him 
no  further  trouble. 
The  opening  of  the 
artery  out  of  the 
aneurismal  tumour 
is  seen  just  below 
the  letter  a.  The 
artery  itself  i3  per- 
fectly pervious 
throughout ;  b  shows 
the  internal  popli- 
teal nerve.  Almost 
the  whole  of  the  sac 
is  seen  to  he  occupied 
by  lamirated  clot. 
(From  a  prepara- 
tion in  the  Museum 
of  St.  George's  Hos- 
pital. Series  vi.  No. 
122.) 


I 


the  arteries,  as,  for  instance,  when  a  vas  aberrans  carries  on  the  circulation  through 
the  aneurism  from  a  point  above  that  which  is  compressed,  and  probably  with  more 
energy  the  more  the  main  trunk  js  obstructed  ;  2  or  it  is  due  to  sloughing  of  the  skin 
under  the  pressure,  to  the  patient's  indocility  or  constitutional  restlessness  (by  far  the 
most  frequent  cause  of  failure),  or  to  some  deficiency  in  the  tendency  towards 
coagulation,  which  renders  the  blood  in  the  sac  incapable  of  going  through  the  pro- 
cesses necessary  for  a  cure  without  a  more  complete  interruption  to  the  circulation 


J   See  Mr.  Spence's  case,  quoted  on  p.  71. 

2  The  case  marked  24  in  Dr.  Bellingham's  table  (Med.-Chir.  Trans,  vol.  xxxiv.  p.  149)  is 
an  example  of  this  peculiarity. 
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than  gradual  compression  furnishes,  and  which   must  therefore  be  sought  by  total 
compression  or  by  ligature. 

It  was  at  one  time  thought  that,  even  if  pressure  fails  to  cure  the  aneurism,  yet 
that  it  will  place  the  patient  in  a  better  position  for  obtaining  a  cure  by  the  ligature,  in 
consequence  of  the  dilatation  of  the  anastomosing  channels  which  it  will  produce.  This 
doctrine  rested  on  some  statistics  published  in  the  '  Med.  Times  and  Gazette '  by 
Mr.  Hutchinson.  But  I  fear  this  is  only  one  of  the  numerous  errors  which  have 
been  caused  by  the  use  of  figures  as  the  chief  basis  of  reasoning  in  medical  matters.  I 
think  that  I  have  shown  *  satisfactorily  that  the  irritation  and  delay  caused  by  useless 
pressure  more  than  counterbalance  any  such  presumed  advantage,  and  that  the 
patient  is  in  a  worse,  not  a  better,  state  for  subsequent  operation — an  additional 
motive  for  not  insisting  too  long  on  any  form  of  pressure. 

Compression  sometimes  does  actual  and  visible  harm,  for  cases  do  no  doubt  occur 
in  which  the  aneurism  increases  with  much  greater  rapidity  after  the  application  of 
the  pressure,  and  goes  on  rapidly  to  bursting.  In  one  such  case  the  skin  gave  way 
and  the  patient  died  of  haemorrhage.2 

The  proportion  of  cases  in  which  compression  fails  is  no  doubt  very  considerable 
in  hospital  practice,  not  much  more  than  half  the  cases  being  cured.  On  this  head 
I  would  refer  to  an  interesting  paper  by  Mr.  Charters  Symonds  in  '  Guy's  Hospital 
Reports,'  vol.  xxv.,  where  he  gives  the  proportion  of  success  in  popliteal  aneurism  as 
56*89  per  cent.,  taking  the  whole  practice  of  the  hospital  for  fifteen  years.  But  I 
entertain  no  doubt  that  this  percentage  might  be  improved  by  more  continuous  atten- 
tion on  the  part  of  the  surgeons  in  charge.3 

As  to  pressure  on  the  distal  side  of  the  sac,  it  appears  in  some  cases  to  be  very 
useful  as  an  auxiliary  to  complete  compression  of  the  artery  leading  to  the  aneurism  ; 
but  as  the  essential  measure  for  the  cure  of  the  disease,  it  is  not  to  be  trusted.  Still, 
trial  may  be  made  of  this  plan  in  aneurism  at  the  root  of  the  neck,  where  direct 
pressure  might  be  dangerous,  and  where  pressure  between  the  heart  and  tumour 
would  be  impossible. 

Digital  Compression. 

The  treatment  of  aneurism,  by  digital  compression  is  of  very  recent  origin.  It 
has  sprung  directly  from  the  successes,  and  it  must  be  said,  also  from  the  failures,  of 
the  treatment  by  mechanical  compression. 

The  first  recorded  case  in  which  digital  compression  was  successfully  employed  for  aneur- 
ism appears  to  be  that  of  a  patient  treated  by  Mr.  Greatrex  in  May  1844,  and  whose  case 
was  recorded  by  that  surgeon  in  the  '  Medico-Chirurgical  Transactions,' vol.  xxviii.  p.  39  ;  and 
another  is  recorded  soon  afterwards  by  Mr.  Tufnell.4  In  hoth  these  cases  the  pressure  by  the 
finger  was  employed  as  a  temporary  aid  to  instrumental  compression  rather  than  as  a  means 
capable  of  effecting  the  cure  of  an  aneurism. 

The  first  recorded  case  in  which  digital  pressure  was  used  as  the  sole  method  of  treatment 
was  under  the  care  of  Dr.  Knight  of  Newhaven,  in  1848,  and  was  successful.5  Other  cases 
soon  followed  in  America,  some  of  mixed  digital  and  instrumental  compression,  others  of 
digital  compression  only.6     The  method  was  not  used  in  Dublin  till  some  years  later. 

In  one  instance,  Donohue,  a  patient  of  Mr.  Colles  in  the  Meath  Hospital,  Dublin,  ob- 
serving that  by  compressing  the  femoral  artery  in  the  groin  he  eased  the  pain  of  a  dhTused 
popliteal  aneurism,  quietly  performed  the  compression  during  three  days,  so  that  when  the 
surgeon  came  to  fit  on  a  tourniquet  he  found  that  his  patient  had  cured  himself.7 

In  Italy,  the  first  successful  cases  were  published  by  Vanzetti,  as  having  occurred  in  the 
years  1853  and  1855,  and  will  he  found  in  the  '  Annali  Universali  di  Med.'  1858;  but  Van- 
zetti claims  for  himself  the  real  priority  in  the  invention  of  the  method  on  account  of  a  case 
in  which  he  treated  a  popliteal  aneurism  by  digital  pressure,  at  Karkof  in  Russia,  in  1846;  8 


1  Lancet,  Dec.  12,  1874.  2  Med.   Times,  1860,  vol.  i.  p.  118. 

3  See  Lancet,  May  1,  1875.  4  Dublin  Medical  Press,  1847,  vol.  i.  p.  169. 

5  Transactions  of  the  American  Medical  Association,  1848,  p.  169. 

6  Fox,  American  Journal  of  Medical  Sciences,  1849,  vol.  xxxvii.  p.  377  ;  Willard  Parker  ; 
Broca,  p.  809. 

7  Dublin  Med.  Press,  1852,  p.  217,  1854,  p.  97. 

8  Priorila  del  Metodo    di  curare   gli  Aneurismi  colla   sola  mano,   dovuta   alia  Scuola   di 
Chirurgia  deW  Universitii  di  Padova,  del  Prof.   Tito  Vanzetti.     Annali  Universali,  vol.  clxiii. 
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and  we  must  admit  that  the  chief  merit  in  introducing  the  method  into  practice  is  undoubtedly 
due  to  Vanzetti.  The  same  treatment  was  soon  afterwards  applied  to  the  carotid  artery  for 
the  cure  of  pulsating  tumours  in  the  orbit,  first  by  Gioppi,1  and  afterwards  by  Vanzetti.2 

The  subsequent  experience  of  surgeons  who  have  employed  this  method  since  Vanzetti 
affords  numerous  instances  of  cure,  unrivalled  for  simplicity,  painlessness,  ease,  and  rapidity  in 
the  records  of  the  treatment  of  aneurism  by  any  other  means.  In  nineteen  cases  successfully 
treated  by  digital  pressure,  the  average  number  of  hours  of  pressure  was  not  more  than  forty- 
one  and  a  half — spread,  however,  over  a  variable  period  of  time,  owing  to  intermissions  of  the 
pressure.  In  a  case  which  came  under  my  own  notice  in  1868,  the  patient,  a  policeman,  had 
had  a  popliteal  aneurism  cured  in  Guy's  Hospital,  under  Mr.  Bryant's  care  3  by  digital  com- 
pression in  about  twenty-four  hours.  He  returned  to  his  duty,  and  in  about  a  year  afterwards 
a  second  aneurism  formed  in  the  opposite  ham.  Of  the  nature  of  this  tumour  there  could  be 
no  doubt,  since  it  was  verified  by  his  usual  medical  attendant,  who  had  previously  placed  him 
under  Mr.  Bryant's  care.  The  man  went  to  bed  and  imitated  so  successfully  with  his  own 
thumb  and  fingers  the  treatment  he  had  seen  pursued  in  the  hospital,  that  he  suppressed  the 
pulsation  in  the  sac  completely  and  finally  in  four  and  a  half  hours.  When  I  saw  him  there 
was  no  trace  of  the  tumour  beyond  a  little  thickening  in  its  old  situation.  The  man  afterwards 
died  of  aneurism  of  the  aorta,  and  the  cured  popliteal  aneurisms  are  preserved  in  Guy's  Hos- 
pital Museum.  Mr.  Bryant  informs  me  that  he  has  since  met  with  another  case  in  which  the 
patient  had  cured  himself  in  the  same  manner. 

Digital  pressure  ought  to  be  effected,  when  possible,  by  the  united  efforts  of  a 
staff  of  trained  assistants  (in  hospital  practice,  usually  medical  students),  who  should 
make  pressure  in  pairs  each  for  about  ten  minutes,  relieving  each  other  alternately. 
The  one  who  is  not  compressing  should  see  that  the  other  holds  the  artery  firmly, 
and  commands  the  circulation  through  the  tumour  completely  during  the  whole 
period.  The  hands  of  the  assistants  can  often  be  much  spared  their  labour,  so  that 
they  can  carry  on  the  compression  for  a  longer  period  without  changing,  and  more 
equably,  if  a  weight  is  so  arranged  as  to  press  on  the  compressing  fingers.  The  point 
of  pressure  should  be  varied  whenever  that  is  possible,  and  great  care  should  be 
taken  to  impress  upon  the  assistants,  especially  if  they  are  entirely  ignorant  of 
medicine,  the  proper  direction  of  the  pressure  by  which  the  artery  can  be  held  with 
the  least  force,  and  the  great  importance  of  not  using  more  pressure  than  is  absolutely 
necessary.  A  reasonable  time  must  be  allowed  for  sleep,  at  least  in  most  cases,  un- 
disturbed by  pressure.  When  pressure  is  successful  it  does  not  always  produce 
complete  consolidation  at  once.  As  in  the  case  of  acute  flexion,  the  clot  is  at  first 
soft,  and  some  amount  of  pulsation  often  continues  for  some  hours  or  even  days. 
But  the  surgeon  may  be  pretty  confident  that  cure  is  at  hand  if  the  pulsation  is 
greatly  diminished,  and  the  bruit  almost  or  quite  suspended,  and  more  especially 
if  the  size  of  the  tumour  is  seen  to  be  diminishing.  Some  patients  can  tolerate  the 
constant  application  of  the  compression  for  a  day  or  two.  It  should  not  be  forgotten 
that  digital  pressure  is  by  no  means  always  painless,  but  on  the  contrary  sometimes 
more  painful  than  instrumental  compression.  In  such  cases  it  should  be  given  up, 
and  the  latter  method  substituted,  or  the  artery  tied. 

The  cures,  however,  which  are  effected  by  digital  pressure  are  often  very  rapid  and 
attended  with  less  pain  than  any  of  the  other  methods  ;  and  this  kind  of  compression 
can  occasionally  be  applied  to  arteries,  such  as  the  carotid,  where  mechanical 
pressure  is  hardly  practicable. 

Treatment  by  Flexion. 

The  simple  bandaging  of  the  limb  in  acute  flexion,  the  patient  being  kept  at  rest, 
may  occasionally  succeed  in  curing  aneurisms  situated  at  the  bend  of  the  limb,  as  in 
the  popliteal  space  or  the  elbow,  and  possibly  in  the  groin.     This  plan  of  cure  had 

1  Annalen  d '  Oculistique,  1857. 

-  Seeondo  easo  di  Aneurkma  delV  Arteria  ottalmica  c/uarito  colla  compressione  digitale  della 
carotide,  $c,  del  Dott.  T.  Vanzetti,  8fC.  8f<:     Padova,  1858. 

3  Guy" a  II<>s]>it,(d  Reports,  series  iii.  vol.  xiv.  p.  241.  A  ease  of  traumatic  aneurism  of  the 
femoral  artery,  under  M.  Ohassaignac's  care,  cured  in  seven  hours  by  digital  compression,  is 
related  in  L 'Union  nied.  Bee.  2,  1862.  Here,  however,  the  compression  was  continued  as  a 
precaution  more  or  less  during  the  next  twenty-four  hours. 
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been  previously  tried  ;  but  the  merit  of  first  demonstrating  its  success  is  fairly  due 
to  Mr.  Ernest  Hart.1  All  that  is  requisite  in  this  treatment  is  to  bandage  the 
limb  from  the  toes  nearly  to  the  knee  with  a  roller,  and  then  to  turn  the  roller  round 
the  thigh  flexed  at  an  acute  angle ;  the  limb  should  then  be  bent  upon  the  pelvis, 
and  the  knee  rested  against  a  pillow. 

In  Mr.  Hart's  case,  the  cure  had  made  considerable  advance  after  the  first  day  of  the 
treatment,  and  was  complete  on  the  fourth  day  ;  on  the  seventh  the  patient  was  moving 
ahout.  In  Mr.  Shaw's  case,  the  cure  was  much  more  protracted,  and  the  cessation  of  pulsation 
was  not  reported  till  the  thirty-eighth  day,  hut  then  the  tumour  was  larger.  In  neither  of 
these  cases  was  any  rigorous  system  of  diet  enforced,  nor  did  the  patient  complain  of  the 
least  inconvenience  in  either.  In  two  cases  under  my  own  care,2  the  aneurism,  which  was 
small  and  recent,  was  cured,  without  any  inconvenience  or  distress  to  the  patient,  in  two 
days.  Numerous  other  successful  cases  have  been  put  on  record.  The  most  interesting  and 
important  of  these,  in  which  genuflexion  succeeded  after  the  failure  of  the  Hunterian  opera- 
tion, and  of  instrumental  compression  on  the  femoral  artery,  is  reported  by  Mr.  Spence  in 
the  'Edinburgh  Medical  Journal'  for  November  1859,  p.  434.  The  patient  had  applied  for 
advice  originally  in  May  1857,  on  account  of  an  aneurism,  which  had  only  been  noticed  a  month, 
aud  which  increased  so  rapidly  while  he  was  under  observation,  that  the  femoral  was  tied 
below  the  origin  of  the  profunda  without  further  delay.  There  was  some  apprehension  of  gan- 
grene after  the  operation,  showing  apparently  that  the  circulation  was  re-established  only 
slowly.  The  ligature  separated  on  the  twenty-ninth  day,  and  then  some  undulatory  pulsa- 
tion was  noticed  in  the  tumour,  which,  however  was  much  diminished  in  size.  By  bandaging 
the  limb,  cautious  compression  of  the  femoral  artery,  and  direct  pressure  by  a  compress  of 
lint  over  the  tumour,  this  pulsation  was  reduced  to  a  line  corresponding  to  the  course  of  the 
artery,  and  not  larger  than  the  popliteal  on  the  other  side.  The  patient  was  then  discharged, 
and  returned  to  his  avocation,  that  of  a  coal-carter.  In  August  1858  he  came  to  the  hos- 
pital again,  as  the  tumour  had  suddenly  increased  within  two  or  three  d  ays.  It  was  then  found 
to  he  as  large,  and  pulsating  as  violently,  as  before  the  artery  was  tied.  Compression  was 
tried,  and  persisted  in  for  five  months,  but  the  tumour  increased  instead  of  diminishing.  It 
was  then  proposed  to  tie  the  femoral  artery  low  down,  i.e.  in  Hunter's  canal,  since  the  upper 
part  of  the  superficial  femoral  appeared  obliterated.  Previous  to  this,  however,  it  was  thought 
right  to  give  a  trial  to  the  flexion  treatment ;  and  this  succeeded  so  well,  that  in  a  week  the 
pulsation  had  very  much  diminished,  and  in  a  month  the  aneurism  was  quite  cured,  its 
contents  being  perfectly  solid,  and.  the  anastomosing  vessels  enlarged.  The  man  again 
returned  to  his  laborious  avocation,  and  was  presented  to  the  Medico-Ohirurgical  Society  of 
Edinburgh  four  months  afterwards ;  the  cure  being  quite  complete.3 

It  ought  to  be  noticed  here  that  this  man  could  not  at  first  bear  the  complete  flexion  of 
the  limb ;  accordingly  a  slipper,  with  a  piece  of  bandage  sewn  to  the  heel,  was  fastened  on 
the  foot,  and  the  bandage  was  then  attached  to  a  loop  connected  with  a  broad  band  round 
his  pelvis,  and  this  loop  was  gradually  tightened,  so  as  to  increase  daily  the  flexion  of  the  leg 
on  the  thigh.  The  confinement  to  bed  appears  to  have  lasted  little  more  than  a  fortnight. 
This  milder  plan  of  employing  flexion  may  be  often  found  successful  when  the  patient  cannot 
tolerate  more  rigid  confinement. 

Many  cases  are  also  reported  in  which  flexionhas  been  successfully  used  in  combination 
with  pressure  or  Esmarch's  bandage.  In  one  under  the  care  of  Mr.  Pemberton,4  the  amount 
of  pressure  used  was  so  slight  that  no  great  importance  is  attached  by  him  to  its  action.  Yet 
the  aneurism,  a  large  one,  and  pulsating  strongly,  was  cured  in  less  than  twelve  hours.  A 
somewhat  similar  case  is  reported  by  Mr.  A.  Pritchard  of  Bristol,  in  the  '  British  Medical 
Journal,'  March  30,  1861. 5 

The  failures  which  have  hitherto  been  recorded  appear  not  beyond  what  any  other 
method  of  treatment  is  exposed  to. 

1  For  the  details  of  this  case,  which  I  had  the  opportunity  of  seeing,  in  consultation  with 
Mr.  Hart,  before  the  commencement  of  the  treatment,  see  Med.-Ckir.  Trans,  vol.  xlii.  p.  205. 
In  the  same  volume  is  the  report  of  a  similar  successful  case  under  the  care  of  Mr.  Shaw. 
The  plan  is  understood  to  have  been  tried  some  time  previously  on  a  patient  of  Sir  W.  Fer- 
gusson  at  King's  College  Hospital ;  but  it  seems  likely  that  the  trial  was  not  very  persistent. 
The  details  have  been  lost ;  and  the  fact  was  first  mentioned  after  the  publication  of  Mr. 
Hart's  case.  Mr.  Hart's  case  occurred  in  1858.  It  seems,  however,  that  the  method  was 
successfully  used  by  Dr.  Th.  Maunoir  of  Geneva,  in  1857.  See  Richet,  in  Diet,  de  Med.  et 
Chir.  pratique,  vol.  ii.  p.  339. 

2  Brit.  Med.  Journ.  1868,  vol.  i.  p.  585.     Ibid.  April  6,  1872. 

3  A  second  case,  under  Mr.  Hart's  care,  was  communicated  to  the  Royal  Medical  and 
Chirurgical  Society,  in  which  the  cure  was  effected  in  a  few  days  without  even  confinement  to 
the  recumbent  position.     {Proceedings  of  the  Royal  Med.  and  Chir.  Soc.  vol.  iv.  p.  37.) 

4  Lancet,  Sept,  3,  1859,  p.  232. 

5  See  also  a  case  by  Mr.  Codes,  in  the  Dublin  Hospital  Gazette.  June  15,  1860  ;  and  one 
by  Dr.  Leith  Adams,  Med,  Times  and  Gazette,  Jan.  26,  1861. 
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Thus  in  Mr.  Moore's  case,  above  referred  to  (p.  60),  flexion  was  tried  unsuccessfully  ;  but 
then  the  tumour  was  large,  and  was  growing  rapidly  towards  the  joint ;  and  such  cases  are 
peculiarly  intractable.  In  a  case  under  Sir  J.  Paget 's  care/  this  method  was  tried  and  failed  ; 
but  in  that  case  other  methods  of  treatment  also  failed,  the  case  not  being  one  of  aneurism  in  the 
proper  sense  of  the  term,  but  of  ulcerated  artery  without  a  sac. 

A  case  was  in  St.  George's  Hospital  in  1867  of  popliteal  aneurism  of  two  months' duration, 
in  a  man  aged  twenty-six,  of  dissipated  habits.  Flexion  to  about  a  right  angle,  nearly  but 
not  quite  stopped  the  pulsation.  After  eleven  days  of  flexion  the  pulsation  had  ceased  entirely. 
It  recurred,  however,  though  to  a  very  slight  extent,  from  time  to  time,  and  the  limb  continued 
to  increase  in  size,  until  a  portion  of  the  swelling  suppurated  ;  and  then  bleeding  occurred  from 
the  tumour,  necessitating  amputation.  On  examining  the  limb  the  artery  was  found  com- 
pletely divided  into  two  parts.  No  mention  is  made  of  any  obvious  disease  in  the  coats  of  the 
artery.  A  somewhat  similar  case  under  Sir  J.  Fayrer's  care  was  referred  to  in  my  lectures 
on  Aneurism  at  the  Royal  College  of  Surgeons. 

M.  Lie"gois2  gives  an  analysis  of  forty-nine  cases  of  popliteal  aneurism  treated  by  flexion, 
founded  on  a  thesis  by  M.  Stopin.  Twenty-six  were  cured,  flexion  being  used  alone  in  eleven 
cases,  and  in  four  after  other  methods  had  failed.  In  the  remaining  eleven  flexion  was  used 
in  combination  with  other  measures.  Out  of  the  twenty-three  cases  which  failed,  seven  aie 
stated  to  have  suffered  rupture,  and  one  inflammation  of  the  sac. 

The  cases  best  adapted  for  the  trial  of  flexion  are  the  simplest.  In  those  cases 
where  the  tumour  is  not  of  very  large  size,  where  the  parts  covering  it  are  not  much 
inflamed,  nor  the  joint  involved  and  where,  as  far  as  can  be  ascertained,  the  tumour 
is  seated  on  the  superficial  face  of  the  artery,  we  may  anticipate  benefit  from  flexion. 
If  the  flexion  of  the  limb  entirely,  or  almost  entirely,  suspends  the  pulsation  and  the 
bruit,  this  treatment  may  be  trusted  by  itself;  otherwise  a  compressor  must  be 
applied  to  the  artery  above,  in  aid  of  the  flexion.  But  the  compression  need  not,  in 
such  a  case,  be  applied  with  nearly  the  same  severity  which  would  be  demanded  in 
an  ordinary  case.3  A  very  slight  amount  of  pressure  will  often  serve ;  and  if  the 
only  advantage  of  this  simple  and  nearly  painless  proceeding  were  to  spare  the 
patient  the  annoyance  of  severe  pressure,  it  would  be  no  slight  one.  There  are, 
however,  many  cases  in  which  the  aneurism  will  be  entirely  cured  by  it,  without  the 
smallest  risk  either  to  life  or  limb. 


Treatment  by  Manipulation. 

A  method  of  treatment  has  been  founded  on  the  consideration  of  the  pathological 
changes  which  by  the  deposition  of  fibrine  and  occlusion  of  the  cavity  of  an  aneur- 
ismal  sac  lead  to  its  cure,  and  on  the  analysis  of  certain  cases  in  which  the  accidental 
displacement  of  clot  from  within  the  sac,  and  its  impaction  in  the  artery  on  the  distal 
side  of  the  aneurism,  has  seemed  to  give  rise  to  exceptional  cures.  Sir  W.  Fergusson 
has  endeavoured  artificially  to  imitate  this  process  by  means  of  a  particular  manipula- 
tion of  an  aneurism,  whereby  the  fibrine  within  may  be  so  displaced  as,  either  in  part 
or  in  whole,  to  block  up  the  main  artery  on  the  distal  side  of  the  disease. 

In  a  paper,  which  will  be  found  in  the  '  Medico-Chirurgical  Transactions,'  vol.  xl.  p.  1,  that 
surgeon  describes  two  cases  which  he  submitted  to  this  treatment.  Both  were  cases  of  sub- 
clavian aneurism.  The  first  patient  was  a  healthy-looking  man  of  middle  age,  having  a  large 
aneurism  of  two  years' standing,  involving  chiefly  the  middle  part  of  the  artery.  In  the  event 
of  any  operation  by  ligature  having  been  determined  on,  the  vessel  must  have  been  tied 
either  on  the  tracheal  side  of  the  scaleni,  according  to  the  Huiiterian  method,  or  on  the  distal 
side,  according  to  the  method  of  Wardrop  or  Brasdor.  Sir  W.  Fergusson  thus  describes  his 
proceeding :  '  The  patient  was  seated  in  a  chair :  and  I  placed  the  flat  end  of  the  thumb  on 
the  aneurismal  tumour,  so  as  to  cover  the  prominence.  I  then  pressed,  until  all  the  fluid 
blood  had  passed  from  the  sac,  and  I  could  feel  that  the  upper  side  of  the  aneurism  was 
pressed  against  the  lower.  I  now  gave  a  rubbing  motion  to  the  thumb,  and  felt  a  friction  of 
surfaces  within  the  flattened  mass.  The  movements  were  little  more  than  momentary,  but 
they  were  such  as  I  had  preconceived.'  The  immediate  effect  was  to  produce  giddiness  and 
mental  confusion,  so  that  the  patient  was  for  a  time  unable  to  stand.     Pulsation  ceased  in  the 


1  Med.  Times  and  Gazette,  1859,  vol.  ii.  p.  505. 

2  L  Union  med.  August  14, 1869,  p.  236. 

:i  See  Mr.  Pemberton's  case,  above  referred  to. 


TREATMENT   BY   MANIPULATION.  73 

arteries  below  the  tumour,  and  pain  was  experienced  in  the  hand  and  forearm.  In  the  evening', 
however,  pulsation  had  returned  in  these  vessels.  Next  day  the  manipulation  in  the  way- 
described  was  repeated,  with  much  the  same  immediate  effects.  Pulsation  returned  slowly 
after  some  days  in  the  arm  and  hand.  The  tumour  was  thought  to  have  become 
manifestly  less  in  size,  and  to  pulsate  less  strongly.  It  never  ceased,  however,  to 
pulsate,  and  eight  months  after,  the  patient  died,  owing  to  rupture  of  the  sac  at  the  lower  and 
back  part.  It  was  found  to  contain  solid  fibrire  of  old  date,  and  recently  coagulated  blood. 
The  axillary  artery  was  filled  with  a  firm  plug  of  fibrine.  In  the  second  case  so  treated  by  Sir 
W.  Fergusson,  paralysis  of  the  left  side  of  the  face,  and  of  the  left  forearm  and  leg,  followed 
the  manipulation,  the  pulse  ceasing  at  the  wrist.  With  this  exception  there  was  little 
material  change.  At  the  end  of  two  months  the  patient  resumed  his  occupation  as  a  seaman, 
having  regained  the  use  of  his  left  side ;  but  the  tumour  being  apparently  unaltered.  A  year 
after  he  was  again  seen,  and  an  attempt  made  to  keep  up  continued  pressure  on  the  tumour  ; 
but  it  proved  so  unsatisfactory,  that  it  was  given  up.  Again,  at  the  end  of  the  year,  that  is 
two  years  after  the  first  employment  of  manipulation,  he  returned;  and  now  the  tumour  had 
completely  disappeared,  there  was  not  a  trace  of  it  to  be  perceived ;  a  slight  pulse  could  be 
felt  at  the  wrist.  The  arm  seemed  much  the  same  as  its  fellow,  and  the  paralysis  of  the  left 
side  had  gone  off. 

Neither  of  these  cases  afforded  satisfactory  evidence  of  the  efficacy  or  safety  of  this 
mode  of  treatment.  In  the  first  case,  although  the  tumour  was  considered  to  be  some- 
what solidified,  it  never  ceased  to  pulsate  ;  and  after  a  few  months  caused  the  death 
of  the  patient  by  bursting.  In  the  second  case  no  perceptible  effect  was  produced  on 
the  tumour  at  the  time,  nor  did  it  seem  to  be  much  changed  at  the  end  of  a  year ; 
but  after  two  years  of  laborious  occupation,  the  tumour  was  found  to  have  disappeared. 
It  must  be  considered  doubtful  how  far  this  result  was  due  to  spontaneous  changes,  or 
to  accidental  displacement  of  the  contents  of  the  tumour  in  the  course  of  the  patient's 
frequent  exertions. 

The  sudden  faintness  of  both  these  patients  immediately  after  the  manipulation 
of  the  tumours,  and  the  paralysis  which  followed  in  the  second  case,  indicated  sources 
of  danger  connected  with  this  treatment,  which  Sir  W.  Fergusson  did  not  omit  to 
point  out.  It  seemed  possible  that  in  the  manipulation  some  of  the  broken-down 
fibrine  was  squeezed  towards  the  mouth  of  the  vertebral  or  carotid  arteries,  and 
by  obstructing  the  flow  of  blood  to  the  brain  produced  hemiplegia  in  the  manner 
suggested  by  Dr.  Kirkes,  who,  in  a  paper  read  before  the  Medical  and  Chirurgical 
Society  in  May  1852,  pointed  out  the  probability  of  this  condition  being  produced 
by  fibrine  from  the  valves  of  the  aorta  being  carried  along  mechanically  in  the 
blood.  A  case  highly  illustrative  of  this  danger  has  since  been  described  by  Prof. 
Esmarch.1 

Captain  C.  H.  consulted  a  friend  of  Prof.  Esmarch's  for  tonsillitis,  and  at  the  same  time 
drew  his  attention  to  a  tumour  on  the  left  side  of  his  neck,  which  had  formed  suddenly  three 
years  previously,  without  appreciable  cause,  and  had  now  attained  the  size  of  a  hen's  egg.  It 
was  easily  diagnosed  as  an  aneurism  of  the  common  carotid.  On  repeating  the  examination 
a  few  days  later,  and  exerting  pressure  upon  the  tumour  for  the  purpose  of  reducing  it,  the 
patient  fell  suddenly  back  with  symptoms  of  apoplexy ;  he  was  at  once  bled ,  and  conveyed  to 
the  hospital,  where  he  was  placed  under  the  care  of  Dr.  Esmarch.  There  was  right-sided 
cerebral  paralysis ;  the  pupils  were  dilated,  but  reacted  to  the  light ;  the  tumour  pulsated 
simultaneously  with  the  carotids,  but  presented  no  murmur.  Prof.  Esmarch  diagnosed  the 
detachment  of  fibrine  from  the  aneurismal  sac  and  consequent  obliteration  of  the  left  carotid. 
Death  ensued  three  days  afterwards.  At  the  autopsy,  performed  by  Prof.  Weber,  of  which 
the  most  careful  details  are  given,  the  sac  of  the  large  aneurism  was  found  to  be  partly  lined 
with  more  or  less  firmly  attached,  ragged,  fibrinous  coagula ;  much  loose  fibrine  irregularly 
interwoven  was  also  in  the  sac  ;  a  firm  coagulum  was  drawn  out  of  the  internal  carotid,  and 
this  coagulum  was  found  to  extend  up  to  the  carotid  foramen.  There  was  no  coagulum  in 
the  external  carotid.  The  cerebral  carotid,  the  middle  cerebral,  and  the  ophthalmic  artery 
were  completely  blocked  up  with  coagula  of  a  dark-brown  colour,  enclosing  numerous  red 
and  greyish- white  plugs,  which  evidently  were  derived  from  the  aneurism.  Their  identity 
was  proved  by  the  microscope.  There  was  considerable  softening  of  the  middle  of  the  left 
hemisphere,  including  the  corpus  callosum. 

A  somewhat  similar  accident  was  described  by  Mr.  Teale  of  Leeds,  in  some  clinical  remarks 
delivered  in  1859.2  lie  mentions  that  in  the  year  1847  he  was  one  of  a  numerous  consultation 
in  a  doubtful  case  of  carotid  aneurism.     The  subject  of  it  was  a  middle-aged  female,  in  good 


1  Virchow,  Archiv  fur  Path.  Anat.  und  Physiologie,  vol.  xi.  p.  410,  1857. 

2  Med.  Times  and  Gas.  March  1859,  p.  265. 
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health  in  other  respects.  She  was  seated  in  a  chair  while  the  tumour  was  examined  by  several 
persons  in  succession,  and  subjected  by  them  to  repeated  handling  and  compression.  While 
this  was. going  on,  she  suddenly  became  pale  and  slipped  oft'  the  chair.  On  being  raised,  she 
was  found  to  be  hemiplegic ;  after  lingering  in  this  state  a  few  weeks,  she  died.  The  tumour 
was  found  after  death  to  be  aneurismal. 

These  two  cases  serve  to  show  very  strongly  the  dangers  which,  as  Sir  W. 
Eergusson  himself  pointed  out,  are  likely  to  follow  the  manipulation  of  aneurismal 
tumours  of  the  neck.  On  the  other  hand,  subclavian  aneurisms  are  almost  always 
ultimately  fatal,  and  have  never  yet  been  successfully  treated  by  the  Hunterian 
ligature. 

Soon  after  the  publication  of  Sir.  W.  Fergusson's  paper,  Mr.  Robert  Little  a  admitted  into 
the  Donegal  Infirmary  an  Albino,  aged  fifty-three,  having  an  aneurism  of  the  right  subclavian 
artery,  of  nine  months'  duration,  of  considerable  size,  pulsating  strongty,  having  a  loud  bruit, 
soft  and  compressible,  somewhat  red  and  inflamed  on  the  cutaneous  surface.  Anodynes, 
sedatives,  local  refrigerants,  and  venesection  were  employed  without  effect.  On  January  1, 
1856,  by  making  gentle  but  steady  pressure  with  the  thumbs  alternately  over  the  aneurismal 
sac,  Mr.  Little  succeeded  in  displacing  some  of  the  coagula,  and  directing  them  towards  the 
distal  opening  of  the  artery.  No  other  local  treatment  was  adopted  ;  but  the  patient  was 
ordered  a  preparation  of  iron  internally.  For  the  first  two  days  no  cbange  was  perceptible 
either  in  the  tumour  or  the  arm ;  but  on  the  third  day  the  pulse  at  the  wrist  was  manifestly 
weaker,  and  the  arm  somewhat  colder  than  the  opposite  one.  The  symptoms  gradually 
increased  up  to  the  tenth  day  after  the  manipulation  of  the  sac,  when  no  pulsation  could  be 
felt  in  either  the  radial,  brachial,  or  axillary  arteries.  From  this  time  the  tumour  itself 
gradually  became  more  solid,  and  Anally  all  pulsation  ceased.  The  tumour  wasted  to  the  size 
of  a  small  walnut,  and  two  superficial  arterial  branches  could  be  traced  running  transversely 
across  it ;  one  immediately  above  the  clavicle,  the  other  somewhat  higher  up.  For  a  time 
the  arm  was  partially  paralysed  and  very  cold,  but  it  subsequently  recovered  sensation 
and  motion ;  and  when  the  patient  was  seen  a  year  afterwards,  his  cure  was  in  all  respects 
complete. 

In  addition  to  this  highly  satisfactory  and  interesting  cure,  Mr.  Teale  of  Leeds,  and  Dr. 
G.  E.  Blackman  of  Cincinnati,  have  each  successfully  treated  an  aneurism  of  the  lower 
extremity  by  manipulation,  aided,  however,  in  each  case  by  compression.  Dr.  Blackman 's 
case  is  not  very  convincing.  In  Mr.  Teale's  the  second  manipulation  of  the  sac  was  followed 
by  the  immediate  cessation  of  the  pulsation,  which  had  been  increasing  up  to  that  time  in 
spite  of  compression,  and  a  prior  attempt  at  manipulation.2 

In  a  lecture  on  this  subject,  delivered,  at  the  Royal  College  of  Surgeons,3  I  arrived  at  the 
following  conclusions  with  respect  to  the  results  of  the  manipulation-treatment,  and  have  no 
subsequent  experience  to  produce.  It  had  been  used  in  five  cases  of  subclavian  and  twTo  of 
femoral  aneurism.  There  was  no  proof  of  rupture  of  the  sac  in  any  of  the  cases,  though  in 
one  it  was  suspected.  There  was  clear  evidence  of  a  cure  in  two  cases  and  a  good  advance 
towards  cure  in  another.  From  this  I  inferred  that  the  treatment  was  justifiable  in  suitable 
cases,  viz.  where  there  was  some  evidence  of  deposit  of  fibrine  in  the  sac,  where  the 
aneurism  was  not  of  large  size  and  its  distal  extremity  easily  accessible  to  the  touch :  it 
being  of  course  premised  that  the  disease  is  not  amenable  to  less  dangerous  and  more 
promising  treatment. 

Esmarch's  Bandage. 

A  very  useful  addition  to  our  means  of  treating  aneurism  was  introduced  into 
practice  by  Staff  Surgeon  Reid  of  the  Royal  Naval  Hospital,  Plymouth,4  viz.  the 
application  of  Esmarch's  bandage.  This  seems  to  combine  direct  pressure  with  the 
total  stoppage  of  the  circulation,  and  thus  to  unite,  at  least  during  the  time  of  its 
application,  the  advantages  of  direct  and  indirect  compression,  and  possibly  also  of 
manipulation,  for  it  is  very  likely  that  the  clot  in  the  sac  may  be  somewhat  displaced, 
and  thus  give  rise  to  further  coagulation  in  the  sac  and  obstruct  the  opening  into 
the  artery.  Esmarch's  bandage  appears,  as  far  as  present  experience  enables  us  to 
judge,  to  be  rather  an  adjunct  to  the  method  of  compression  than  an  independent 

1  Med.  Times  and  Gaz.  May  23,  1857. 

2  Blackman,  Western  Lancet,  June  1859.  Nmo  York  Journ.  of  Med.  Sci.  1857,  p.  291. 
Teale,  Med.  Times  and  Gaz.  p.  205,  March  1850. 

3  Lancet,  vol.  i.  1873,  p.  159. 

4  Lancet,S&pt.  25,  1875.  A  New  Method  of  Treating  External  Aneurism.  London,  1876. 
See  also  Transactions  of  the  Surgical  Section  of  the  International  Medical  Congress,  1881,  p.  5. 
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means  of  cure,  for  though  possibly  cases  may  have  been  cured  solely  by  this  means, 
they  are  exceptional;  and  in  all  the  successful  cases  on  record,  as  far  as  I  can  ascertain, 
the  surgeon  has  thought  it  prudent,  if  not  necessary,  to  use  digital  or  instrumental 
pressure  as  a  precautionary  measure  after  the  removal  of  the  bandage.  This  was 
done  in  Dr.  Reid's  original  case,  which  was  as  rapidly  and  completely  successful  as 
any  of  those  since  recorded.  In  that  case  also,  as  in  most  of  the  others,  digital  and 
instrumental  compression  had  previously  been  employed,  and,  as  he  points  out,  may 
have  contributed  to  the  cure.  But,  however  this  may  be,  there  is  no  doubt  of  the 
high  value  of  this  method  of  treatment ;  and  it  is  one  which  should  not  be  neglected 
in  any  case  where  there  seems  no  contra-indication  to  direct  pressure.  Such  contra- 
indication would  be  found  in  any  circumstance  that  would  seem  to  augur  a  probability 
of  the  sac  bursting.1  But,  as  it  seems  to  me,  the  use  of  Esmarch's  bandage  is  above 
all  indicated  in  small  aneurisms  approaching  the  tubular  varietj^,  and  therefore 
devoid  of  any  distinct  bruit.  Such  a  case  was  under  my  own  care,  unfortunately  just 
before  I  had  heard  of  Dr.  Reid's  case,  and  after  the  failure  of  other  means  I  was 
obliged  to  tie  the  artery.2  In  such  a  case  as  this  I  should  expect  Esmarch's  bandage 
to  succeed  rapidly  and  almost  certainly,  while  in  a  large  and  rapidly  increasing  or  an 
inflamed  aneurism  I  should  think  its  employment  rather  prejudicial  to  the  patient's 
chance  of  surviving,  and  should  recommend  immediate  ligature. 

The  method  of  applying  the  bandage  is  very  clearly  described  by  Dr.  Reid,  and  I 
am  not  aware  that  any  improvement  has  since  been  made.  The  pressure  over  the 
sac  should  be  slight,  or  perhaps  the  sac  may  be  avoided  altogether,  '  bandaging  as 
lightly  as  possible  over  the  tumour,  or  even  shifting  it  by  one  or  two  adroit  turns  of 
the  roller,  and  leaving  its  surface  free'  (Reid).  Mr.  Heath  3  even  proposes  to  endeavour 
to  keep  the  sac  artificially  distended  by  carrying  the  upper  part  of  the  roller  from 
above  downwards,  so  as  to  drive  the  blood  in  the  thigh  towards  the  sac,  the  surface 
of  which  is  left  uncovered.  This,  however,  appears  unnecessary,  and  may  possibly 
be  prejudicial  as  rendering  the  obstruction  of  the  mouth  of  the  aneurism  less  probable. 
As  to  the  precise  time  during  which  the  pressure  may  be  applied,  we  have  at  present 
no  certain  means  of  laying  down  an  exact  limit.  It  seems  best  to  commence  with  an 
hour's  pressure  of  the  bandage,  keeping  the  patient  under  the  influence  of  ether  or 
chloroform,  if  necessary,  and  to  be  guided  as  to  the  time  and  duration  of  a  second 
trial  by  the  results  of  the  first.  There  seems  no  serious  danger  in  an  application 
protracted  to  two  hours  in  an  ordinary  case.  When  the  cord  is  removed,  digital  or 
instrumental  pressure  is  to  be  kept  on  the  femoral  artery  for  a  few  hours. 

Dr.  Stimson  of  New  York  4  has  collected  sixty-two  cases  in  which  Esmarch's 
bandage  has  been  used  for  popliteal  aneurism,  but  in  only  fifty-two  of  them  has  Dr. 
Reid's  method  been  followed.  Of  these  twenty-eight  were  successful,  twenty-two  failed, 
and  two  died,  in  one  with  commencing,  in  the  other  with  impending  gangrene.  Mr. 
Pearce  Gould's  table  in  the  '  Transactions  of  the  International  Medical  Congress'  shows 
out  of  forty-seven  popliteal  aneurisms  thus  treated,  either  twenty- seven  or  twenty-eight 

1  Mr.  0.  Pemberton  says  with  much  truth,  in  discussing  Dr.  Reid's  paper  above  referred 
to,  that  '  this  method  of  treatment  cannot  be  advisable  in  large  aneurisms,  or  where  there  is 
any  serious  venous  obstruction,' 

2  Clin.  Trans,  vol.  ix.  p.  19.  Dr.  Reid  is  of  an  opposite  opinion,  and  thinks  that  his 
method  is  not  well  adapted  for  tubular  aneurisms  ;  but  it  seems  to  me  that  Dr.  Reid  lays  too 
little  stress  on  the  impaction  of  the  clot  in  the  artery  as  it  enters  and  leaves  the  sac  which 
post-mortem  examination  shows  to  he  produced  by  Esmarch's  bandage.  If  its  use  were  to  be 
restricted  to  purely  sacculated  aneurisms,  it  would  be  restricted  indeed,  if  by  that  term  be 
intended  aneurisms  which  stand  out  like  a  bud  off  the  artery  and  have  only  one  opening  of 
communication  with  it.  Most  aneurisms  (as  I  think  I  have  proved)  approach  nearer  to  the 
tubular  form,  and  have  two  openings  into  the  artery.  Impaction  of  clot  in  the  proximal 
opening  or  in  both  is  a  potent  means  of  cure,  and  this  seems  often  effected  by  direct  pressure. 
Stagnation  of  blood  in  the  aneurism  seems  to  me  of  inferior  importance,  since  if  the  mouth  of 
the  aneurism  is  unobstructed,  the  soft  clot  so  formed  must  be  redissolved.  For  evideuces  of 
this  impaction  of  clot  after  the  use  of  Esmarch's  bandage  I  would  refer  to  Mr.  Wagstaffe's 
case,  described  and  figured  by  him  in  'Path.  Trans.'  vol.  xxix.,  and  to  the  post-mortem  ex- 
amination of  Dr.  Reid'a  case,  which,  however,  is  less  convincing,  since  a  longer  time  had 
elapsed. 

3  Clin.  Trans,  xiii.  155.  4  Am.  Journ.  Med.  Sci.  April  1881. 


76  ANEURISM. 

in  which  a  cure  is  claimed,  and  eight  cases  of  femoral  aneurism,  in  five  of  which  the 
method  was  successful ;  but,  as  Mr.  Gould  very  truly  says,  the  method  has  so  often 
been  used,  and  generally  unsuccessfully,  in  cases  which  have  not  been  published,  that 
no  conclusion  can  be  drawn  from  such  figures.  Present  experience  does  not  enable 
us  to  give  any  positive  estimate  of  the  danger  of  the  attempt,  when  it  fails.  That  so 
severe  a  proceeding,  if  it  fails  to  cure  the  aneurism,  must  render  the  case  more 
dangerous,  is,  I  should  have  thought,  almost  self-evident.  The  mere  production  in 
the  sac  of  a  certain  amount  of  soft  clot !  is  a  transitory  and  doubtful  benefit  which 
the  great  disturbance  of  the  circulation  of  the  limb,  the  pain  and  constitutional 
irritation,  far  more  than  counterbalance.  I  would,  therefore,  restrict  this  method  of 
treatment  to  those  cases  in  which  a  cure  may  reasonably  be  hoped  for  in  one  sitting, 
that  is  to  recent  and  small  tumours  ;  and  as  the  use  of  digital  pressure  with  or  with- 
out genuflexion  involves  no  such  risks  and  very  little  inconvenience,  it  appears  to  me 
to  be  unjustifiable  to  use  the  bandage  except  on  the  failure  of  these  milder  and  safer 
measures. 

The  dangers  are :  L  From  rupture  (palatial  or  complete)  of  the  tissues  forming  the 
sac.  2.  From  gangrene  produced  either  by  the  suspension  of  the  entire  circulation 
of  the  limb,  or  by  the  sudden  obstruction  of  the  aneurismal  tumour,  or  possibly  by 
the  simultaneous  pressure  on  the  vein;  and  3.  Possibly,  as  Mr.  Gould  believes,  from 
increase  in  the  blood  pressure  in  the  heart  and  large  vessels  resulting  from  the 
expulsion  of  the  blood  from  the  limb.  This  idea  seems  to  be  founded  on  the  fatal 
result  which  followed  in  a  case  2  where  the  patient  had  phthisis  and  fatty  heart,  and 
the  bandage  was  twice  applied,  and  each  time  over  two  hours.  The  case  does  not 
seem  to  me  to  support  the  conclusion,  but  I  should  not  myself  venture  on  the  appli- 
cation of  the  bandage  in  any  such  case,  believing  that  the  ligature,  though  no  doubt 
very  dangerous,  would  be  on  the  whole  the  best.  The  sugillations  of  blood  which 
are  sometimes  found  in  the  neighbourhood  of  the  sac  prove  the  severity  of  the  effect 
on  the  tissues  forming  the  sac.  They  will  be  found  described  by  Mr.  Bryant  in  his 
observations  on  Dr.  Reid's  and  Mr.  Gould's  papers ;  where  will  also  be  found  an 
account  by  Mr.  0.  Pemberton  of  a  case  under  his  own  care  which  proved  fatal  from 
gangrene. 

It  does  not  seem  that  the  use  of  Esmarch's  bandage  exercises  much  deleterious 
influence  on  the  prospects  of  subsequent  ligature,  should  this  be  found  necessary.  In 
twenty  of  Mr.  Gould's  cases  the  artery  was  subsequently  tied  ;  seventeen  recovered 
completely,  and  another  after  gangrene  of  the  foot ;  and  two  died,  one  after  amputa- 
tion, and  the  other  from  pyaemia. 

Treatment  by  Coagulating  Injections. 

The  treatment  of  aneurism  by  the  injection  of  a  coagulating  fluid  into  the  centre 
of  the  tumour  is  so  uncertain  and  so  little  used  that  a  short  account  of  it  must 
suffice.  The  first  proposal  was  put  forward  by  Monteggia,3  who  suggested  alcohol, 
acetate  of  lead,  and  tannin  as  coagulating  agents.  Wardrop  4  suggested  acetic  acid, 
advising  also  compression  so  as  to  stop  the  circulation  above  and  below  the  tumour. 
But  since  the  experiments  of  Pravaz  on  the  effects  of  perchloride  of  iron,  that 
substance  has  been  chiefly,  if  not  solely  used.  Upwards  of  thirty  cases  so  treated 
have  been  collected ;  and  there  can  be  no  doubt  of  the  possibility  of  thus  coagulating 
a  large  portion  at  any  rate  of  the  blood  in  an  aneurism.  But  this  cannot  be  done 
without  great  danger.  The  dangers  proceed  either  from  inflammation  and  abscess, 
set  up  in  the  neighbourhood  of  the  sac,  from  inflammation  of  the  sac  itself,  producing 
gangrene,  or  rupture  of  the  aneurism,  or  from  the  consequences  of  embolism.     In 


1  Dr.  Stimson's  article  contains  a  description  of  the  condition  of  the  parts  after  death  in 
two  cases,  and  a  drawing  of  the  dissection  of  an  aneurism  cured  by  Esmarch's  bandage  (from 
'  Path.  Trans.'  xxix.  72).  They  show  soft  coagulum  which  in  the  latter  case  was  hardening 
(Imt  without  lamination),  and  obstruction  of  the  artery  in  the  neighbourhood  of  the  tumour. 

2  Dr.  R.  F.  Weir,  Arch,  of  Med.  xxxi.  210.     No.  29  in  Mr.  Gould's  table. 

3  Inslituzioni  Chirurffiche,  pp.  68,  82,  124.     Milan,  1*18. 

4  Cost'ello's  Cycl.  if'lrac.  Surg.  i.  218. 
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eighteen  collected  cases,  the  injection  proved  fatal  four  times;  twice  from  gangrene 
of  the  limb,  once  from  haemorrhage  following  gangrene  of  the  sac,  and  once  from 
phlebitis.  This  is  a  formidable  roll  of  accidents  and  a  large  proportion  of  deaths. 
It  will  seem  yet  larger,  when  we  remember  that  it  is  a  condition  of  primary 
necessity,  now  recognised  by  all  surgeons,  that  before  the  method  of  injection  can  be 
applied,  it  must  be  possible  to  arrest  the  current  of  the  blood  by  pressure  on  the 
artery  above  and  below  the  tumour.  Thus  it  would  be  possible  in  nearly  all  these 
cases  to  apply  either  instrumental  or  digital  compression  or  flexion ;  proceedings 
which  can  count  a  larger  proportion  of  successes,  and  which  are  not  open  to  the  same 
objections. 

The  treatment  by  injection  has  been  applied  to  nearly  every  form  of  external 
aneurism  :  to  popliteal  aneurism,  by  Niepce,  Lenoir,  Minor,  and  Isaacs  ■  to  carotid 
aneurism,  by  M.  Dufour;  to  aneurisms  of  the  elbow,  by  M.  Jobert,  Serres  d'Alais, 
Vallette,  and  Dieulafoy ;  and  even  to  aneurisms  of  the  innominate,  by  M.  Barrier ; 
of  the  subclavian  by  Petrequin  ;  and  of  the  aorta  by  Syme.  The  last  three  varieties 
are  totally  out  of  the  domain  of  this  method  of  treatment,  because  they  are 
inaccessible  to  the  compression  of  the  artery  on  their  cardiac  a,nd  distal  side ;  and 
without  this  precaution,  the  small  clots  formed  by  each  drop  of  the  perchloride  on  its 
entering  the  sac,  are  likely,  as  has  been  proved  by  experience,  to  be  carried  by  the 
blood  into  the  ramifications  of  the  artery  and  produce  gangrene.  To  repeat  those 
experiments  would  therefore  now  be  unjustifiable.  Aneurisms  of  the  popliteal 
artery,  and  of  the  extremities  generally,  are  susceptible  of  such  satisfactory  treatment 
by  compression  and  flexion,  that  the  more  dangerous  method  of  injection  would  here 
be  out  of  place.  An  exception,  however,  must  be  made  for  those  varicose  aneur- 
isms seen  most  commonly  at  the  elbow  after  venesection,  which  have  not  always 
proved  amenable  even  to  digital  compression,  and  in  which  deligation  is  somewhat 
complicated  and  difficult.  Injection  of  perchloride  of  iron  has  four  times  been 
successfully  applied  to  such  a  condition  by  Jobert,  Serres,  Vallette,  and  Dieulafoy  ; 
and  proper  precautions  being  used,  this  method  may  here  be  found  advantageous. 
The  same  may  also  be  said  for  cirsoid  and  anastomotic  aneurisrn.  (See  '  Cirsoid 
Aneurism.') 

When  in  any  case  it  is  determined  to  inject  a  coagulating  fluid,  it  is  desirable  to 
adopt  certain  precautions.  In  the  first  place,  as  to  the  fluid  selected.  Various 
preparations  of  iron,  such  as  the  lactate,  the  persulphate,  the  acetate  of  the  sesqui- 
oxide  of  iron,  tannic  acid,  alcohol,  and  acetic  acid,  have  been  recommended  and 
employed ;  but  the  coagulating  power  of  the  solution  of  the  perchloride  is  so  much 
greater  than  that  of  any  of  these  fluids,  that  it  obtains  the  preference  notwithstand- 
ing its  irritating  qualities.  In  order  to  reduce  this  irritating  action  to  its  minimum, 
it  is  desirable  to  employ  a  neutral  solution  of  the  perchloride  and  one  of  feeble 
dilution.  Very  careful  directions  have  been  given  for  the  preparation  of  the  solu- 
tions by  M.  Burin-Dubuisson,1  M.  Soubeiran,2  and  others.  In  the  earliest  cases  a 
solution  was  employed  of  the  strength  of  45° — 49°  Beaume,  i.e.  sp.  gr.  1-454 — P526  ; 
but  experience  has  shown  that  solutions  of  this  strength  are  productive  of  excessive 
inflammation,  and  lead  almost  inevitably  to  grave  accidents.  The  experience  of 
M.  Valette  has  shown  that  a  solution  of  twenty  degrees  possesses  great  coagulating 
power,  and  no  higher  degree  of  strength  should  be  employed.  Care  also  should  be 
taken  not  to  inject  an  excess  of  the  perchloride  ;  for  this  not  only  inflames  the 
tissues  of  the  sac,  but  diminishes  the  solidity  of  the  clot.  M.  Broca  advises  the 
injection  of  twenty  drops  to  every  centilitre  (100th  of  a  pint)  of  the  contents  of  the 
aneurismal  sac.  The  recent  experience  of  M.  Dieulafoy  (1859)  seems  to  show  that 
one-tenth  of  this  quantity  may  suffice  ;  and  that  for  an  aneurism  containing  twelve 
centilitres,  or  three  and  a  half  ounces,  eighteen  to  twenty  drops  only  need  to  be 
injected.  The  best  instrument  for  the  purpose  is  the  small  graduated  syringe  with 
screw  piston  and  glass  body,  made  for  the  purpose  by  most  instrument-makers,  and 

1  Compte  rendu  de  VAcad.  des  Sciences,  Jan.  16,  1854,  vol.  xxxviii.  p.  89. 

2  Bulletin  de  Therapeutique,  vol.  xlv.  p.  454,  1853 ;  see  also  IViese  de  M.  Jean  Pravaz, 
Paris,  1857. 
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also  used  for  subcutaneous  injections.  In  performing  the  injection,  it  is  necessary 
first  to  establish  accurate  compression  of  the  artery  above  and  below  the  tumour,  so 
as  completely  to  arrest  the  blood  in  it.  The  pointed  trocar  is  plunged  perpendicularly 
into  the  tumour,  care  being  taken  on  the  one  hand  not  to  miss  the  cavity,  and  on  the 
other  not  to  transfix  it,  both  of  which  Occidents  have  happened  to  experienced 
operators.  The  success  of  the  step  is  indicated  by  the  issue  of  arterial  blood,  an 
indication  which  should  be  looked  for.  The  cannula  is  now  screwed  on  to  the 
trocar,  and  so  much  as  may  be  thought  necessary  of  the  injection  is  pushed  out  into 
the  fluid  contents  of  the  sac  by  successive  turns  of  the  piston.  Each  turn  is  usually 
equivalent  to  half  a  drop,  and  the  quantity  injected  may  be  further  estimated  by  a 
reference  to  a  scale,  which  should  be  marked  on  the  glass  body  of  the  syringe.  The 
point  of  the  trocar  may  be  directed  upwards,  downwards,  and  on  either  side,  without 
withdrawing  it,  so  as  to  form  several  centres  of  coagulation.  When  the  tumour  has 
acquired  a  certain  consistence  and  the  coagulation  has  sufficiently  taken  place,  one 
turn  backwards  should  be  given  to  the  piston,  so  as  to  draw  up  the  liquid  contained 
in  the  cannula  and  to  prevent  its  irritating  contact  with  the  tissues ;  it  is  then  care- 
fully withdrawn.  The  compression  of  the  artery  on  the  cardiac  side  of  the  sac 
should  be  continued  for  an  hour. 

It  is  necessary  to  attend  to  these  precautions  very  carefully,  because  experience 
has  shown  that  owing  to  their  neglect  many  of  those  serious  accidents  occurred 
which  marred  the  success  of  the  earlier  cases.  Notwithstanding  their  observance,  it 
is  to  be  expected  that  inflammation  of  the  sac,  with  its  attending  disasters,  will 
frequently  follow  the  injection  of  the  perchloride  of  iron ;  and  since  this  method  is 
mainly  applicable  to  those  superficial  aneurisms  which  can  be  treated  by  other 
proceedings  not  open  to  that  objection,  and  not  followed  by  those  dangers,  the 
applications  of  the  treatment  by  injection  are  likely  to  be  limited.1  The  discovery 
of  a  fluid  of  great  coagulating  power,  and  devoid  of  irritating  properties,  is  a  deside- 
ratum in  this  method. 

Introduction  of  Foreign  Bodies  into  the  Sac. 

Mr.  Moore  suggested  a  method  of  inducing  coagulation  in  the  sac  of  an 
aneurism  by  means  of  the  introduction  of  a  large  quantity  of  fine  iron  wire.  The 
object  of  this  proceeding  is  to  detain  the  fibrine  of  the  circulating  blood,  and  thus  to 
form  a  clot,  much  in  the  same  way  as  in  the  common  experiment  of  whipping  the 
fibrine  out  of  a  mass  of  blood  with  twigs. 

The  reader  may  refer  to  Mr.  Moore's  case,  which  was  one  of  aneurism  of  the 
aorta  ('  Med.  Chir.  Trans.'  vol.  xlvii.)  for  the  history  of  this  attempt.  It  proved 
fatal  from  inflammation  of  the  sac  and  parts  around.  Doubtless  the  substance  used 
was  too  irritating ;  and  the  use  of  wire  is  now  abandoned.  Still  the  preparation  from 
Mr.  Moore's  case,  in  the  Middlesex  Hospital  Museum,  shows  that  a  good  deal  of 
coagulum  was  really  formed  about  the  wire,  and  of  late  the  attempt  has  been  renewed, 
using  carbolised  catgut,  or  horse  hair,  instead  of  wire.  Horse-hair  is  no  doubt  by  far 
the  best  material  on  account  of  its  combining  softness  and  firmness  with  insolubility  ; 
and  Mr.  Bryant's  case  2  seems  to  me  to  show  the  possibility  of  producing  complete 
consolidation  in  this  manner.  Yet  the  method  must  always  be  one  of  very  limited 
application.  It  ought  not  to  be  used  when  there  is  any  reasonable  chance  of  success 
by  ligature  or  any  form  of  pressure,  and  its  superiority  to  galvano-puncture  is  very 

1  In  Gurlt  and  Hirscli's  Jahresbericht,  vol.  ii.  p.  314,  Berlin  1869,  will  he  found  a  reference 
to  a  work  by  Signor  Marsacci  on  this  method  of  treating  aneurism  ;  in  which  the  author 
relates  numerous  experiments  with  all  known  kinds  of  coagulating  fluids.  The  conclusion 
arrived  at  is  that  expressed  in  the  text,  viz.  that  the  method  is  one  not  deserving  of  confidence, 
and  which  it  is  unjustifiable  to  employ  in  cases  where  compression  can  he  used.  Dr.  Stimson, 
in  the  American  reprint  of  the  second  edition  of  this  work,  has  referred  to  two  cases  under 
3)r.  Hutchinson's  and  one  under  Dr.  Eliot's  care,  in  all  of  which  the  method  was  either  useless 
or  injurious. 

2"  Practice  of  Surgery,  vol.  i.  p.  435.  Some  other  cases  are  cited  by  Stimson  in  the 
reprint  of  this  essay  above  quoted. 
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doubtful.     But  perhaps  in  some  cases  of  subclavian  or  aortic  aneurism  its  employ- 
ment may  be  justifiable. 

Other  surgeons  have  also  tried  to  induce  coagulation  by  introducing  foreign 
bodies  temporarily  into  the  aneurismal  sac.  The  operation  has  always  been  performed 
by  means  of  needles,  which  have  been  withdrawn  when  the  coagulation  has  seemed 
sufficiently  far  advanced.  M.  Richet  mentions  l  five  cases  in  which  this  plan  has 
been  adopted,  but  in  no  case  with  any  success,  and  in  some  with  very  grave 
accidents.  Mr.  Heath,  in  recording  a  case  of  subclavian  aneurism  in  which  he  tried 
the  introduction  of  three  pairs  of  needles  into  the  sac,  says  that  Mr.  Marshall  has  in 
this  way  on  more  than  one  occasion  produced  temporaiy  clotting  to  a  considerable 
extent  in  an  aortic  aneurism.  In  Mr.  Heath's  case  the  needles  were  left  for  five 
days  in  the  sac.  The  case  proved  fatal,  and  after  death  a  good  deal  of  coagulum  was 
found  round  the  needles.2  I  should  myself  be  inclined  to  try  this  plan  before  filling 
the  sac  with  horse-hair.  In  another  case  cited  by  M.  Richet  a  very  small  temporal  an- 
eurism was  treated  by  inserting  two  needles  and  tying  a  ligature  beneath  them,  as  for 
nsevus,  and  with  success.  This,  however,  is  quite  a  different  matter.  M.  Velpeau 
and  Mr.  B.  Phillips  are  also  referred  to  by  Mr.  Moore  as  having  performed  experi- 
ments to  prove  that  aneurism  might  be  treated  in  this  manner.  But  I  do  not 
find  that  either  ever  used  acupuncture  on  the  living  body,  except  in  combination 
with  galvanism. 


&■ 


Treatment  by  Galvano-Puncture. 

In  the  preceding  modes  of  treatment  of  aneurism  it  is  proposed  to  effect  a  cure 
either  by  retarding  the  course  of  the  blood,  or  by  introducing  elements  which  favour 
the  precipitation  of  its  plastic  principle.  Galvano-puncture  aims  at  producing  such 
a  modification  of  the  contents  of  the  sac  as  shall  favour  slow  coagulation,  without 
incurring  the  risk  of  introducing  into  the  circulation  foreign  and  perhaps  injurious 
matters.  This  end  it  occasionally  accomplishes  ;  but  it  is  not  without  its  own 
peculiar  accidents  and  dangers.  Indeed,  the  first  applications  of  electro-puncture 
made  by  Benjamin  Phillips,3  Liston,  and  Gerard,  in  1838,  and  the  subsequent 
essays  of  Mr.  Keate,4  were  so  little  successful  as  to  discourage  further  trials;  and 
but  for  M.  Petrequin,5  whose  persevering  application  of  this  plan  was,  in  1845, 
followed  by  success,  the  procedure  might  not  yet  have  found  a  place  in  practical 
surgery.  Since  the  publication  of  those  cases,  repeated  applications  of  this  method 
have  been  made  to  all  kinds  of  aneurism.  But,  although  these  have  served  to  show 
clearly  the  power  of  electricity  to  effect  the  cure  of  aneurisms,  they  have  shown  also 
very  clearly  its  clanger  and  the  accidents  to  which  it  may  give  rise.  It  is  a  radical 
defect  of  this  procedure  that  it  acts  by  inducing  direct  (or  '  passive ')  coagulation  of 
the  blood  in  the  sac.  Hence  it  is  inherently  uncertain,  liable  to  cause  relapse  by  the 
melting  of  the  coagulum,  or  inflammation  by  its  too  sudden  deposition.  Again,  it  is 
very  liable  to  set  up  inflammation  in  the  walls  and  contents  of  the  sac.  Then,  too, 
the  needles  sometimes  produce  eschars  at  the  points  of  their  insertion,  and  thus  give 
rise  to  consecutive  haemorrhage.  In  fact,  the  cases  are  few  in  which  a  perfectly  happy 
result  has  been  obtained  ;  but  some  of  these  are  worthy  of  particular  attention. 

Thus  a  subclavian  aneurism,  forming  a  tumour  as  large  as  a  hen's  egg  beyond  the  clavicle, 
was  cured  by  this  method  by  -Dr.  Abeille.6     The  success  of  this  case  alone,  the  size  of  the 


1  Richet,  op.  tit.  p.  324. 

2  Med.-Chir.  Trans,  lxiii.  65.  In  the  Lancet,  Oct.  13,  1877,  is  the  report  of  a  case  of 
multiple  aneurism  under  Dr.  MacEwen's  care  in  which  the  cure  was  attributed  to  the  tempo- 
rary introduction  of  a  steel  needle  into  the  sac  while  the  artery  was  commanded  by  instru- 
mental pressure.  The  needle  was  kept  in  for  an  hour,  its  direction  being  shifted  from  time  to 
time. 

3  Experiments  showing  that  Arteries  may  be  obliterated  without  Ligature.  See  the  work 
of  Phillips,  London,  1832  ;  and  his  Letter  claiming  priority  of  invention,  in  the  Archives  gen. 
de  Med.  1847. 

4  Lancet,  1837-8,  vol.  ii.  p.  668.        5   Compte  rendu  del' Acad,  des  Sciences,  1845,  vol.  xxi. 
6  Archives  gen.  de  Med.  Aug.  Iti49. 
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vessel  affected,  its  proximity  to  the  heart,  the  rapid  increase  of  the  tumour,  arid  the  coincidence 
of  constitutional  disease,  would  suffice  to  give  importance  to  the  method  by  which  it  was 
cured.  Again,  the  successful  application  of  galvano-puncture  hy  Nelaton  to  cirsoid  aneurism,1 
and  to  varicose  aneurism  at  the  elbow  hy  Voillemier,  afford  instances  of  success  in  the  treat- 
ment of  varieties  of  the  disease  not  very  amenable  to  other  modes  of  treatment.  Many  cases 
are  recorded  in  which  galvano-puncture  has  been  employed  with  some  success  in  the  treat- 
ment of  aneurism  of  the  ascending  aorta ;  in  some  with  the  result  of  producing  what  is 
described  as  '  a  very  sensible  and  evident  improvement/  while  in  others  the  improvement 
was  so  great  that  the  patient  appeared  at  any  rate  temporarily  cured. 

One  of  these  latter  cases  is  so  striking,  and  so  well  illustrates  the  method,  that  a  short 
abstract  of  it  will  be  offered.  It  is  reported  by  Signor  Oiniselli,  in  the  '  Gaz.  des  Hop.,'  Nov. 
17,  1868.  The  aneurism  was  of  the  ascending  aorta  on  the  right  side,  and  was  rapidly 
increasing ;  the  third  and  fourth  ribs,  and  the  intercostal  space  between  them,  were  much 
pushed  outwards  by  the  tumour ;  its  pulsations  were  powerful,  and  very  perceptible  to  the 
eye  as  well  as  to  the  touch.  The  patient  could  not  lie  on  his  back,  was  much  troubled  by 
loss  of  sleep,  and  quite  unable  to  follow  his  occupation.  At  the  same  time  the  absence  of 
alteration  of  the  voice,  and  of  obstruction  to  the  jugular  veins,  with  the  limited  extent  over 
which  pulsation  could  be  felt,  rendered  it  probable  that  the  aneurism  was  not  of  any  laiye 
size.  Three  polished  steel  needles  were  buried  in  the  tumour,  each  penetrating  the  sac  of  the 
aneurism  to  about  an  inch  in  depth.  The  positive  pole  of  the  battery  was  first  applied  to  each 
needle  in  succession,  the  negative  pole  being  placed  in  contact  with  the  skin  over  the  tumour. 
This  precaution  is  said  by  Oiniselli  to  prevent  the  formation  of  eschars.  The  electric  current 
was  procured  from  a  pile  formed  of  thirty  square  couples,  each  side  measuring  ten  centimetres 
(about  three  inches),  steeped  in  a  solution  of  sea-salt.  The  current  was  directed  down  two 
of  the  needles  for  ten  minutes,  the  whole  proceeding  lasting  forty  minutes.  The  withdrawal 
of  the  needles  was  followed  by  a  little  bleeding,  easily  checked  by  saturnine  compresses  and 
ice.  The  same  means  also  reduced  the  redness  and  swelling,  which  was  the  only  sign  of 
local  reaction.  No  general  symptoms  followed.  The  tumour  rapidly  diminished  in  pro- 
minence and  in  pulsation ;  the  patient  could  lie  on  his  back,  and  was  able  to  sleep  almost  im- 
mediately after  the  operation.  The  aneurismal  bruit,  which  had  been  very  loud,  also  gradually 
disappeared,  and  it  seemed  that  the  tumour  had  become  solidified,  though  some  pulsation 
could  be  still  felt,  which  was  thought  to  be  that  of  the  aorta  transmitted  through  the  solidi- 
fied mass.  He  was  kept  quiet  as  long  as  possible  ;  but  ten  weeks  after  the  operation,  feeling 
himself  quite  well,  he  resumed  his  occupation,  that  of  a  coachman. 

From  the  study  of  numerous  collected  cases,  it  may  be  seen  that  the  modus 
operandi  of  galvano-puncture  in  cases  where  cure  has  followed  its  application  has 
not  always  been  identical.  In  some  instances,  the  introduction  of  the  needles  into 
the  sac  and  the  application  of  the  current  has  apparently  been  followed  by  the  forma- 
tion of  a  clot  which  only  partially  filled  the  aneurismal  sac ;  and  by  virtue  of  the 
power  which  freshly  deposited  fibrine  has  of  attracting  to  itself  fresh  layers  of  fibrine 
from  the  circulating  blood,  the  clot  has  gradually  increased  in  size,  until  the  tumour 
was  solidified  and  cure  effected.  This  is  the  most  favourable  sequence,  and  may  be 
regarded  as  the  typical  result.  But  this  sequence  is  rare.  In  other  cases,  at  the 
end  of  the  sitting  the  sac  is  already  filled  with  a  more  or  less  solid  coagulum  ;  some- 
times this  melts ;  sometimes  it  remains  permanent  and  yields  a  cure.  Most  commonly, 
however,  the  introduction  of  the  needles  has  been  followed  by  symptoms  of  inflamma- 
tion within  the  sac,  and  the  cure  has  been  due  to  the  effect  of  this  inflammation.  Either 
coagulation  has  slowly  followed  upon  the  inflammatory  action,  or  suppuration  and 
obliteration  of  the  sac  has  been  induced. 

The  best  account  that  I  am  acquainted  with  of  the  method  and  the  results  of 
galvano-puncture  as  applied  to  the  cure  of  thoracic  aneurism  is  to  be  found  in  the 
posthumous  work  of  Oiniselli.2  The  rules  which  that  eminent  authority  gives  for 
the  use  of  the  method  are  thus  summed  up  by  himself  {op.  cit.  p.  206) :  1.  To  use 
an  apparatus  of  weak  intensity,  but  of  sufficient'  tension  to  obtain  the  chemical  effect 
which  results  in  the  formation  of  the  electric  coagulum.3  2.  To  use  needles  from 
two  to  six  in  number  of  well-polished  steel,  thin,  but  strong  enough  to  penetrate  the 

1  See  infr.  Oirsoid  Aneurism.  See  also  an  interesting  paper  by  Dr.  Duncan,  Edin.  Med. 
Journ.  April  1866. 

2  L'Elettrolisi  e  le  sue  applicazioni  terapeutiche.     Cremona,  1880. 

3  For  this  purpose,  Oiniselli  has  used  Yolta's  battery,  that  of  Daniell  as  modified  by 
Barzano  and  Dell'  Acqua,  and  others,  but  prefers  one  constructed  by  himself,  which  is 
described  and  figured  in  his  work. 
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tissues,  which,  sometimes  are  somewhat  resisting.  3.  To  avoid  cauterisation  of  the 
tissues  by  connecting  the  positive  pole  with  one  of  the  needles  while  the  negative  pole 
is  applied  to  the  skin  in  the  neighbourhood  by  means  of  a  moist  conducting  medium. 
This  circle  is  to  be  kept  up  for  five  minutes  or  a  little  more  till  the  dark  areola  is 
formed  around  the  needle  which  indicates  its  isolation  from  the  tissues  in  its  vicinity. 
Then  the  same  needle  is  to  be  put  in  communication  with  the  negative  pole,  and  the 
positive  pole  to  be  transferred  to  a  second  needle,  and  so  on  in  succession  to  all  the 
needles,  so  that  no  needle  is  connected  with  the  negative  pole  till  after  it  has  been 
subjected  to  the  action  of  the  positive,  and  thus  each  needle  is  connected  with  both 
poles.  4.  So  to  dispose  the  conductors  as  to  spare  the  patient  all  shocks  on  changing 
contact,  not  to  prolong  the  operation  more  than  from  twenty  to  thirty  minutes,  and  to 
draw  out  the  needles  at  once.  5.  Not  to  repeat  the  operation  till  all  local  reaction 
has  ceased,  remembering  that  the  coagulum  produced  by  the  electro-puncture  some- 
times requires  a  considerable  time  for  its  completion,  so  that  it  is  always  advisable 
to  wait  for  a  time,  until  the  reaction  has  ceased  and  the  tumour  is  of  a  harder  consist- 
ence and  pidsates  less  vehemently.  Operations  so  conducted  are,  according  to  Ciniselli, 
usually  attended  with  little  suffering,  though  in  a  few  he  employed  anaesthesia.  The 
skin  over  the  tumour  becomes  red,  and  the  tumour  itself  more  tense ;  a  dark  areola 
forms  around  the  needles  under  the  action  of  the  positive  pole,  the  extensive  and 
irregular  undulation  which  the  needles  exhibit  at  the  beginning  of  the  proceeding 
becomes  limited  and  regular,  and  this,  together  with  the  alteration  in  the  note  of  the 
aneurismal  sounds,  indicates  the  formation  of  the  electrical  clot,  which  is  also  some- 
times accompanied  by  a  peculiar  sound  in  the  tumour  itself,  described  as  '  imitating 
what  in  French  is  called  craquement,  a  sound  which  was  not  continuous,  but  occurring 
from  time  to  time,  and  with  variable  duration.'  No  alarming  symptoms  followed  in 
any  of  the  cases.  The  local  reaction  which  usually  took  place  was  easily  controlled  by 
lead  lotions  and  the  application  of  ice.  Slight  ulceration  around  the  needle-holes 
was  noticed  in  only  a  very  few  cases,  and  the  ulcers  healed  without  any  ill  consequence. 
In  speaking  of  the  results  he  divides  aortic  aneurisms  into  three  classes  :  1. 
EnJothoracic,  of  which  there  were  twenty-two.  All  are  said  to  have  derived  benefit 
in  the  form  of  diminution  or  disappearance  of  neuralgic  pain,  mitigation  of  dyspnoea, 
more  regularity  of  circulation,  power  of  lying  on  the  opposite  side  to  the  aneurism, 
restoration  of  calmness,  sleep,  general  comfort,  strength,  and  power  of  taking  exercise. 
The  tumour  also  became  more  solid  and  the  pulsation  less  expansive.  This  ameliora- 
tion was  maintained  in  more  than  half  the  cases  for  a  time  varying  from  one  to  four 
years,  and  was  still  continuing  in  two,  operated  on  one  four  years,  the  other  two 
years,  before  the  report.  Tn  many  cases  the  relapse  which  occurred  was  provoked  by 
the  patient  having  abused  the  powers  which  he  had  obtained  from  the  operation,  and 
taken  to  drinking,  to  violent  exercise,  or  other  imprudent  courses.  In  only  three 
cases,  in  Signor  Ciniselli's  judgment,  was  the  improvement  only  slight  and  transitory. 

2.  In  fifteen  cases  the  aneurism  had  made  its  way  externally  through  the  walls  of 
the  thorax.  In  two  of  these  cases  no  effect  seems  to  have  been  produced,  and  in 
five  others  there  was  no  benefit  from  the  electro-puncture.  In  all  these  seven 
instances  the  disease  was  in  a  very  advanced  stage.  Even  in  the  remainder,  the 
benefit  obtained  was  but  transitory  and  the  disease  ran  its  usual  course. 

3.  In  four  other  cases  in  which  the  aneurism  had  made  its  way  to  the  surface  by 
projecting  into  the  root  of  the  neck,  no  benefit  was  produced  in  two  (both  of  them 
very  advanced),  while  in  the  other  two  the  course  of  the  disease  was  thought  to  have 
been  checked — in  one  for  seven,  in  the  other  for  eleven  months. 

The  conclusion  which  Signor  Ciniselli  comes  to  on  the  subject  is  the  following  : 
'  It  is  thus  shown  that  the  aneurisms  which  give  the  best  results  are  those  that  are 
entirely  endothoracic,  lateral,  of  small  or  moderate  size,  and  free  from  vessels  arising 
out  of  the  sac,  or  from  valvular  lesions ;  that  these  beneficial  effects  are  still  appre- 
ciable when  the  aneurism  is  partly  lateral  and  partly  cylindrical,  if  the  dilatation  of 
the  whole  artery  is  not  great;  that  they  are  merely  transitory  in  the  cylindrical  form, 
or  in  those  which  are  mainly  cylindrical,  though  partly  lateral,  as  well  as  in  those 
which  are  complicated  by  vessels  arising  out  of  the  sac  (which  for  the  most  part  are 
Vol.  III.  G 
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cylindrical  dilatations  of  the  arch),  or  complicated  with  valvular  defects,  or  those 
which,  though  lateral,  are  of  very  lai-ge  size ;  and  that  no  benefit  can  be  anticipated 
in  those  which  have  increased  to  such  an  extent  as  to  erode  the  bones  and  project 
through  the  thorax '  {ojy.  cit.  p.  324). 

I  might  refer  to  many  other  authors  who  have  made  trial  of  galvanism  in  aortic 
aneurism,  but  the  above  reference  is,  I  think,  sufficient.  Those  who  wish  to  go  more 
thoroughly  into  the  question  will  find  also  much  instruction  in  the  works  of  Dr. 
Althaus  and  Dr.  Duncan  of  Edinburgh.  The  former1  has  described  a  form  of  battery 
which  is  very  portable  and  convenient  for  the  removal  of  tumours,  and  the  treatment 
of  other  forms  of  disease  by  electricity.  By  immersing  only  the  needle  connected 
with  the  negative  pole  of  this  apparatus  in  the  sac,  he  believes  '  a  foreign  body  may 
be  safely  deposited  in  the  sac,  round  which  we  may  expect  a  slow  and  gradual  deposit 
of  laminated  fi brine  to  take  place.' 

It  seems  then  from  a  consideration  of  the  experience  of  surgeons  hitherto  that 
this  method  of  treatment  must  be  restricted  to  internal  aneurisms  which  are  not  too 
advanced,  and  which  are  at  the  same  time  accessible.  In  all  external  aneurisms 
there  are,  I  think,  more  promising  and  less  dangerous  means  at  our  command,  but 
in  aortic  aneurisms,  when  any  active  treatment  is  indicated,  the  choice  lies  between 
distal  deligation  and  galvano-puncture,  and  the  latter  seems  to  me  in  many  instances 
preferable.  The  distinctions  pointed  out  by  Ciniselli  as  to  the  form  and  the  com- 
plications of  the  aneurism  are  very  important,  if  they  can  be  established  during  life, 
but  it  must  be  confessed  that  few  diagnosticians  could  form  any  reliable  opinion  as 
to  whether  a  thoracic  aneurism  is  lateral  or  cylindrical.  The  character  of  the  bruit 
and  the  state  of  the  radial  and  carotid  pulses  does,  it  is  true,  justify  a  conjectural — 
but  only  conjectural — diagnosis  as  to  this  point,  and  still  more  as  to  the  origin  of 
branches  from  the  sac.  I  would  refer  the  reader  to  the  section  on  '  Brasdor's 
Operation '  for  further  discussion  as  to  our  means  of  diagnosis  in  aortic  aneurism. 
Galvano-puncture  may  also  be  applied  in  innominate  and  in  subclavian  aneurism, 
but  in  all  cases  it  is  to  be  regarded  as  far  as  present  experience  goes  as  a  doubtful 
expedient,  only  to  be  used  on  the  old  principle — '  Melius  est  anceps  remedium  quam 
nullum.' 

Traumatic  Aneurism. 

By  '  traumatic  aneurism '  is  meant  a  tumour  containing  blood,  communicating 
with  the  cavity  of  an  artery,  and  due  to  a  wound  of  the  vessel.  Three  descriptions 
of  injury  may  lead  to  the  formation  of  a  traumatic  aneurism  :  1.  A  wound  pene- 
trating from  the  surface.  2.  A  tearing  or  strain  of  the  coats  of  the  vessel  without 
wound.      3.   Fracture  of  a  neighbouring  bone. 

The  first  is  the  most  common,  or  at  least  the  most  commonly  recognised  2  cause 
of  traumatic  aneurism.  A  man  receives  a  stab  or  a  small  incised  wound.  It 
bleeds  freely,  and  most  likely  in  jets ;  but  the  haemorrhage  is  restrained  by  firm 
pressure.;  the  wound  heals,  and  the  man  thinks  himself  cured.  He  is  conscious, 
however,  of  some  loss  of  power  and  some  anomalous  sensations  in  the  limb,  such  as 
cold,  numbness,  tingling,  and  a  feeling  of  weight;  and  later  on  he  discovers  that  a 
pulsating  tumour  exists  beneath  the  scar  of  the  wound. 

In  such  a  simple  case  it  is  easy  to  see  what  has  happened  :  the  artery  has  been 
penetrated  by  a  wound  which  was  too  large  to  be  closed  by  the  mere  efforts  of 
nature,3  but  which   did  not  cut  the  tube  across,  and  did  not  stop  the  circulation. 

1  On  the  Electrolytic  Treatment  of  Tumours  and  other  Surgical  Diseases,  p.  12.  Dr. 
Althaus  diners  from  Ciniselli.  believing  that  the  negative  pole  only  ought  to  he  brought  into 
contact  with  the  blood  in  the  sac.  lie  gives  no  case  of  his  own,  hut  cites  an  instance  in 
which  an  aneurism  was  thus  cured—  though  by  mistake,  for  the  operator  had  intended  to 
apply  the  positive  pole. 

-  If  we  consider  the  frequency  with  which  popliteal  and  other  surgical  aneurisms  are 
attributed  to  accident,  and  their  much  more  frequent  occurrence  in  persons  and  in  situations 
most  exposed  to  violence,  we  might  he  tempted  to  conclude  that  such  aneurisms  are  usually 
traumatic,  and  due  to  the  second  of  the  class  of  causes  above  enumerated. 

3  See  vol.  i.  pp.  364-8, 
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The  blood  has  not  had  a  very  direct  exit  by  the  skin- wound,  probably  in  consequence 
of  the  altered  position  which  fascise  and  other  membranous  structures  assume  in 
deep  wounds,  under  varying  conditions  of  pressure,  tension,  &c,  and  therefore  the 
bleeding  has  not  interfered  with  the  healing  of  the  opening  in  the  skin.  Meanwhile, 
below  the  fascia  blood  has  continued  to  exude  into  the  cellular  tissue  among  the 
muscles,  forming  a  large  diffused  ecchymosis.  Sooner  or  later,  the  presence  of  the 
blood  acts  as  a  source  of  irritation,  and  sets  up  inflammation  in  its  neighbourhood. 
This  causes  condensation,  and  then  contraction  of  the  areolar  tissue,  and  so  a  sac  is 
formed.  By  this  time  probably  a  great  part  of  the  blood  has  coagulated,  and  so  the 
aneurism  (as  it  now  is)  contains  a  mixture  of  clotted  and  fluid  blood,  as  most  aneur- 
isms do.  When  traumatic  aneurism  is  fully  formed,  the  case  differs  in  no  respect 
from  one  of  spontaneous  aneurism,  except,  perhaps,  in  its  greater  proneness  to  cure, 
since  the  heart  and  arteries  are  probably  healthy ;  while  in  spontaneous  aneurism 
they  are  often  diseased. 

The  symptoms  of  traumatic  aneurism  following  an  open  wound  are  generally 
distinct  enough.     The  scar  of  the  wound  will  be  discovered  even  if  the  history  is 
obscure,  and  the  pulsation  and  bruit  are  generally  distinct.     But  it  must  not  be  for- 
gotten that,   before  the  sac  has  been   formed,  pulsation  is  often  indistinguishable, 
though  the  bruit  can  almost  always  be  recognised.     Such  lesions  as  these  are  often 
incorrectly  spoken  of  as  '  aneurisms  ' ;  a  term  which  is  only  applicable  when  the  sac 
has  formed.     This  is  not  a  theoretical  or  pedantic  verbal  distinction,  but  a  practical 
difference  of  the  greatest  importance.     The  formation   of  a   sac  is  the  first    step 
towards  the  cure  of  the  disease,  and  shows  that  the  case  is  amenable  to  the  com- 
paratively mild  and  indirect  measures  which  are  adequate  for  the  cure  of  an  aneurism, 
such  as  pressure  on  the  main  trunk,  or  its  ligature  at  a  convenient  spot  above  the 
tumour,  instead  of  requiring  the  frequently  severe  and  difficult  operation  necessary 
for  exposing  and  securing  the  wounded  part  of  the  vessel. 

Traumatic  aneurisms  differ  in  rapidity  and  readiness  of  formation  according  to 
the  nature  of  the  tissue  with  which  the  wound  communicates  ;  whether  the  wound 
be  in  a  large  cavity  filled  with  loose  cellular  tissue,  or  a  space  where  the  blood  will 
be  bound  down  and  disposed  in  extensive  membraniform  layers  by  contiguous  fascise 
or  tense  muscles.  Thus,  in  the  axilla  or  orbit,  traumatic  aneurisms  of  large  size  soon 
follow  on  injury  to  the  main  artery,  or  even  to  a  comparatively  small  branch.  The 
well-known  case  of  Lieutenant  Seton  ('  Med.-Chir.  Trans.'  xxix.  107)  was  an 
example  of  this  fact.  A  wound  of  a  branch  of  the  external  iliac,  the  patient  being 
stout  and  the  cellular  interval  large  and  loose,  occasioned  an  extravasation  of  blood, 
which  was  large  enough  to  lead  to  the  belief  that  the  parent  vessel  had  been  injured. 
In  the  limbs,  on  the  contrary,  the  formation  of  aneurisms  in  consequence  of  wounds 
of  large  vessels  is  more  rare ;  and  when  formed,  they  will  often  undergo  a  process 
of  spontaneous  cure  by  rest  and  simple  measures.  The  reason  for  this  doubtless  is, 
that  before  aneurism  has  formed,  the  blood  itself,  bound  down  by  tense  fascia?  and 
strong  expanded  layers  of  muscle,  exercises  pressure  on  the  wounded  vessel,  tending 
to  limit  the  effusion  and  close  the  wound ;  and  after  the  tumour  has  been  developed, 
the  pressure  which  (it  must  never  be  forgotten)  the  sac  exerts  upon  its  contents  is 
materially  aided  by  the  pressure  of  the  soft  parts  upon  the  sac. 

The  progress  of  traumatic  aneurisms,  therefore,  is  not  always  towards  death, 
even  if  left  alone ;  and  when  they  are  of  small  size  they  are  generally  easily  cured. 
Direct  pressure  is  peculiarly  applicable ;  but  it  should  be  carefully  regulated  and 
adjusted,  so  as  to  avoid  the  danger  of  sloughing.  Perhaps  digital  pressure  is  the 
most  efficient  and  safe,  if  circumstances  allow  us  to  secure  the  services  of  .a  relay  of 
attendants,  who  will  make  gentle  and  steady  pressure  with  their  hands  over  the 
sac.  Or  in  very  small  aneurisms  lying  against  a  bone,  the  patient  may  be  directed 
to  keep  his  finger  on  the  pulsating  pai-t  whenever  he  can.  I  have  seen  a  small 
temporal  aneurism,  the  result  of  the  blow  of  a  stone,  thus  treated  with  sufficient 
success  to  avoid  the  necessity  of  any  other  treatment.  In  larger  and  deeper  tumours 
some  form  of  bandage,  with  the  intervention  of  an  air-pad,  may  be  necessary.  Forced 
flexion  of  the  limb  is  of  course    often  advisable.     With   direct   pressure   may   be 
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combined  the  compression  of  the  trunk  leading  to  the  swelling,1  and  the  limb  should 
be  raised. 

If  these  means  fail,  the  artery  must  be  tied.  Some  authors  prefer  in  tbese  cases 
the  method  of  Anel  to  that  of  Hunter,  arguing  justly,  that  as  the  artery  will  be 
found  healthy  close  to  the  tumour,  one  of  the  advantages  which  Hunter's  method 
has  over  Anel's  operation  is  lost.2  This  is  quite  true  ;  but  the  general  advantage  of 
Anel's  method  over  Hunter's,  cceteris  paribus,  is  very  slight,  since  the  mere  fact  of 
there  being  a  portion  of  artery  pervious  between  the  ligature  and  the  tumour  hardly 
ever  affects  the  progress  of  the  case.  If,  therefore,  the  tumour  be  deeply  seated,  and 
it  would  be  difficult  to  expose  the  vessel,  as  it  leads  into  it,  no  hesitation  need  be 
entertained  in  trusting  to  the  Hunterian  method ;  while  if  (as  is  usually  the  case  at 
the  bend  of  the  elbow)  the  tumour  and  the  artery  on  which  it  is  seated  be  superficial, 
the  whole  operation  of  opening  the  sac  and  tying  both  ends  of  the  vessel  offers  no 
special  difficulties,  and  is  more  certain  to  succeed.  It  is  therefore  often  adopted  ; 
and  we  shall  see,  when  treating  of  axillary  aneurism,  that  it  has  been  recommended 
by  a  high  authority  for  general  use  in  that  form  of  the  disease.  Still,  the  great 
majority  of  traumatic  aneurisms  have  yielded  to  the  proper  application  of  pressure, 
and  few  of  those  which  have  not  done  so  are  known  to  have  resisted  the  Hunterian 
operation.  It  is  only  in  cases  in  which  the  tumour  is  superficially  seated,  and  the 
operation  therefore  comparatively  easy  and  bloodless,  that  the  majority  of  surgeons 
would  prefer  the  old  operation. 

Traumatic  aneurisms  from  contusion  or  sprain,  without  external  wound,  are  too 
closely  allied  to  those  of  spontaneous  origin  to  call  for  any  special  notice  in  this  place. 

Notwithstanding  the  remarkable  immunity  which  arteries  enjoy  even  in  the  most 
formidable  injuries,  it  is  not  surprising  that,  as  they  lie  so  close  to  the  bones  in  many 
situations,  they  should  occasionally  be  wounded  by  splinters,  or  ruptured  from 
sudden  stretching  in  fractures.  This  accident  is  not  common ;  and  it  usually  happens 
in  such  severe  injuries  that  amputation  is  necessary  :  some  cases,  however,  are  left, 
in  which  laceration  of  an  artery  occurs  as  one  of  the  complications  of  a  simple 
fracture  or  of  a  compound  fracture  in  which  the  other  injuries  are  not  very  grave. 
In  the  latter  case,  no  great  difficulty  can  exist  in  deciding  on  the  necessary  treatment. 
If  the  limb  is  to  be  saved,  the  wound  must  be  enlarged,  and  the  wound  of  the  vessel 
treated  irrespective  of  the  fracture.  But  when  a  large  blood-vessel  is  wounded  in  a 
simple  fracture,  it  is  not  always  easy  to  make  out  in  the  first  place  whether  the 
wounded  vessel  is  an  artery  or  a  vein ;  and  if  the  former,  whether  the  main  artery 
of  the  limb  or  one  of  its  branches.  In  deciding  between  an  artery  and  a  vein,  the 
chief  guide,  of  course,  would  be  the  presence  or  absence  of  pulsation  in  the  collection 
of  blood ;  but  then  pulsation  is  often  not  perceived  at  first — not  till  the  blood  has 
become  encysted,  and  the  case  therefore  has  changed  from  a  wound  of  the  vessel  to 
a  traumatic  aneurism.  Another  important  symptom  is  the  state  of  the  pulse 
below  the  injury;  but  this  may  be  obscured  by  the  ecchymosis  and  other  swelling. 
Again,  bruit  may  be  heard  at  the  seat  of  the  injury  ;  and  this,  although  it  does  not 
quite  settle  the  point,3  yet  is  perhaps  the  most  accessible  and  trustworthy  of  all  the 
symptoms. 

Now,  in  such  a  case  as  this  three  courses  are  open :  viz.  to  cut  clown  on  the  seat 
of  fracture  and  search  for  the  bleeding  vessel ;  to  amputate  the  limb ;  or  to  leave  the 
case  to  the  powers  of  nature,  aided  of  course  by  rest  and  suitable  position. 

1  See  a  case  of  traumatic  aneurism  of  the  radial  artery,  cured  by  a  combination  of  forced 
flexion  of  the  elbow  and  compression  of  the  brachial,  and  afterwards  by  extension  of  the  arm 
{Brit.  Med.  Jaurn.  1860,  p.  859). 

2  It  will  be  remembered  that  Anel  operated  for  a  traumatic  aneurism  at  the  bend  of 
the  elbow. 

3  A  case  occurred  at  King's  College  Hospital,  in  which,  after  injury,  with  protrusion  of 
one  eye,  a  bruit  was  distinctly  heard  over  that  side  of  the  head.  No  hesitation  was  experienced 
in  coining  to  the  conclusion  that  the  case  was  one  of  aneurism  in  the  orbit,  and  the  carotid 
was  tied.  The  patient  died  ;  and  after  death  no  trace  of  aneurism  could  be  perceived.  The 
cause  of  the  sound  remained  obscure.  The  case  will  be  hereafter  referred  to  under  the  head 
of  'Orbital  Aneurism.' 
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In  John  Bell's  '  Surgery '  this  species  of  traumatic  aneurism  is  very  fully  discussed  ; 
and  he  seems  to  have  been  of  the  opinion  that  it  was  always  necessary,  in  cases  not 
severe  enough  to  demand  amputation,  to  cut  down  and  tie  both  ends  of  the  vessel.1 
That  this  severe  operation  is,  at  any  rate,  not  alwa}?s  necessary,  is  clear  from  the 
fact  that  four  cases  have  occurred  at  the  Middlesex  Hospital,  under  the  care  of  Mr. 
Moore  and  Mr.  Mitchell  Henry,  in  which  such  traumatic  aneurisms  have  formed  and 
have  got  well  spontaneously.  Short  notes  of  one  of  these  cases,  which  was  under  Mr. 
Moore's  care,  may  be  appended,  as  illustrating  the  subject  better  than  a  lengthened 
disquisition. 

A  woman,  aged  forty-two,  presented  herself  in  the  middle  of  the  day,  having  on  the 
previous  night  fallen  downstairs  and  injured  her  right  arm.  The  whole  of  the  hand  and 
lore-arm  and  part  of  the  upper-arm  were  tensely  swollen,  and  covered  with  bullae  of  various 
hut  principally  small  size.  Serum  mixed  with  blood  filled  the  bullae.  It  was  easy  to  make 
out  a  fracture  of  the  olecranon  ;  hut  it  was  impossible  to  perceive  any  fracture  of  the  humerus, 
and  the  bones  of  the  forearm  appeared  to  be  in  place.  She  refused  to  come  into  the  hospital, 
but  was  admitted  next  day.  The  swelling  was  then  larger,  and  the  vesications  more  extensive. 
There  was  an  aneurismal  pulsation  in  front  of  the  elbow,  strong  and  expanding,  but  deeply 
seated.  The  impulse  extended  half  way  up  the  inner  side  of  the  arm,  and  more  than  half 
way  down  the  whole  palmar  surface  of  the  forearm.  A  distinct  bruit  was  heard  with  the 
stethoscope  in  front  of -the  elbow.  The  two  arteries  at  the  wrist  beat  so  forward  and  so 
forcibly,  and  appeared  so  much  larger  than  those  of  the  other  side,  as  to  give  the  idea  that 
they  had  been  raised  by  extravasated  blood,  and  that  the  pulsation  was  communicated  to  the 
distended  sheaths  of  the  vessels.  The  skin  of  the  hand  was  dusky  from  congestion;  and 
when  the  colour  was  driven  away  by  pressure,  it  returned  very  slowly,  showing  the  em- 
barrassed condition  of  the  circulation.  The  limb  was  everywhere  warm,  however,  and  there 
was  no  sign  of  impending  gangrene.  A  consultation  was  held,  at  which  various  opinions 
were  expressed  as  to  the  appropriate  treatment ;  but  it  was  agreed  that  there  could  be  no 
doubt  that  some  large  artery,  possibly  the  brachial,  was  wounded.  It  was  ultimately  decided 
to  watch  the  case.  In  the  evening  the  swelling  was  found  not  to  have  increased,  and  the 
hand  was  certainly  less  tense.  A  rounded  swelling  was  found  near  the  armpit,  in  the  neigh- 
bourhood of  the  brachial  artery,  which  appeared  to  be  the  end  of  the  clot  of  blood.  On  the 
following  day  (the  third  from  the  accident)  pulsation  had  ceased  in  all  other  parts,  and  was 
perceptible  only  in  front  of  the  elbow,  over  a  space  about  as  large  as  a  half-crown,  and  not 
strong.  Next  day  the  aneurismal  pulsation  finally  disappeared,  and  the  swelling  afterwards 
gradually  subsided.  When  the  subsidence  was  sufficient,  fracture  of  the  lower  end  of  the 
humerus  was  detected.     The  case  did  wrell. 

Of  the  other  three  cases,  one,  under  Mr.  Henry's  care,  was  a  wound  of  the  posterior  tibial 
artery,  in  a  boy  who  suffered  from  simple  fracture  of  the  leg.  The  diagnosis  rested  upon  the 
absence  of  pulse  in  the  artery,  and  the  presence  of  bruit,  together  with  peculiar  restlessness 
of  the  limb.  The  fracture  healed  slowly  (in  about  two  months),  and  the  above  symptoms 
gradually  subsided ;  but  the  pulse  did  not  return  in  the  affected  artery.  In  the  third  case 
(Mr.  Moore's  patient),  one  of  simple  fracture  of  the  femur  in  a  man  aged  thirty-five,  there 
was  extensive  swelling,  together  with  arterial  bruit  in  some  artery — not  the  femoral — for  that 
artery  could  be  felt,  below  the  seat  of  injury.  Here  also  the  bruit  and  swelling  disappeared 
with  rest,  and  the  fracture  united  in  three  months.  The  fourth  case,  also  under  Mr.  Moore's 
care,  was,  like  the  second,  a  wound  of  one  of  the  tibial  arteries  in  fracture  of  the  leg. 

It  will  be  noticed  that  the  majority  of  these  cases  were  merely  wounds  of  the 
artery,  and  not  aneurisms  in  the  strict  sense  of  that  term:  since  they  recovered  with- 
out the  formation  of  any  aneurismal  sac.2  This  fact  seems  to  testify,  even  more 
strongly  than  the  mere  occurrence  of  spontaneous  cure,  to  the  decided  tendency  to 
recovery  manifested  by  wounds  of  healthy  arteries  when  uncomplicated  by  external 
injury.3  But  if  an  aneurismal  sac  should  form,  its  formation,  far  from  being  an 
unfavourable  feature  in  the  progress  of  the  case,  is  part  of  the  process  of  cure.  It 
seems  abundantly  clear,  therefore,  that  surgical  interference  in  these  cases  can  only 
be  justified  by  the  presence  of  alarming  symptoms;  and  that,  by  the  aid  of  simple 
position,  and  perhaps  in  appropriate  cases  light  and  even  compression,  a  great  number 
of  arteries  wounded  in  fracture  will  heal. 

The  clot  sometimes  softens,  and  suppuration  occurs;  and  this  again  may  lead  to 

1  John  Bell's  Surgery,  Charles  Bell's  edit,  1826,  vol.  iv.  p.  404. 

2  Many  other  cases  of  lesion  of  arteries  by  fractured  bones  are  on  record.  The  above  are 
only  adduced  as  examples. 

3  I  would  remind  the  reader  of  the  many  instances  in  which  arteries  have  been  wounded 
in  subcutaneous  section  of  tendons,  and  the  rarity  of  consequent  mischief. 
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the  spontaneous  cure  of  the  injury.  An  interesting  instance  of  this  spontaneous 
ejection  of  the  clot  may  be  found  in  Ormerod's  '  Clinical  Collections,'  p.  143,  after 
rupture  of  the  femoral  artery  in  a  child,  the  patient  recovering,  with  only  the  loss  of 
two  toes  by  gangrene ;  but  the  limb  was  useless. 

There  are,  however,  no  doubt,  cases  in  which  things  do  not  proceed  so  favourably ; 
and  this  unfavourable  course  tends  in  one  of  two  directions — either  that  no  aneurism 
forms,  but  the  extravasation  of  blood  increases,  and  thus  the  circulation  is  so  far 
disturbed  that  gangrene  is  either  commencing  or  appears  imminent;  or  that  an 
aneurism  has  formed,  and  its  increase  calls  for  some  operation  to  check  it.  If  no 
aneurismal  sac  has  been  formed,  and  the  extravasation  of  blood  is  increasing,  gangrene 
will  soon  commence.  The  only  way  to  prevent  it  would  be  to  cut  down,  as  recom- 
mended by  John  Bell,  upon  the  wounded  vessel;  but  the  opportunity  will  rarely 
occur.  When  gangrene  has  absolutely  set  in,  it  appears  theoretically  possible  that  a 
similar  practice  might  be  occasionally  advisable ;  but  in  all  the  cases  of  which  I  have 
knowledge,  amputation  or  deatli  has  been  the  alternative.  Still,  the  relief  to  the 
circulation  afforded  by  the  removal  of  the  extravasated  blood  might,  in  some  rare 
cases  of  injury  to  the  upper  extremity,  determine  the  surgeon  to  cut  down  upon  the 
seat  of  injury,  as  a  last  effort  to  save  a  portion  at  any  rate  of  a  hand  in  which  gan- 
grene had  absolutely  commenced.  This  is  a  matter  which  would  depend  entirely 
upon  individual  j  udgment,  based  upon  the  symptoms  of  the  case  in  hand.  In  the 
second  case,  that  in  which  an  aneurism  has  formed  and  is  advancing,  the  treatment 
differs  in  no  respect  from  that  of  aneurism  in  other  circumstances  and  from  other 
causes. 

When  aneurism  has  formed  after  lesion  of  an  artery  in  a  fracture,  it  is  a  sign  that 
the  cellular  tissue  is  contracting  upon  the  blood.  This  is  very  likely  to  lead  to  deposit 
of  laminated  coagulum  in  the  sac.  At  any  rate,  it  is  highly  improbable  that  the 
aneurism  will  begin  to  increase  rapidly,  since  the  patient  is  of  course  at  rest  and  the 
limb  in  an  appropriate  position.  Should  it,  however,  increase,  compression  of  the 
artery  above  will  be  the  method  most  probably  indicated,  perhaps  with  gentle  com- 
pression on  the  sac,  if  the  fracture  is  sufficiently  consolidated.  If  the  fracture  be 
firmly  united,  it  may  even  be  advisable  to  resort  to  forcible  flexion.  In  cases,  how- 
ever, where  a  main  artery  is  wounded,  as  well  as  in  those  where  it  is  tied,  the  fracture 
unites  very  slowly.  This  may  be  noticed  in  the  cases  from  Middlesex  Hospital, 
quoted  above,  and  has  been  observed  by  Dupuytren  l  and  others ;  so  that  the  treat- 
ment of  traumatic  aneurism  from  fracture,  if  it  increase  while  the  patient  is  lying  in 
bed,  will  be  by  compression  or  ligature  of  the  main  trunk ;  and  in  cases  so  far 
resembling  Mr.  Spence's,  quoted  on  p.  71,  that  the  aneurism  has  apparently  consoli- 
dated during  the  repose  necessitated  by  the  fracture,  but  recurs  on  the  patient  resuming 
his  active  avocations,  the  treatment  there  pursued  (that  of  forcible  flexion)  will  very 
probably  be  as  successful  as  it  was  in  that  case,  should  the  situation  of  the  tumour 
render  it  applicable. 

Aneurisms  the  result  of  fracture  are  not  confined  only  to  the  arteries  of  the  limbs, 
but  may  form  in  any  part  where  an  artery  lies  sufficiently  near  to  a  bone  to  be  involved 
in  the  injury.  Thus  Mr.  Busk  and  Mr.  Curling  have  each  put  upon  record  a  case  in 
which  a  traumatic  aneurism  formed  upon  the  ophthalmic  artery  as  a  consequence  of 
fracture  of  the  base  of  the  skull.2  In  both  cases  the  carotid  artery  was  tied,  and 
with  complete  success.     (See  below  on  '  Orbital  Aneurism.') 

Rupture  of  arteries. — The  complete  subcutaneous  rupture  of  an  artery  from  a 
blow,  strain,  or  wrench,  and  the  consequent  extravasation  of  blood  into  the  cellular 
membrane,  is  the  form  of  injury  which  is  usually,  though  incorrectly,  called  a 
'  diffused  traumatic  aneurism.'  It  should  be  called  what  it  is,  viz.  '  rupture '  or 
'  laceration  '  of  the  vessel.  The  injury  is  more  commonly  seen  in  the  popliteal  than 
in  any  other  vessel,  and  next  in  the  axillary,  from  obvious  causes.     The  symptoms 

]  '  Sur  les  Anevrismes  qui  compliqueut  les  Fractures,'  &c,  Lemons  orales,  tome  ii.  pp.  521, 
&c.     Paris,  1839. 

-  Med.-Chir.  Trans,  vols,  xxii.,  xxxvii.  See  also  the  first  of  Mr.  Nunneley's  cases  in 
vol.  xlii. 
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are,  failure  of  the  pulse  below  the  seat  of  injury,  great  swelling  of  the  limb  from 
effusion  of  blood  beneath  the  fascia,  and  remarkable  loss  of  temperature.  Pulsation 
cannot  be  detected  unless  the  collection  of  blood  is  becoming  encysted  (i.e.  the  case  is 
passing  on  to  the  formation  of  aneurism) — at  least  this  has  been  the  case  in  all  the 
instances  of  this  injury  which  I  have  seen.  Bruit  can  usually  be  heard,  but  this 
symptom  is  variable.  I  regard  the  loss  of  temperature  as  a  most  valuable  sign  of 
the  injury.  In  some  cases  the  rupture  may  be  at  first  only  partial,  and  then  some 
pulsation  may  be  detected  in  the  vessels  below  the  injured  part.1  Mr.  Poland  2 
believes  that  in  such  cases  pulsation  is  more  likely  to  be  found  in  the  collection  of 
extravasated  blood  than  when  the  artery  is  completely  ruptured. 

The  treatment  of  this  injury  must  depend  on  the  vessel  involved.  When  the 
symptoms  of  rupture  of  the  popliteal  artery  have  been  well  marked,  I  have  never 
seen  a  case  in  which  ultimately  amputation  or  death  has  not  followed,  nor  can  I  find 
any  recorded  case  which  is  to  my  mind  satisfactory.  Hence  I  think  the  best  course 
is  to  amputate  at  once,  when  the  loss  of  pulsation  and  the  fall  of  temperature  indicate 
plainly  that  the  artery  is  completely  torn  across.  In  smaller  arteries,  and  in  those 
of  the  upper  extremity,  even  as  large  a  vessel  as  the  axillary,  the  proper  course  is  to 
cut  down  upon  and  secure  the  vessel.  When  partial  rupture  is  suspected,  a  trial  may 
be  given  to  compression  of  the  trunk  leading  to  the  injured  part.3 

The  accompanying  vein  is  often  also  ruptured,  especially  when  the  artery  is  torn 
completely  across.  I  am  not  aware  that  any  symptoms  exist  by  which  this  compli- 
cation can  be  distinctly  recognised ;  but  its  known  frequency  constitutes  an  additional 
motive  for  amputation  in  such  cases.  Sometimes  the  popliteal  nerve  has  also  been 
torn,  or  the  ligament  of  Win  slow,  or  other  structures  of  the  joint. 

Arterio-Venous  Aneurism. 

Under  this  title  are  included  two  forms  of  aneurismal  dilatation  of  an  artery, 
communicating  with  a  vein,  known  respectively  as  varicose  aneurism  and  aneurismal 
varix.4 

Varicose  aneurism  consists  of  a  circumscribed  consecutive  aneurism,  which  com- 
municates with  the  artery  on  one  side  and  the  vein  on  the  other.  The  vein  is  always 
tortuous  and  dilated,  sometimes  to  an  enormous  extent.  In  aneurismal  varix  there 
is  no  aneurismal  sac  :  adhesion  has  occurred  between  the  artery  and  the  vein  at  the 
point  at  which  they  communicate,  and  the  blood  is  projected  directly  from  the  artery 
into  the  vein  at  each  pulsation.  Here  also  the  veins  connected  with  the  diseased  part 
are  greatly  dilated,  and  the  embarrassment  of  the  circulation  thus  produced  is  the 
chief  symptom  of  the  affection. 

The  usual  condition  of  a  varicose  aneurism  is  shown  in  fig.  L5,  drawn  from  a  preparation 
in  the  Museum  of  University  College.  Another  interesting  peculiarity  is  also  to  be  noticed 
in  this  preparation — viz.  that  there  is  a  high  division  of  the  brachial  artery,  and  that  there- 
fore a  ligature  placed  upon  what  was  supposed  to  be  the  brachial  artery  might  have  failed 
to  cure  the  disease,  being  applied  to  the  wrong  vessel.  Even  if  the  right  vessel  alone  had 
been  tied,  the  other  branch  of  the  brachial  anastomoses  so  freely  just  below  the  sac,  that 
it  might  have  prevented  the  formation  of  a  clot.  The  hour-glass  shape  of  the  sac  is 
attributed,  in  the  Museum  Catalogue,  to  constriction  by  the  fascia  of  the  arm. 

Another  and  very  unusual  form  of  arterio-venous  aneurism  is  shown  in  fig.  16, 
which  is  drawn  from  a  preparation  presented  by  Mr.  Beaumont  of  Toronto  to  the  Royal 
College  of  Surgeons.  The  patient  died  under  chloroform,  administered  for  the  operation 
of  tying  the  external  iliac  artery.5     In  this  singular  case,  the  communication  between  the 

1  See  a  case  under  Mr.  Brodhurst's  care  reported  in  the  Path.  Trans,  vol.  xvii.  p.  74. 
Here  the  rupture  seems  to  have  been  rendered  almost  complete  by  the  exertion  of  taking  a 
long  walk.     See  also  a  case  under  Mr.  Cresar  Hawkins'  care,  in  Poland,  op.  cit.  p.  24. 

2  '  On  Rupture  of  the  Popliteal  Artery,'  &c.  from  Guy's  Hospital  Reports,  p.  32. 

3  See  an  interesting  case  under  the  care  of  Gosselin,  reported  in  1!  Union  med.  tome  v. 
1868,  p.  546. 

4  William  Hunter  was  the  first  to  describe  arterio-venous  aneurism  accurately  ;  and  he 
also  pointed  out  the  difference  between  an  aneurismal  varix  and  a  varicose  aneurism,  though 
he  did  not  use  those  terms.     See  South 's  Chelius,  vol.  ii.  p.  27-. 

5  Med.  Times  and   Gazette,  July  27,  1867. 
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artery  and  the  vein  appears  to  have  persisted  for  ten  and  a  half  years  (as  evidenced  by  a  con- 
tinuous bruit,  audible  both  to  the  patient  and  those  near  him),  but  the  aneurism  only  formed 
at  the  end  of  this  long  period,  whilst  the  patient  was  on  horseback.  The  vein  is  here 
obliterated  both  above  and  below  the  aneurism  ;  but  there  is  a  large  opening  between  the 
vein  and  the  artery.  The  usual  signs  of  arterio-venous  aneurism  were  absent,  there  being  no 
venous  murmur  in  the  tumour,  in  consequence  of  the  obliteration  of  the  vein.  In  such  a  case 
the  Hunterian  operation,  which  Mr.  Beaumont  contemplated,  would  no  doubt  have  cured  the 
disease,  had  the  patient  avoided  the  risk  of  gangrene  to  which  he  was  peculiarly  exposed 
from  the  occlusion  of  the  vein,  and  the  pressure  exerted  by  the  tumour  on  the  profunda 
arterv.1 

Both  varicose  aneurism  and  aneurismal  varix  may  originate  spontaneously, 
though  they  are  more  commonly  the  result  of  an  injury  in  which  the  artery  and 
vein  have  both  been  wounded.  By  far  the  most  frequent  cause  is  the  unskilful 
performance  of  venesection  at  the  bend  of  the  elbow.     Hence  the  affection  is  rarely 


Fig.  15. — Drawing  from  a  preparation  by  Sir  C.  Bell,  of  Varicose 
Aneurism  after  phlebotomy  at  the  bend  of  the  elbow,  in  the 
Museum  of  University  College,  London.  There  is  a  high 
division  of  the  brachial.  The  artery  on  which  the  aneurism  is 
seated  is  the  radial,  which  communicates  very  freely  with  the 
ulnar  by  a  large  transverse  branch  j  ust  below  the  sac.  A  probe 
has  been  passed  from  an  opening  in  the  skin  (probably  the 
puncture  of  the  phlebotomy)  through  the  vein  and  aneurism 
into  the  artery,  [a.  The  basilic  vein.  b.  The  brachial  artery 
dividing  above  the  usual  level,  c.  The  radial,  on  which  the 
aneurism  is  seated,  and  which  has  been  tied  a  little  above 
this  point,  d.  The  ulnar  anastomosing  freely  with  the  radial 
just  below  the  aneurism,  e.  The  arterio-venous  aneurism, 
constricted  at  this  part  by  the  bicipital  fascia,  f.  The  probe 
passed  through  the  puncture,  made  in  phlebotomy,  and  from 
which  haemorrhage  occurred  during  life.]  The  ulnar  is 
said,  in  Sir  C.  Bell's  account  of  the  case,  to  have  been  tied 
also,  but  there  is  no  trace  of  it.  The  patient  died  of  morti- 
fication of  the  arm.  (Sir  0.  Bell.  '  Practical  Essays,'  pt.  ii. 
p.  65.) 


seen  now,  when  the  operation  is  not  often  performed,  and  onby  by  surgeons.  Any 
other  punctured  wound,  however,  may  give  rise  to  the  disease,  as  the  wound  of  a 
small  shot,  or  the  fragment  of  a  comminuted  fracture  \  and  so,  it  is  said,  may  a  simple 
contusion.2  Mr.  Peinberton  3  relates  a  very  interesting  case  in  which  an  arterio- 
venous aneurism  formed  in  the  groin  ten  months  after  the  cure  of  an  aneurism  in  the 
leg  by  prolonged  instrumental  pressure  at  the  spot  where  the  disease  afterwards 
showed  itself. 

In   spontaneous    arterio-venous    aneurism,    the   communication   with   the   vein 


1  An  interesting  case  of  a  wound  of  the  profunda  femoris  and  its  accompanying  vein, 
treated  by  ligature  of  the  external  iliac,  with  a  fatal  result,  will  be  found  in  the  Gaz,  hebd. 
1864,  p.  166. 

2  It  is  perhaps  worth  notice  that  the  communication  may  occur  between  two  vessels 
which  are  not  naturally  in  contact,  but  which  have  been  brought  together  by  the 
force  which  inflicted  the  wound.  Thus  in  the  Museum  of  St.  Bartholomew's  Hospital,  there 
is  an  interesting  preparation  (ser.  xiii.  No.  121),  in  which  a  small  sac  is  formed  communicating 
with  the  internal  jugular  vein  and  the  external  carotid  artery.  The  cause  was  a  punctured 
wound  from  the  point  of  a  pickaxe,  and  a  small  fragment  of  the  iron  has  lodged  and  is  im- 
pacted partly  without  and  partly  within  the  cavity  of  the  vein. 

3  Med.-'Chir.   Trans,  vol.  xliv.  p.  J 89. 
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apparently  follows  upon  the  development  of  a  simple  arterial  aneurism  in  the  contiguity 
of  a  vein.  When  an  aneurism  is  formed  on  a  large  artery,  in  such  a  part  of  the  artery 
as  to  compress  a  neighbouring  vein,  it  is  common  to  find  that  vein  oblitei-ated  ;  and 
in  the  museum  of  every  hospital  there  may  be  seen  preparations  showing  the 
obliteration  thus  effected  of  the  largest  veins,  the  vense  cavse  being  frequently  so 
occluded.  But  occasionally,  in  lieu  of  effecting  the  closure  of  the  venous  channel, 
the  pressure  of  the  aneurismal  pouch  of  the  artery  gives  rise  to  absorptive  ulceration 
of  the  coats  of  the  vein,  and  the  sac  opens  either  by  rupture  or  by  ulceration  into 
that  vein.  This  happens  especially  within  the  thoracic  and  abdominal  cavities,  when 
aortic  aneurisms  press  upon  the  great  venous  trunks  of  the  chest  and  abdomen.1 


Fig.  16.- 


-Arterio- venous  Aneurism  of  the  Superficial  Femoral  Vessels. 
Museum  of  the  Royal  College  of  Surgeons.) 


'From  the 


Less  frequently,  arterio- venous  aneurisms  arise  in  the  same  way  on  the  limbs, 
and  on  other  parts  of  the  trunk.  Sometimes  these  occur  long  after  the  infliction 
of  a  wound  which  had  affected  the  artery,  but  which  had   been  perhaps  almost 


forgotten. 


Thus  Rokitansky  observed  an  axillary  aneurism  of  this  kind  thirty  years  after  a  shot 
had  taken  effect,  on  the  spot.  Ronx  2  relates  a  case  in  which  arterio-venous  aneurism  at  the 
elbow  formed  four  years  after  venesection  ;  and  Monneret s  has  described  an  aneurismal  com- 
munication between  the  femoral  artery  and  the  vein,  said  to  have  arisen  twelve  years  after 
injury  from  a  shot.     This  was  also  the  case  with  Mr.  Beaumont's  patient;  fig.  16. 


1  The  earliest  and  most  complete  monograph  on  these  forms  of  aneurism  is  due  to 
Thurnam,  Med.-Chir.  Trims,  vol.  xxiii.  See  also  Rokitansky,  Ueber  einige  der  wichtigsten 
Krarikhetten  der  Arterien,  Wien,  1862,  p.  40  et  srq.  ;  Porter,  on  '  Arterial  Disease,'  in 
Todd's  Cyclopaedia  of  Anatomy;  Nelaton's  Clinical  Lectures,  by  Atlee ;  Mayn,  Dublin 
Medical  Journal,  1 854. 

"  Bulletin  de  TAcad.  de  Med.  Paris,  1849.  8  Bulletin  de  Med.  et  de  Chir.  1852. 
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Again,  spontaneous  arterio-venous  aneurism  lias  been  described  by  Bransby  Cooper,1  by 
Perry,2  and  Porter,3  affecting  the  femoral  vessels  in  cases  where  the  aneurism  could  not  be 
traced  to  any  other  cause  than  primitive  disease  and  thinning  of  the  coats  of  the  vessels.  In 
the  highly  interesting  case  related  by  Mr.  Perry  there  was  more  than  one  communication. 

It  is  usually  a  main  artery  and  its  collateral  vein  which  are  thus  affected ;  and  it 
may  be  readily  understood  that,  from  their  close  contiguity  and  often  superficial 
position,  these  would  be  more  likely  to  become  the  subjects  of  this  diseased  connec- 
tion ;  but  the  elaborate  investigation  of  MM.  Follin  and  Charnal,4  and  the  cases  of 
Puydebat  5  and  Pancoast,6  have  shown  that  deeply-seated  veins,  as  well  as  superficial 
veins,  may  be  thus  affected. 

In  the  case  of  M.  Follin,  a  communication  between  the  brachial  artery  and  a  deep  vein 
was  diagnosed  during  life,  and  subsequently  proved  by  the  dissection  of  M.  Charnal.  Scbottin  7 
has  seen  a  similar  connection  between  the  radial  artery  and  the  cephalic  vein.  Moore  s  re- 
lates a  case  in  which  an  arterio-venous  aneurism  was  found  in  the  trunk  of  the  popliteal 
nerve,  as  a  result  of  a  blow  on  the  part,  which  appears  to  have  produced  rupture  of  a  small 
artery  and  its  companion  vein  in  the  substance  of  the  nerve. 

These  two  forms  of  arterio-venous  aneurism  have  some  symptoms  in  common  due 
to  the  communication  between  the  artery  and  vein.  The  most  characteristic  is  a 
vibratory  thrill,  which  results  from  the  impulsion  of  the  arterial  blood  into  the 
patent  aperture  of  the  vein,  there  to  mingle  with  the  venous  current.  The  greater 
tension  of  the  arterial  than  the  venous  wall,  and  the  greater  force  of  the  arterial  flow 
of  blood,  causes  a  continuous  injection  of  arterial  blood  into  the  venous  tumour  ;  but 
the  pulsation  of  the  artery  produces  a  synchronous  impulse  in  the  flow  of  the  blood 
through  the  tumour.  Hence  the  peculiar  vibratory  or  pulsatory  character  of  the 
thrill,  which  is  otherwise  continuous.  The  ear  detects  a  harsh,  buzzing  sound,  which 
has  been  variously  compared  to  that  of  a  saw,  a  file,  a  bee,  the  hissing  of  burning 
metal  plunged  into  cold  water,  and  similar  noises.  This  sound  too  is  continuous, 
although  momentarily  increased  during  pulsation.  It  grows  fainter  on  being 
propagated  along  the  artery,  and  at  some  distance  from  the  aneurism  in  which  it 
arises  it  seems  intermittent,  the  louder  pulsatory  sound  only  being  then  heard.  This 
sound  may  be  so  loud  as  to  be  audible  by  a  person  standing  near  the  patient ;  but 
that  is  exceptional.  It  may,  however,  always  be  distinctly  heard  with  the  stethoscope, 
or  by  the  naked  ear ;  and  its  continuous  character  sharply  distinguishes  an  arterio- 
venous from  a  pure  arterial  aneurism.  Considerable  dilatation  of  the  veins,  a  third 
symptom,  is  consequent  upon  the  obstruction  of  the  venous  circulation  by  the 
entrance  of  arterial  blood  flowing  in  an  opposite  direction,  and  upon  the  general 
increase  thus  made  to  the  quantity  of  blood  which  the  vein  must  carry  towards  the 
heart.  The  extent  of  this  dilatation  varies  according  to  the  size  and  importance  of 
the  vessels  affected.  It  is  most  marked  in  the  lower  limbs,  where  gravity  aids  in 
increasing  the  obstruction  and  consequent  tendency  to  varicosity.  Here  the  veins 
have  been  described  like  knotted  ropes  beneath  the  skin  by  Porter,  Perry,  Laugier, 
and  others.  In  Mr.  Moore's  case,  where  the  temporal  vessels  were  affected,  the 
veins  were  enormously  dilated,  and  pulsated  so  strongly  as  entirely  to  simulate 
arteries  during  the  operation  performed.9 

This  pulsation  of  the  veins  is  a  fourth  important  symptom  which  deserves  to  be 
borne  in  mind ;  because  the  surgeon  may  be,  and  has  been,  induced  by  it  to  place  a 
ligature  round  one  of  the  veins,  thinking  it  to  be  an  artery.  William  Hunter 
noticed  that  the  arteries  below  the  point  of  communication  beat  more  feebly  than  in 
the  healthy  body ;  and  naturally,  since  a  part  of  their  ordinary  supply  of  blood  is 
directed  into  the  vein.  But  this  symptom  is  not  always  observed.  The  temperature 
of  the  part,  and  the  growth  of  hair  on  the  skin,  are  sometimes  augmented  below  the 
communication.     In    old-standing    cases,   a    remarkable   condition    of  dilatation    is 

1    Guys  Hospital  Reports,  vol.  v.  2  Med.-Chir.  Trans,  vol.  xx. 

3   Todd's  Cyclop.  '  Arteries,'  p.  242.  *  Bulletin  de  la  Soc.  de  Chi?-,  vols.  iii.  v. 

6  Bulletin  de  la  Soc.  anat.  1834.  6  Fergusson's  Handbook  of  Surgery,  1852. 

7  Scbottin,  Merkw'urdiqer  Fall  einer  aneurismatischen  Venenaeschwulst.  Altenburg,  1825. 

8  Med.-Chir.  Trans,  xlix.  p.  29.  9  Ibid.  vol.  xli.  p.  1. 
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observed  in  the  arteries  above  the  varix.  They  become  enlarged,  tortuous,  and 
thinned  in  structure.  Indeed,  the  veins  around  the  arterio-venous  aneurism  assume 
more  or  less  of  the  arterial  character,  and  the  arteries  approach  somewhat  the  type 
of  veins.  This  has  been  observed  by  all  who  have  described  these  cases,  and  is  well 
summarised  by  Rokitansky  in  his  monograph  on  the  pathology  of  the  arteries. 

The  varicose  aneurism  differs  from  the  aneurismal  varix,  as  we  have  seen,  in  that 
it  possesses  an  aneurismal  pouch  which  is  intermediate  between  the  opening  of  artery 
and  vein.  It  is,  of  course,  important  in  practice  to  recognise  this  difference,  and 
mark  its  peculiar  symptoms.  This  circumscribed  aneurismal  tumour  will  be  found 
of  various  size  and  density,  according  to  the  site  and  duration.  It  rarely  attains, 
however,  any  considerable  size.  It  is  affected  in  the  same  way  as  pure  arterial 
aneurisms  when  the  artery  is  compressed  above  or  below  it,  and  the  ear  detects  the 
blowing  sound  of  an  aneurism,  in  addition  to  that  rasping  bruit  described  as  the 
result  of  the  venous  communication. 

In  both  forms  of  arterio-venous  aneurism  it  may  be  said  that  we  find  a  soft, 
fluctuating,  knotted,  and  imperfectly  circumscribed  subcutaneous  tumour.  It  can 
be  emptied  by  pressure  upon  the  tumour  itself,  or  the  artery  leading  to  it.  It  has 
distinct  pulsations ;  but  these  are  limited  to  a  very  small  part  of  the  swelling  at  the 
level  of  the  point  of  communication  between  the  vessels,  gradually  becoming  extinct  in 
the  ratio  of  distance  from  that  point.  In  this  it  is  distinguished  from  arterial  varix 
or  cirsoid  aneurism,  which  offers  pulsation  of  equal  intensity  over  the  whole  extent 
of  the  tumour ;  it  may  be  further  distinguished  from  that  affection  by  the  blue  or 
purple  colour  of  the  tumour,  and  by  the  tortuous  dilatation  of  the  veins  leading  to  it. 
Further,  to  distinguish  it  from  arterial  varix,  to  which  it  presents  so  many  points  of 
external  resemblance,  it  may  be  added  that  while  in  both  auscultation  detects  a  loud 
rasping,  continuous  bruit,  this  sound  is  heard  over  the  whole  surface  of  the  arterial 
varix,  but  only  at  the  point  of  communication  in  the  arterio-venous  aneurism,  or,  if 
it  radiates  therefrom,  it  can  then  only  be  traced  along  the  course  of  the  artery,  and 
becomes  gradually  extinct. 

Treatment  of  aneurismal  varix. — The  treatment  of  aneurismal  varix  and  varicose 
aneurism  must  be  mentioned  separately ;  that  of  aneurismal  varix  presents  great 
difficulties.  In  many  cases,  indeed,  the  disease  manifests  but  little  tendency  to 
advance ;  and  where  this  stationary  condition  exists,  surgical  interference  may  well 
be  omitted.  In  Mr.  Moore's  case,  thirty-six  years  had  elapsed  before  any  operation 
was  necessary ;  and  Hunter,  Cleghorn,  Porter,  and  indeed  all  other  authorities  on 
this  subject,  have  seen  this  occur.  It  is  especially  the  case  in  the  upper  extremity. 
In  the  lower  limb,  however,  the  disease  may  extend  so  greatly  as  to  destroy  the  use 
of  the  limb,  or  to  threaten  the  destruction  of  the  patient's  life  by  haemorrhage.  In 
the  case  referred  to,  as  related  by  Mr.  Perry,  the  Hunterian  ligature  was  twice 
performed,  but  without  effecting  the  cure  of  the  disease.  In  a  case  mentioned  by 
Mr.  Bransby  Cooper,  it  was  considered  necessary  to  amputate  the  leg.  Should  the 
surgeon  now  be  called  upon  to  treat,  by  operative  means,  an  artery  so  affected  in 
either  of  the  extremities,  he  would  probably  attempt  to  obtain  the  closure  of  the 
arterial  aperture  by  indirect  pressure  on  the  artery  above  the  communication.  The 
use  of  direct  pressure  has  rarely  been  of  any  good  effect.  There  are,  however,  two 
proceedings  which  are  more  promising  :  the  injection  of  coagulating  fluids  at  the 
site  of  the  disease,  applied  carefully,  with  the  minute  precautions  necessary  for  the 
success  of  that  plan ;  or  ligature  of  the  artery  above  and  below  its  aperture  of  com- 
munication. Before  employing  either  method,  it  would  probably  be  desirable  to 
resort  to  digital  or  instrumental  compression,  or,  if  the  position  allowed,  to  forcible 
flexion.  But  the  constant  passage  of  the  arterial  blood  through  the  apertures, 
resulting  from  the  arterio-venous  communication,  and  the  absence  of  any  de6ned 
sac,  impede  the  formation  of  the  fibrinous  deposit  to  which  these  methods  owe  their 
success ;  and  cases  of  aneurismal  varix  of  th.s  form  are  not  very  amenable  to  treat- 
ment by  indirect  compression.  An  interesting  case  is  recorded  in  the  '  Proceedings  of 
the  Anatomical  Society  of  Paris,'  for  1858,  in  which  indirect  compression  having  been 
carefully  tried,  but  without  success,  a  ligature  was  applied  by  M.  Robert  above  the 
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aperture  in  the  artery.  A  few  cases  have  been  recorded  of  aneurysmal  varix  within 
the  skull.1  In  one  of  these,  recently,  compression  was  applied  over  the  carotid,  but 
ineffectually ;  in  this  case,  the  internal  carotid  artery  communicated  with  the 
cavernous  sinus,  and  death  occurred  as  the  result  of  profuse  haemorrhage  from  the 
nose.  In  such  cases,  of  course,  only  the  Hunterian  ligature  is  possible ;  but  where 
the  artery  is  more  accessible,  it  is  obviously  more  desirable  to  apply  a  ligature  above 
and  below  the  diseased  communication. 

The  treatment  of  varicose  aneurism  is  somewhat  different  in  kind  ;  for  here  a  sac 
intervenes  between  the  artery  and  the  vein,  but  it  is  similar  in  principle.  Here  also 
direct  and  indirect  compression  have  been  largely  tried.  In  general  such  trials  have 
not  been  veiy  successful.  M.  Nelaton,  however,  has  succeeded  four  times  in  con- 
verting a  varicose  aneurism  at  the  bend  of  the  elbow  into  a  simple  arterial  aneurism 
by  direct  pressure.  Cure  was  then  in  all  cases  effected  either  by  ligature,  or 
compression  of  the  brachial  artery.2  Digital  compression  might  be  employed  in 
the  simpler  cases,  not  without  hope  of  cure,  and  the  method  of  applying  it  has  been 
well  described  by  Vanzetti.  It  consists  in  making  pressure  lightly  over  the  orifice 
of  communication  between  the  tumour  and  the  vein,  so  as  just  to  suspend  the  con- 
tinuous thrill  in  the  tumour,  and  then  applying  pressure  to  the  artery,  sinml- 
taneously,  at  a  higher  point.  The  same  person  may  perhaps  accomplish  this  with 
his  two  hands,  but  it  would  be  more  easy  and  more  likely  to  succeed  if  done  by  two 
well-instructed  persons.  Successful  cases  of  this  treatment  in  arterio- venous 
aneurisms  at  the  bend  of  the  elbow  will  be  found  recorded  in  a  lecture  published  in 
the  'Lancet,'  Oct.  25,  1873. 

Should  it  be  necessary  to  apply  the  ligature,  the  artery  must  be  tied  on  both 
sides  of  its  opening  into  the  sac.  The  most  simple  plan  is  to  lay  open  the  sac, 
trace  it  into  the  artery,  and  having  exposed  the  aperture  in  the  artery,  for  which 
purpose  it  is  commonly  necessary  to  divide  the  sac  transversely  on  a  director,  then 
to  apply  a  ligature  above  and  below  the  arterial  opening.  This  method  is  more 
simple  than  that  wdiich  has  been  employed  by  Roux  and  Fergusson,  who  have  en- 
deavoured to  isolate  the  artery,  and  tie  it  above  and  below  without  opening  the 
sac  at  all.3  This  is  the  more  difficult,  that  the  artery  below  its  point  of  communica- 
tion is  small,  and  surrounded  by  veins  dilated  and  closely  packed.  On  the  other 
hand,  it  is  free  from  the  objection  attaching  to  the  plan  first  described,  arising  out  of 
the  danger  of  putting  two  ligatures-  close  to  the  sac,  and  at  a  point  where  it  is 
surrounded  by  dilated  veins.  Mr.  Annandale  has  related  two  cases  of  traumatic 
arterio-venous  aneurism,  successfully  treated  by  the  ligature  of  both  the  wounded 
vessels  in  the  sac,  the  latter  having  been  laid  open  and  emptied  of  its  contents.  The 
vessels  affected  were  in  one  case4  the  popliteal  artery  and  vein  in  a  child,  set.  10, 
operated  on  three  months  after  the  accident ;  and  in  the  other  5  the  posterior  tibial 
artery  and  one  of  its  venae  comites  in  a  lad,  set.  20,  operated  on  three  days  after  the 
accident.  I  think  this  operation  unquestionably  superior  to  any  other  operative 
method  of  treating  the  disease,  provided  it  is  undertaken  early  enough — i.e.  before  the 
coats  of  the  artery  have  become  too  much  altered  to  bear  the  ligature.  In  any  case 
the  operation  is  peculiarly  liable  to  one  of  two  secondary  accidents,  haemorrhage  and 
gangrene  :  haemorrhage  from  the  part  of  the  artery  above  the  sac  where  it  is  dilated, 
thinned,  and  gives  rise  to  numerous  collateral  branches;  and  gangrene  of  the  limb 
below,  which  perhaps  already,  before  the  operation,  was  cold,  benumbed,  and 
cedematous.  The  injection  of  a  weak  solution  of  perchloride  of  iron  has  been 
employed  by  Serres  and  Jobert,6  Velpeau,7  and  Vallette,8  twice  with  perfect  success; 
once  producing  suppuration  of  the  sac  followed  by  cure,  and  once,  by  M.  Velpeau, 

1  Bulletin  de  la  Soc.  anat.  vol.  xxix.  1859,  p.  298,  and  vol.  xxx.  p.  178. 
a  Journ.  de  Med.  et  Chir.  prat..  18G2,  p.  155. 

3  This  operation  was  performed  successfully  by  Mr.  Spence  in  a  case  of  arterio-venous 
aneurism  of  the  femoral  artery  (Edin.  Med.  Journ.  July  1869). 

4  Lancet,  April  25,  1875.  5  Ibid.  Oct,  14,  1876. 

6  Bulletin  de  I' Acad,  de  Med.  1854. 

7  '  Traitement  de  TaneVrisme  arterio-veineux,'  Bulletin  de  FAcad.  de  Med.  1854. 

8  Acad,  de  Med.  Paris,  May  23,  1859. 
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ineffectually.  These  facts  are  in  favour  of  this  method  of  treatment ;  and  as  the 
safeguards  against  the  accident  of  suppuration  are  more  carefully  studied,  this  plan 
may  recommend  itself  still  more  strongly  to  the  surgeon. 

Galvano-puncture  has  been  employed  by  Bosse  and  Oapeletti.  In  Bosse's  case 
two  steel  needles,  connected  with  thirty-two  pairs  of  galvanic  plates,  were  introduced 
into  the  aneurism  al  tumour,  and  retained  there  for  eighteen  minutes.  The  cure 
was  completed  within  ten  days.  In  Capeletti's  case  the  needle  was  introduced 
twice ;  suppuration  followed  and  ultimately  a  cure.  M.  Debout  has  also  recorded  a 
successful  case.1 

There  will  be  cases  in  which  an  expectant  treatment  will  be  most  advisable,  and 
others  in  which  amputation  might  be  the  only  available  measure. 

Thus  a  case  is  reported  in  the  '  Journal  de  Med  et  Ohir.  pratique  '  for  1862,  p.  155,  under 
M.  Nelaton's  care,  in  which  a  man  was  suffering  from  an  arterio-venous  aneurism  of  con- 
siderable size,  in  the  ham,  the  result  of  a  punctured  wound  of  the  popliteal  artery.  M.  Nelaton 
recommended  that  no  operative  measures  should  be  adopted,  believing  that  the  aperture  of 
the  aneurism  into  the  vein  was  sufficiently  free  to  render  the  bursting  of  the  tumour  improb- 
able ;  and  he  remarked  that  the  only  efficient  measure  for  the  radical  cure  of  the  disease 
would  be  the  old  operation  for  aneurism,  and  this  under  the  circumstances  he  held  to  he  so 
difficult  and  dangerous,  that  if  driven  to  operate,  he  should  prefer  amputation. 


Cirsoid  Aneurism,  and  Aneurism  by  Anastomosis. 


which     consists  in    a 
structure  of  its   wall 


Ftg.  17. — Cirsoid  Aneurism  of  the  Scalp, 
drawing   in  the   Museum  of  St. 
pital.) 


(From  a 
George's  Hos- 


By  cirsoid  aneurism  is  understood  a  form  of  disease 
simultaneous  elongation  and  dilatation  of  an  artery.  The 
exhibits  in  the  beginning  no  alter- 
ation, although  the  coats  become 
thinned  during  the  progress  of 
the  enlargement.  It  will  "be  ob- 
served that  this  lesion  is  not 
strictly  included  in  the  terms  of 
the  definition  which  was  given 
of  aneurism,  and  recent  authors 
have  agreed  that  this  disease  is 
improperly  denominated  aneu- 
rism. But  it  seems  practically 
most  convenient  to  describe  it 
here. 

It  is  especially  the  middle  coat 
of  the  artery  which  is  affected 
when  the  process  of  thinning  com- 
mences. This  structure  becomes 
pale,  soft,  and  thin,  so  that  the 
arteries  look  like  thin  veins.  The 
dilatation  is  commonly  equal 
throughout  the  circumference  of 
the  artery  ;  but  in  the  more  severe 
cases  the  artery  ia  greatly  dilated, 
and  presents  unequal  saccular 
pouches,  which  are,  in  fact,  so 
many  true  aneurisms,  projecting 
usually  towards  the  surface  of  the 
skin.     As  the  artery  elongates,  it 

become  tortuous  and  serpentine  ;  sometimes  even  spiral.  The  disease  is  rarely  circum- 
scribed, but  attacks  commonly  several  trunks  and  their  branches.  M.  Broca.  however, 
has  described  a  case  of  perfectly  circumscribed  cirsoid  aneurism  of  the  scalp,  treated 

1  See  Wernher,  Hand.  d.  Chi?-,  iii.   821  ;    Ciniselli,  Sulla  Eleltropuntum  ncllu  aura  degli 
Aneurismi.    Cremona,  1856 ;  Debout,  Bulletin  de  Therapeutique,  1847,  p.  123. 
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successfully  by  the  injection  of  perchloride  of  iron.1  It  may  occur  in  the  arteries  of 
the  extremity,  and  Cruveilhier  has  reported  a  remarkable  case  of  cirsoid  aneurism  of 
the  external  iliac  artery.2  But  it  is  more  especially  frequent  in  the  arteries  of  the 
scalp,  and  in  this  situation  more  instances  have  been  recorded  than  in  all  the  other 
parts  of  the  body  taken  together.  Originating  usually  in  one  of  the  arteries  of  the 
scalp,  it  extends  itself  to  the  branches  of  the  other  side  of  the  head,  and  may  im- 
plicate the  neighbouring  vessels  to  a  variable  extent.  On  the  one  hand,  it  may  pass 
into  the  capillaries,  widely  dilating  them,  and  spreading  into  the  veins ;  or,  on  the 
other,  but  in  a  smaller  degree,  it  may  spread  upwards  to  the  larger  branches  from 
which  the  arteries  of  the  scalp  arise,  passing  even  into  the  carotids.  It  is  thus  that  it 
changes  somewhat  its  anatomical  characters.  The  venous  capillaries  and  trunks 
become  affected  by  the  extension  of  the  disease,  and  the  arterial  network  becoming 
highly  and  morbidly  developed,  this  form  is  known  by  the  name  of  aneurism  by 
anastomosis.  The  pathological  condition  and  the  principles  of  treatment  are 
essentially  the  same  ;  but  when  the  disease  is  seated  in  the  larger  arterial  trunks,  it 
is  commonly  known  as  cirsoid  aneurism  ;  when  it  extends  into  the  network  of  capil- 
laries, it  is  known  as  aneurism  by  anastomosis,  or  racemose  aneurism.  It  attacks 
most  frequently  the  superficial  temporal,  the  posterior  auricular,  and  the  occipital 
arteries.  Commonly  the  surrounding  tissues  suffer  but  little  injury;  but  sometimes 
the  subcutaneous  cellular  tissue  may  be  atrophied,  and  the  skin  dangerously  thinned  ; 
at  other  times  the  soft  parts  may  be  thickened  and  indurated  ;  sometimes  the  bones 
are  grooved,  or  even  perforated. 

M.  Gosselin3  has  endeavoured  to  subdivide  cirsoid  aneurisms  into  three  classes  : 
arterial  varix,  when  large  arteries  are  affected  (as  in  Cruveilhier's  case) ;  cirsoid 
arterial  tumour,  when  the  smaller  arteries  are  affected,  forming  a  circumscribed 
lobulated  pulsatile  tumour  ;  and  aneurism  by  anastomosis,  when  the  capillaries  and 
skin  are  involved.  The  distinction  is  a  real  one  in  many  cases,  and  useful  to  recollect, 
having  an  important  bearing  on  practice ;  but  the  three  forms  are  too  much  mixed 
together  to  enable  us  to  accept  it  as  a  classification  of  the  disease.  The  second  class 
are  those  in  which  coagulating  injections,  according  to  M.  Gosselin,  are  likely  to 
succeed  ;  and  I  would  add  that  in  the  third  class  gal vano- caustic  or  extirpation  are 
the  methods  usually  indicated. 

The  causes  which  give  rise  to  cirsoid  aneurism  are  not  apparent.  Occasionally  its 
origin  has  been  referred  to  a  blow,  or  to  an  injury  of  a  congenital  erectile  tumour; 
more  often  no  cause  can  be  assigned,  and  it  is  not  evident  why  the  scalp  should  be 
the  chosen  seat  of  this  disease.  It  may  be  noticed  here  that  the  majority  of  cases 
occur  in  persons  whose  age  varies  from  fifteen  to  thirty.  The  diagnosis  of  the 
disease  can  hardly  be  a  source  of  difficulty,  for  the  serpentine  and  pulsating  character 
of  the  tumour  afford  a  distinguishing  sign.  The  manner  of  diagnosing  this  affection 
from  varicose  aneurism  or  aneurismal  varix  has  been  mentioned  in  the  last  section. 
But  where  it  is  associated  with  dilatation  of  the  veins,  some  difficulty  may  aiise 
in  distinguishing  it  from  the  so-called  erectile  tumour,  or  teleangeiectasis,  from  which 
it  is,  however,  still  distinguished  by  its  pulsations.  Such  cases  have  been  recorded 
by  Pelletan,4  by  Dupuytren,5  and  others. 

The  treatment  of  cirsoid  aneurism  commonly  offers  great  difficulties  and  many 
risks.  The  frequency  with  which  direct  failure  has  followed  various  procedures,  the 
yet  greater  frequency  of  relapse,  and  the  occasionally  fatal  termination  of  operations 
which  have  been  undertaken,  are  reasons  for  caution.  Unless  there  is  reason  to 
fear  that  by  its  extension  or  by  its  severity  it  may  prove  fatal  to  life,  it  is  commonly 
the  more  prudent  course  to  abstain  from  operative  interference.  Cirsoid  anastomosing 
aneurism  is  not  always  a  source  of  imminent  clanger,  and  it  may  exist  for  many 
years  without  any  other  evil  effect  than  that  of  inconvenience ;  and,  indeed,  in  some 

1  Bulletin  de  la  Soc.  de  Chi?:  de  Paris,  1850. 

~  See  also  Cocteau,  •  Sur  lets  Varices  arteiielles  des  membres,'  Arch.  (/en.  de  Med.  18G5, 
p.  66  '.  3  Arch.  gen.  de  Med.  1867.' 

4  Pelletan,  Qlinique  chirurfficale,  vol.  ii.  p.  50.     Paris,  1810. 
4  Dupuytren,  Lecom  urates,  vol.  v.  p.  4o.     Paris,  1830. 
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of  the  least  unfortunate  cases,  it  has  so  continued  after  various  operations.  Even 
where  extensive  and  severe,  it  cannot  always  be  treated  with  advantage. 

The  simplest  method  of  treatment  is  by  compression ;  but  this  is  also  the  most 
ineffectual.  I  am  not  acquainted  with  any  case  in  which  it  has  proved  successful, 
although  trials  have  been  recorded  by  Dupuytren,  Robert,1  and  Brodie.2  If 
palliation  be  desired,  little  more  can  be  done  than  to  provide  a  metal  covering  to  protect 
the  affected  part,  where  the  locality  admits  of  such  a  provision.  The  ligature  of  the 
branches  directly  leading  to  the  affected  part  has  been  often  tried ;  but  this  also 
has  rarely  succeeded.  In  a  case  in  which  Breschet  tied  the  temporal  artery  in  a  girl 
eighteen  years  of  age,  for  a  severe  form  of  the  disease,  death  from  pyaemia  took 
place  on  the  fourteenth  day,3  the  ligature  having  been  carried  through  and  not  round 
.  the  vessel.  Maclachlan  tied  the  temporal  artery,  also  without  success,  and  followed 
it  by  ligature  of  the  common  carotid.4  In  a  patient  of  Dupuytren's,  both  the 
temporal  and  occipital  arteries  had  been  tied  unsuccessfully.5  Gibson  in  a  similar 
case  tied  the  main  branches  of  the  temporal  and  occipital  artery  ineffectually.6 
The  records  of  the  results  of  this  proceeding  are  not  in  its  favour. 

The  ligature  of  the  external  carotid  has  been  performed  for  a  cirsoid  aneurism  of 
the  scalp  by  Maisonneuve.7 

He  tied  the  right  external  carotid  for  a  cirsoid  aneurism  of  the  right  temporal  artery 
occurring  in  a  woman  thirty  years  of  age  two  months  after  a  blow.  As  the  patient  was  suffer- 
ing acute  pain,  and  the  disease  beginning  rapidly  to  extend,  besides  tying  the  external  carotid, 
he  put  a  ligature  also  round  the  superior  thyroid  artery.  Pulsation  ceased,  the  tumour 
diminished,  and  all  went  well  for  the  first  three  weeks.  Secondary  haemorrhage  followed  the 
.separation  of  the  hgature,  and  Maisonneuve  tied  successively  the  common  and  the  internal 
carotid  arteries.  The  latter  operation  was  followed  hy  hemiplegia,  and,  after  three  days,  by 
death.  The  brain-substance  of  the  right  hemisphere  was  found  to  be  deliquescent.  This 
case  had,  therefore,  a  very  unfortunate  termination  ;  but  it  is  worthy  of  especial  note,  because 
it  is,  perhaps,  the  only  recorded  instance  in  which  the  external  carotid  artery  has  been  tied 
for  cirsoid  aneurism  of  the  scalp,  and  because  that  proceeding  would  appear  on  anatomical 
grounds  to  be  the  best  calculated  to  arrest  the  circulation  in  the  part  affected. 

Prof.  Bruns,8  who  has  given  great  attention  to  this  subject,  points  out  that 
the  ligature  of  the  external  carotids  is  the  proceeding  best  calculated  to  cut  off  the 
supply  of  blood  to  aneurisms  of  the  scalp.  He  urges  that  the  external  carotids  of 
both  sides  should  be  ligatured  in  such  cases,  and  certainly  where  it  is  necessary, 
from  repeated  local  haemorrhages  or  threatened  rupture,  to  employ  serious  surgical 
interference,  the  ligature  of  one,  and  still  more  of  the  two  external  carotids,  would 
best  effect  the  diminution  in  the  supply  of  blood  to  the  arteries  in  the  scalp ;  for 
then  only  the  supra-orbital  and  frontal  branches  of  the  internal  carotid  would  remain 
capable  of  supplying  blood  in  this  direction ;  and  unless  the  disease  were  seated  in 
the  forehead,  their  influence  need  hardly  be  feared.  Posteriorly  the  blood  would 
reach  the  scalp  only  through  the  anastomosis  of  the  occipital  arteries  with  the  as- 
cending cervical  branches  of  the  subclavian  and  the  muscular  twigs  of  the  vertebral 
artery ;  whilst  in  front  some  further  assistance  would  be  given  by  the  connection  of 
the  inferior  thyroid  branch  of  the  subclavian  with  the  superior  thyroid  branch  of 
the  carotid.  This  suggestion  might  not  be  unworthy  of  the  consideration  of  surgeons 
in  future  cases. 

Judging  from  anatomical  data,  the  ligature  of  the  common  carotid  artery,  while 
it  is  pregnant  with  greater  dangers,  offers  fewer  advantages  than  the  application  of 
the  same  procedure  to  the  external  carotids.  It  has,  however,  been  practised  in  at 
least  fifteen  cases,  but  its  successes  have  been  few.  The  only  superiority  which  it 
possesses  over  the  ligature  of   the  external  carotid  is  by  shutting  off  the  supply 

1   Gaz.  ties  Hopitam;  1851,  p.  130.  2  Lancet,  1828-9,  vol.  ii.  p.  559. 

s  Breschet;,  Mcmoires  chirurgicaux  sur  les  differentes  especes  d'Anenrkmes,  p.  54.  Paris, 
1834. 

4  Lancet,  1827-S,   vol.  i.  p.  773.  6  Lccons  orales,  loc.  cit. 

6  Institutes  and  Practice  of  Surgery,  vol.  i.     Philadelphia,  1835, 

7  Bulletin  de  la  Soc.  de  Med.  de  Paris,  1851,  vol.  i.  p.  400. 

8  Handbuch  d.  pract.  Chir.  i.  p.  101.     Tubingen,  1854. 
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through  the  branches  of  the  ophthalmic  artery ;  but  the  large  and  numerous 
anastomoses  of  the  carotid  of  the  opposite  side  continue  to  supply  blood,  and  even 
where  a  temporary  improvement  has  followed  the  operation,  speedy  relapse  has 
occurred,  probably  from  this  cause.  Again,  the  disturbance  of  the  cerebral  circulation 
by  ligature  of  the  common  carotid  has  of  course  its  own  peculiar  dangers.  So  that 
out  of  eighteen  cases  in  which  the  operation  was  performed,  death  occurred  under 
the  knife  in  three  instances,  and  four  others  terminated  fatally ;  in  five  an  early 
relapse  followed  the  first  improvement ;  in  the  tenth  case  no  final  report  has  been 
given;  and  in  only  two  it  is  stated  that  there  was  lasting  improvement.  Instances 
in  which  the  common  carotid  has  been  tied  for  this  disease  are  recorded  by  Robert,1 
Dupuytren,2Kiihl,3  Bush,4  Wardrop,5  Maclachlan,6  Maisonneuve,7  Walther,8Mussey,9 
Warren,10  Hersche,  Kerr,  Zeiss,  Arend,11  Travers  junior,12  Mott,  Wood,13  and 
Critchett.14  A  proceeding  which  has  proved  so  fatal  in  the  hands  of  surgeons  so 
eminent  must  be  regarded  with  great  distrust.  It  is  certain  that  in  very  many 
cases  the  dangers  of  this  operation  must  be  greater  than  those  of  the  disease  itself; 
and  when  those  perils  are  surmounted,  its  success  must  still  remain  a  contingency, 
which  in  the  past  has  only  three  times  been  nominally  realised  in  eighteen  cases. 
Mr.  Southam  has  15  however  recorded  a  case  in  which  the  ligature  of  the  common 
carotid  was  successful  when  combined  with  the  use  of  setons.  Attempts  have  been 
made  to  cure  cirsoid  aneurisms  by  a  method  conceived  after  the  old  proceeding  of 
Antyllus  for  true  aneurisms.  It  has  been  proposed  to  lay  open  the  tumour  by  a 
stroke  of  the  scalpel,  to  stuff  the  arterial  wound  with  lint,  arrest  hemorrhage  by 
firm  compression,  and  trust  to  the  inflammatory  exudation  thus  excited  for  the 
obliteration  of  the  arterial  channel.  It  is  obvious  that  this  method  could  only  be 
applied  to  those  cases  of  circumscribed  cirsoid  aneurism  in  which  the  artery  forms 
a  limited  tumour  by  its  convolutions,  and  to  cases  of  limited  aneurism  by  anastomosis. 
Grafe  first  employed  this  proceeding  for  a  cirsoid  aneurismal  tumour  of  the  forehead 
in  a  boy  aged  ten.16  He  divided  it  across  with  a  strong  scalpel,  stuffed  the  wound 
quickly  with  agaric  and  sponge,  and  firmly  strapped  and  bandaged  the  whole.  On 
the  following  day,  as  the  pressure  was  slightly  relaxed,  the  wound  gi-anulated,  and 
when  the  parts  healed  there  was  no  pulsation  in  any  part  of  the  solidified  tumour, 
Bell,17  Arnott,  and  Lawrence,18  have  succeeded  also  in  curing  aneurism  by  anastomosis, 
by  incising  the  soft  parts,  and  promoting  suppuration  in  the  tumour,  maintaining 
meantime  compression.  It  would  not  be  reasonable  to  expect  that  the  obliteration 
of  a  single  large  artery  in  a  state  of  cirsoid  dilatation  could  commonly  be  satisfactorily 
effected  in  this  way  ;  not  only  the  fear  of  secondary  hemorrhage  presents  itself,  but 
we  know  that  arteries  are  but  little  prone  to  adhesive  inflammation,  and  that  arterial 
blood  is  quick  to  find  outlets  and  make  channels  for  itself.  In  a  case  of  truly  cirsoid 
aneurism,  this  proceeding  will  almost  certainly  fail. 

A  more  efficient  means  of  destroying  circumscribed  cirsoid  aneurism  is  to  be 
found  in  extirpation  en  masse  by  the  knife  or  by  ligature.  The  latter  method  was 
employed  by  Sir  B.  Brodie  with  only  temporary  suecess  in  treating  a  cirsoid  and 
anastomosing  arterial  tumour  of  the  head  of  the  size  of  a  walnut,  which  had  the 

1  Gaz.  des  Hopitaux,  1851,  pp.  180,  128,  and  Bulletin  de  VAcad.  de  Med.  vol.  xvi. 

2  In  this  case  of  Dupuytren  the  right  common  carotid  was  tied  in  1800.  The  tumour 
remained  stationary  till  1848,  when  it  again  became  very  much  ulcerated,  and  gave  rise  to 
frightful  hemorrhage.  The  patient  came  under  the  care  of  M.  Robert  at  the  Hospital 
Beaujon  in  1857,  when  the  left  carotid  was  also  tied,  with  temporary  success. 

3  Iliihl,  Opusc.  Academica,  editio  Claras ;   Leipsige,  1842,  p.  51. 

*  New  York  Journal,  &c.  1810,  vol.  i.  5  Lancet,  1827-8,  vol.  i.  p.  24. 

6   Glasyoio  Medical  Journal,  1827.  7  Supra  cit. 

s   Grafe  und  Walthefs  Journal,  vol.  v.  °  Amer,  Journal  of  Med.  Sciences,  1880. 

10  Practical  Remarks  on  Tumours. 

11  Quoted  by  Wernher,  Handb.  der  Cidr.  vol.  iii.  p.  806.     Giessen,  1855. 

12  Lancet,  vol.  ii.  1857,  pp.  407,  027  ;  vol.  i.  1858,  pp.  75,  809  (see  also  below,  on  p.  07). 

13  New  York  Journal  of  Medicine,  1 857. 

14  Statistical  Reports  Med.  Times  and  Gaz.  vols.  xxx.  and  xxxi. 

15  Med.-Chir.  Trans,  xlviii.  65.  1G   Grafe  und  Walther's  Journal,  vol.  xviii.  p.  20. 
1?  Bell,  Vrinciples  of  Su?'yery.  1S  Lawrence,  Med.-Chir.  Trans,  vol.  ix. 
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characteristic  feeling  as  of  a  convolution  of  meandering  vessels  with  strong  pulsations. 
The  tumour  was  transfixed  crosswise,  and  strangulated  by  four  threads  in  as  many 
parts.  The  cure  was  reported  at  the  time  to  be  complete.1  But  Mr.  Prescott 
Hewett  mentioned,  in  a  lecture  at  the  Royal  College  of  Surgeons,  the  fact  that  the 
disease  recurred  in  this  case,  and  that  the  patient  died  some  years  afterwards,  death 
being  attributed  to  'nervous  debility.' 

Excision  of  the  tumour  by  the  knife  has  been  several  times  accomplished,  and  has 
yielded  cures  in  cases  of  great  severity. 

Mussey's2  case  is  one  of  the  most  remarkable  on  record.  The  patient,  a  young  man  aged 
twenty,  had  on  the  top  of  his  head  a  cirsoid  aneurism  of  great  size.  All  the  arteries  of  one 
side  of  the  head  were  enormously  dilated,  and  when  the  head  was  shaved,  twenty  arteries  of 
the  size  of  a  goose-quill  were  felt  which  led  to  the  tumour.  Ligature  of  the  left  common 
carotid  failed  to  cure,  and  the  ligature  of  the  right  common  carotid  twelve  days  later  also 
effected  only  a  temporary  improvement.  Extirpation  was  resolved  upon  ;  two  semilunar 
incisions  being  made  around  the  tumour,  which  was  then  peeled  off  from  the  pericranium. 
These  incisions  were  made  gradually  ;  the  arteries  wounded  being  tied  at  each  half-inch :  this 
occupied  more  than  an  hour,  and  forty  ligatures  were  required.  In  spite  of  all  precautions, 
there  was  a  great  quantity  of  blood  lost,  and  the  patient  fell  into  syncope ;  the  wound,  how- 
ever, granulated,  and  the  patient  is  stated  to  have  recovered  completely. 

Grafe,3  Gibson,4  Weitzer,5  Busch,  Warren,  and  Gueniot  6  have  also  employed  this 
method.  Mr.  Hart  employed  it  successfully ;  freezing  the  tumour  and  cutting  wide 
of  it,  so  that  very  little  blood  was  lost.  The  difficulties  of  this  method,  however, 
have  proved  very  great,  and  its  danger  is  considerable.  The  haemorrhage  in  some  of 
these  cases  was  excessive.  But  the  issue  of  all  the  recorded  cases  in  which  it  has 
been  undertaken  has  been  successful,  and  excision  by  the  knife  has  as  yet  proved  a 
most  rapid,  safe,  and  successful  means  of  treatment.  It  is  obvious  that  great  skill 
and  caution  are  required  to  carry  it  into  effect,  and  in  very  extensive  developments 
of  the  disease  it  will  be  inapplicable.  It  might  commonly  be  prudent  to  preface  the 
extirpation  of  the  tumour  by  the  ligature  of  the  main  trunks  which  feed  it;  when 
practising  the  incisions  around  the  tumour,  the  knife  should  travel  slowly,  and  the 
arteries  are  to  be  tied  as  they  are  divided.  It  was  by  the  combination  of  well-timed 
caution  and  necessary  boldness  that  some  of  these  formidable  operations  have  been 
brought  to  a  successful  issue. 

Cirsoid  aneurisms  have  also  been  treated  by  galvano-puncture,  galvano-caustic, 
and  coagulating  injection. 

In  a  case  under  Nelaton's  care,  treated  by  galvano-puncture,  the  patient  was  a  woman 
aged  twenty,  having  a  tumour  on  the  forehead,  made  up  of  convoluted  vessels,  the  coils  of 
which  could  he  clearly  distinguished  by  the  touch  ;  it  had  arisen  two  or  three  months  before 
after  a  blow.  Two  needles,  connected  with  a  Bunsen's  pile  of  thirty  couples,  were  passed 
into  the  tumour  where  the  pulsations  were  the  most  violent,  and  the  current  was  transmitted 
through  them  for  ten  minutes.  Next  day,  consolidation  was  found  to  have  taken  place  where 
the  positive  needle  had  entered,  and  after  some  further  sittings  the  whole  tumour  had  become 
a  hard  mass,  which  was  gradually  ahsorhed.7  Dr.  Duncan  8  has  recorded  four  cases  of  cirsoid 
aneurism  successfully  treated  by  electrolysis. 

The  case  of  aneurism  by  anastomosis  of  the  ear  and  scalp,  in  which  (as  mentioned  above) 
the  common  carotid  was  tied  with  a  fatal  result  by  Mr.  Travers,  jun.,  had  been  previously 
under  the  care  of  Mr.  Cutler  and  Mr.  Prescott  Hewett  at  St.  George's  Hospital,  It  was  then 
treated  by  a  combination  of  the  electric  cautery,  styptics,  and  ligature  of  portions  of  the 
tumour.  The  result  was  very  satisfactory :  all  bleeding  ceased,  the  tumour  in  great  part 
sloughed  away,  the  ulceration  healed,  and  the  greater  part  of  the  hypertrophied  vessels 
resumed  their  natural  appearance.  The  patient  remained  free  from  dangerous  symptoms 
during  an  interval  of  three  years,  when  the  tumour  gradually  returned  and  bleeding  re- 
commenced. Mr.  Travers  was  sent  for  to  see  him  in  the  country,  and  tied  the  common 
carotid  artery ;  but  the  patient  died  of  hasmorrhage,  which  commenced  while  the  ligature 

1  Med.-Chir.  Trans,  vol.  xv.  p.  177.  2  Loc.  cit. 

3  Grafe  und  Walthers  Journal,  vol.  xiv.  p,  639. 

4  Op.  cit.  5  Deutsche  Klinik,  1850. 

6  Gaz.  des  Hop.  1808,  p.  153.  This  author  remarks  that  the  fact  of  the  incision  being 
carried  a  little  within  the  tumour,  so  as  to  leave  a  few  pieces  of  the  morbid  tissue,  is  rather 
advantageous ;  the  tissue  is  supple  and  the  arteries  are  easily  tied  in  it ;  it  speedily  melts  away 
as  the  wound  suppurates. 

7  Bull,  de  Ther.  tome  xlii.  p.  354.  8  Brit.  Med.  Jonrn.  vol.  i.  1876. 
Vol.  III.                                                H 
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was  still  on  the  vessel ;  a  striking  proof  of  the  inefficacy  of  that  method  of  treatment.  Had 
the  case  been  kept  under  observation,  and  the  original  measures  repeated  from  time  to  time, 
as  fresh  growth  occurred,  there  is  every  reason  to  believe  that  this  man's  life  would  have  been 
saved. 

The  application  of  coagulating  injections  (perchloride  of  iron)  was  made  by  M.  Broca  to 
a  circumscribed  aneurism  of  the  scalp,  consisting  of  the  convolutions  of  a  cirsoid  artery. 
Many  precautions  were  taken  to  prevent  the  extravasation  of  the  fluid,  and  the  case  is 
reported  as  perfectly  successful.1  Another  successful  case  is  reported  by  M.  Demarquay,  in  a 
large  aneurism  by  anastomosis  of  the  palm  of  the  hand  and  middle  finger,  occurring  in 
a  child  after  the  blow  of  a  stone.  Here  the  radial  and  ulnar  arteries,  however,  were  first 
tied.2 

M.  Gosselin  (see  p.  94)  advocates  the  use  of  coagulating  injections  in  all  those  cases  of 
the  disease  to  which  he  wishes  to  limit  the  designation  of  'arterial  cirsoid  tumours,'  i.e.  those 
of  limited  extent,  and  formed  apparently  by  the  dilatation  of  minute  arteries — not  capillaries. 
He  gives  three  cases — one  in  the  leg,  one  on  the  forehead,  and  the  other  at  the  root  of  the 
nose — in  which  this  treatment  was  successfully  adopted. 

Before  quitting  tbe  subject  of  cirsoid  aneurism,  it  may  be  well  to  notice  that  the  disease 
is  said  to  have  occasionally  undergone  spontaneous  cure.  A  patient  was  exhibited  by  Dr. 
Krackowizer  to  the  New  York  Pathological  Society  in  whom  this  had  occurred,  at  any  rate 
to  a  great  extent ;  pulsation  having  disappeared,  and  the  tumour  having  become  solid  and 
shrivelled  in  some  of  its  parts  ;  and  the  continuous  rushing  noise  formerly  perceptible  to  the 
patient  being  now  inaudible  while  he  was  quiet.  The  patient  was  forty-five  years  of  age, 
and  the  disease  had  lasted  all  his  life,  and  had  grown  to  a  considerable  size,  but  without  pain 
or  haemorrhage.  In  the  same  communication,  Dr.  Krackowizer  referred  to  two  other  cases 
as  being  recorded  by  Orfila  and  Chevalier.3 

Dissecting  Aneurism. 

The  affection  which  bears  the  name  of  Dissecting  Aneurism  is  so  seldom  recog- 
nised during  life,  and  when  it  is  the  subject  of  treatment  falls  so  much  more  commonly 
under  the  care  of  the  physician,  that  a  very  few  words  must  suffice  for  its  description 
here.  The  anatomical  lesion  consists  in  a  rupture  of  the  internal  coats  of  the  artery, 
by  which  the  blood  is  allowed  to  pass  in  an  unnatural  channel  between  the  coats  of 
the  vessel,  parallel  to  its  course,  until  finally  it  either  passes  again  through  the  coats, 
so  as  to  enter  the  cavity  of  the  artery  again,  if  its  course  has  been  forwards,  or  falls 
back  into  the  pericardium  if  it  has  made  its  way  backwards ;  or  else  makes  its  way 
into  the  cellular  tissue  outside  the  vessel.  Dr.  Peacock 4  has  shown  that  a  layer  of 
the  middle  coat  usually  is  left  external  to  the  blood,  which  is  therefore  extra vasated 
into  the  thickness  of  this  coat.  When  the  coverings  of  the  blood  are  strong,  and  the 
fluid  finds  a  ready  passage  back  into  the  artery,  life  may  be  prolonged  for  a  consider- 
able period.  In  fact,  the  symptoms  referred  to  the  disease  have  been  observed  to  last 
for  years.  It  is  not  impossible  that  in  some  such  cases  a  dissecting  aneurism,  may 
pass  into  a  common  '  false  aneurism.' 

The  position  of  the  original  rent  seems  always  to  be  in  the  aorta,  and  generally 
in  the  arch,  quite  close  to  its  origin,  though  it  has  been  known  to  be  situated  in  the 
abdominal  aorta,  even  as  low  as  its  bifurcation.  Tbe  position  of  the  secondary 
rupture  of  the  inner  coats,  by  which  the  blood  passes  back  into  the  cavity  of  the 
vessel,  varies  much.  A  case  is  mentioned  in  which  the  separation  extended  into  the 
popliteal  artery ;  and  in  another  case,  in  which  the  primary  rent  was  in  the  transverse 
arch,  the  secondary  opening  was  in  the  subclavian. 

Death  occurs  soon  in  all  cases  where  the  blood  passes  out  of  the  artery,  either  into 
the  pericardium  or  into  the  surrounding  tissues ;  and  in  most  of  those  in  which  the 
blood  makes  its  way  back  into  the  artery.  But  in  the  few  instances  of  the  latter 
class  in  which  life  has  been  protracted  for  years,  the  unnatural  channel  running  along 
by  the  side  of  the  natural  artery  is  lined  by  a  smooth  membrane  resembling  epithelium, 
and  thus  simulates  a  double  vessel. 

The  symptoms  of  dissecting  aneurism  are  best  illustrated  by  a  very  interesting 


1  Bull,  de  la  Soc.  de  Chir.  de  Paris,  1866.  2  Gaz.  des  Hop.  1868,  pp.  117,  126. 

:i  New  8yd.  Soc.  Biennial  Retrospect,  1865-6,  p.  303. 

4   Contributions  to  the  Pathology  of  the  Heart  and  Arteries,  '  On  Dissecting  Aneurism. 
Edinb.  1849.     Path.  Trans,  vcl   xiy.  p.  87. 
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case  reported  by  Dr.  Swayne  and  Mr.  Key  worth  of  York,1  in  which  the  diagnosis 
was  accurately  made  during  life,  and  confirmed  by  dissection. 

In  that  case,  a  man  aged  fifty-one,  who  had  suffered  for  some  time  under  symptoms  re- 
ferred to  diseased  heart,  with  aortic  regurgitation  (to  which  diagnosis  one  of  his  medical  atten- 
dants, Dr.  Latham,  had  added  disease  of  the  aorta),  was  seized  suddenly  one  evening,  as  he 
was  returning  from  a  day  of  some  exertion  and  excitement,  with  a  very  severe  tearing  pain 
in  the  chest,  instantly  followed  by  a  second  agonising  pain,  which  seemed  to  dart  from  mid- 
sternum  down  the  left  of  the  spinal  column,  and  only  to  be  arrested  a  few  fingers'-breadth 
below  and  to  the  left  of  the  umbilicus,  at  which  point  of  arrest,  the  patient  thought  he  heard 
a  distinct  crack.  He  lost  power  in  both  lower  extremities  almost  immediately,  and  the  pulse 
became  imperceptible  in  all  the  arteries  of  the  lower  limbs.  A  bellows  murmur  was  heard 
below  and  to  the  left  of  the  umbilicus.  The  'tearing'  pain  recurred,  and  he  then  passed  into 
a  state  of  syncope,  followed  by  great  exhaustion  and  distress.  Reaction  set  in  next  day,  with 
much  congestion,  greatly  relieved  by  bleeding.  He  survived  about  three  months,  dying  of 
dropsy  and  hydrothorax.  The  pulse  had  recurred  feebly  in  the  right  femoral  artery  before 
death.  The  diagnosis  of  dissecting  aneurism,  originating  near  the  root  of  the  aorta  and  pass- 
ing down  so  far  as  to  compress  the  true  channel  of  the  vessel  near  its  bifurcation,  was  made 
at  the  time  of  the  seizure  and  confirmed  by  dissection.  A  transverse  rent  was  found  in  the 
arch  of  the  aorta,  just  helow  its  three  large  branches ;  a  clot  of  blood  was  impacted  near  the 
bifurcation  of  the  artery,  obstructing  the  left  common  iliac  completely  and  the  right  partially. 
The  old  canal  of  the  aorta  seems  to  have  been  disused,  and  the  arteries  to  have  communicated 
with  the  new  channel.2 

This  case  will  serve  to  illustrate  the  usual  run  of  the  cases  of  dissecting  aneurisms, 
though  it  is  rare  for  the  symptoms  to  be  so  well  marked  or  so  well  observed ;  and 
therefore  the  disease  is  seldom  recognised  or  even  guessed  at  during  life.  The  patient 
is  usually  advanced  in  life,  very  probably  a  female,  and  suffering  from  hypertrophy 
or  other  disease  of  the  heart.  The  first  symptom  is  a  lancinating  pain  in  the  chest, 
corresponding  to  the  seat  of  rupture,  and  this  is  generally  followed  by  syncope  and 
perhaps  by  pain  at  the  part  where  the  blood  re-enters  the  artery,  or  where  the  tumour 
ceases.  The  pulse  in  the  old  channel  of  the  artery  may  cease  in  consequence  of  the 
impaction  of  clot,  aided  by  the  pressure  of  the  blood  in  the  unnatural  channel.  This 
stoppage  of  the  pulse  of  course  causes  more  or  less  complete  loss  of  power.  In  other 
cases,  where  the  rupture  occurs  near  the  heart  and  the  blood  falls  back  into  the  peri- 
cardium, death  is  sudden.  I  can  add  nothing  as  to  the  diagnosis  of  the  disease  which 
may  not  be  gathered  from  the  symptoms  in  the  above  case.  The  only  case  in  which 
I  can  conceive  such  an  affection  becoming  the  subject  of  surgical  diagnosis,  is  where 
loss  of  power,  loss  of  pulse,  and  threatening  gangrene  follow  on  dissecting  aneurism ; 
in  which  case  the  diagnosis  would  lie  between  this  disease  and  embolism  from  the 
more  ordinary  causes  of  impacted  clot. 


GENERAL    OBSERVATIONS    ON  THE   LIGATURE    OF   ARTERIES. 

It  is  in  operations  for  the  ligature  of  arteries  that  the  proceedings  of  the  operating 
theatre  most  nearly  resemble  those  of  the  dissecting  room ;  and  it  is  in  these  opera- 
tions, more  than  in  any  others,  that  minute  anatomical  knowledge  is  advantageous. 
Before  undertaking  to  tie  an  artery,  the  surgeon  ought  to  know  its  general  course 
and  its  relations,  and  especially  the  prominent  part  or  parts  which  are  to  guide  him 
to  the  position  of  the  vessel  (to  serve  as  rallying  points,  as  the  French  operators 
say) ;  he  ought  to  have  familiarised  himself  by  frequent  dissection  3  with  the  thick- 
ness of  the  parts  covering  it,  and  their  appearance,  as  far  as  that  can  be  judged  of  on 
the  dead  body;  and,  finally,  he  ought  to  know  the  usual  position  of  its  principal 
branches,  and  the  anastomoses  by  which  the  circulation  may  be  expected  to  be 
restored.     It  is  advisable  also  to  be  aware  of    the  leading  peculiarities  in  course, 

1  Path.  Soc.  Trans,  vol.  vii.  p.  106. 

2  In  this  case,  Dr.  Swayne,  after  having  his  attention  specially  drawn  to  the  fact  by  Dr. 
Peacock,  distinctly  asserts  that  the  extravasation  was  betiueen  the  external  and  middle  coats. 

3  So  experienced  an  operator  as  Sir  P.  Orampton  relates,  that  before  tying  the  common 
iliac  artery  he  practised  the  operation  seven  times  on  the  dead  subject,  and  says  that  each 
time  he  did  so  he  learned  something  towards  the  satisfactory  performance  of  the  operation. 

H  2 
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relations,,  bifurcation,  &c,  which    the  operator    may  perhaps  meet    with,  and   for 
which  he  ought  to  be  prepared. 

Having  all  these  anatomical  details  clearly  present  to  his  mind,  and  being 
familiar  with  the  various  methods  by  which  the  vessel  can  be  reached,  the  surgeon 
will  be  prepared  to  adopt  that  method  which  seems  to  him  best  suited  to  the  case 
which  he  happens  to  have  before  him.  It  is  better,  if  possible,  to  avoid  the  part  of  an 
artery  where  large  branches  are  known  to  come  off,  since  in  such  cases  the  clot  that 
should  form  in  the  vessel  during  the  process  of  its  severance  will  be  absent  between 
the  ligature  and  the  opening  of  that  branch ;  though  this  point  is  of  less  importance 
when  animal  ligatures  are  used,  since  the  vessel  will  very  probably  remain  undivided. 

In  dissecting  down  upon  an  artery,  it  is  important  to  have  a  clear  view  of  each 
successive  structure  as  it  is  exposed ;  and  therefore  bleeding  from  any  small  veins  or 
arteries  that  may  be  divided  in  the  superficial  incision  should  be  at  once  restrained  by 
ligature,  torsion,  or  pressure.  No  attempt  should  be  made  to  hurry  over  the  proceed- 
ings; but  as  each  layer  of  tissue  is  divided,  the  one  below  should  be  carefully  examined 
with  the  eye  and  finger.  Most  large  arteries  run  in  a  sheath  of  fascia,  which  also 
contains  their  accompanying  vein.  When  the  level  of  this  sheath  is  reached,  great 
care  must  be  taken  in  applying  the  knife.  The  cellular  membrane  or  muscles  over 
the  sheath  having  been  properly  divided  or  drawn  aside,  that  structure  itself  should 
be  cleaned  by  scratching  with  the  finger,  assisted  by  the  blunt  point  of  a  director  or 
silver  knife.  When  the  sheath  has  been  fairly  exposed,  and  the  beating  of  the  artery 
can  be  plainly  felt  through  it,  a  small  part  of  the  membrane  should  be  raised  by 
the  forceps  and  divided  with  the  knife  held  horizontally,  as  is  done  in  opening  the 
sac  of  a  strangulated  hernia.  The  small  hole  over  the  artery  must  be  extended  with 
the  point  of  the  director  or  aneurism  needle,1  till  a  little  channel  has  been  made  round 
the  vessel,  through  which  the  thread  can  be  carried  easily.  Great  care  is  necessary 
to  use  the  instruments  with  all  gentleness  at  this  stage  of  the  proceeding,  on  account 
of  the  proximity  of  the  vein.  The  needle  is  to  be  passed  under  the  artery,  in  a 
direction  away  from  the  vein ;  i.e.  the  point  of  the  needle  is  first  passed  between  the 
artery  and  vein,  and  brought  out  on  the  side  of  the  artery  away  from  the  vein.2 
When  the  needle  has  been  passed  under  the  artery,  the  latter  should  be  compressed 
between  the  point  of  the  finger  and  the  curve  of  the  needle,  in  order  to  see  that  the 
beating  in  the  tumour  is  completely  stopped,  or  the  bleeding  completely  commanded  ; 
and  to  judge  also  by  the  feeling  that  no  other  structure  has  been  taken  up  with  the 
vessel.  This  is  the  more  necessary  in  cases  where  the  artery,  as  in  the  case  of  the  sub- 
clavian, lies  very  deeply,  perhaps  out  of  sight,  and  touching  a  large  nerve  or  other 
important  structure. 

Material  of  ligature. — As  stated  on  page  51,  the  researches  of  Dr.  Jones  proved 
clearly  that  the  best  form  of  ligature  is  a  single  thread ;  that  the  large  exposure  of  the 
artery  which  is  required  if  a  number  of  loose  ligatures,  or  a  broad  tape,  are  employed, 
is  very  dangerous,  as  predisposing  to  secondary  haemorrhage,  endangering  the  vein,  and 
altogether  complicating  the  case  unnecessarily.  But,  although  all  surgeons  now  use 
a  single  thread,  they  do  not  all  use  the  same  material.  Carbolised  catgut  was 
introduced  into  practice  by  Mr.  Lister,  and  it  seems  to  me  a  very  great  improvement 
on  the  old  silk  or  hempen  ligature.  The  latter  necessarily  involves  ulceration, 
causing  the  complete  division  of  the  artery,  and  thus  exposing  the  patient  to  the 
risk  of  secondary  haemorrhage,  while  with  the  catgut  ligature  there  is  not  necessarily 
any  division  of  the  artery.  Arteries  so  tied  have  been  found  afterwards  without  any 
trace  of  division  of  their  external  coat,  though  obliterated  at  the  point  of  ligature.3 

1  Mr.  Syme,  however,  whose  experience  in  tying1  arteries  was  perhaps  more  extensive  and 
more  favourable  than  that  of  any  other  surgeon  of  his  time,  preferred  cleaning  the  artery  with 
the  edge  of  the  knife,  using  it  till  the  whitish  coat  of  the  artery  is  clearly  seen.  If  this  plan 
is  adopted,  great  care  must  be  taken  in  scratching  the  vessel  ;  and  perhaps  it  will  be  well  to 
blunt  the  edge  of  the  knife  a  little. 

2  Further  directions  as  to  tying  arteries  for  a  wound  will  be  found  in  vol.  i.  pp.  368-370. 

3  The  first  case,  I  believe,  in  which  this  fact  was  absolutely  proved  by  dissection  was  the 
one  which  I  published  in  the  St.  Georges  Hospital  Reports,  vol.  vi.  Similar  cases  have  since 
been  described  by  Mr.  J.  R.  Lane,  Brit.  Med.  Journ.  Nov.  10,  1877,  and  by  Mr.  Treves  and 
Mr.  McCarthy,  Mcd.-Chir.  Proceedings,  vol.  ix. 
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But  experience  has  shown  that  the  catgut  ligature  does  not  always  act  uniformly. 
In  some  cases,  the  pulsation  in  the  aneurism  has  recurred  so  soon  after  the  operation 
as  to  justify  the  belief  that  the  knot  has  come  untied  ;  in  others  the  ligature  seems  to 
have  softened  and  so  become  loose.  In  either  case,  secondary  haemorrhage  is  very 
probable.1  It  is  quite  true  that  these  cases  are  exceptional,  and  my  own  belief  is 
that  the  carbolised  catgut  is  much  safer  than  the  silk  or  hempen  ligature.  Still  the 
occurrence  of  such  accidents  has  led  some  surgeons  to  abandon  the  use  of  catgut  for 
the  ligature  of  arteries  in  their  continuity,  while  retaining  it  for  vessels  tied  in 
ordinary  operations.  Others  have  sought  to  improve  the  preparation  of  the  catgut, 
and  Mr.  Lister  believes  that  preparing  the  catgut  in  chromic  acid  will  obviate  such 
misfortunes  in  future.2  Others,  and  with  much  apparent  reason,  have  argued  that  a 
material  prepared,  as  catgut  is,  by  a  rough  and  uncertain  process  of  partial  putrefac- 
tion, cannot  be  absolutely  trustworthy,  and  that  if  some  natural  tissue  could  be 
properly  prepared  for  use  as  a  ligature,  the  desired  end  would  probably  be  attained.3 
For  this  purpose  Mr.  Barwell  has  used  the  middle  coat  of  the  aorta  of  an  ox,  cut 
into  strips,  stretched  (in  order  to  deprive  it  of  its  superfluous  elasticity),  and  then 
kept  in  carbolised  gauze.  It  is  steeped  in  a  solution  of  carbolic  acid  for  a  short 
time  before  use,  and  then  becomes  perfectly  pliable.  I  have  used  this  ligature 
myself  with  great  success,4  and  several  cases  of  its  successful  use  are  quoted  in  Mr. 
Barwell's  work  on  Aneurism. 

Another  and  a  very  good  animal  ligature  is  that  made  from  the  small  tendons 
of  the  kangaroo's  tail.  This  has  the  advantage  over  Mr.  Barwell's  ligature  of 
requiring  no  previous  preparation.  It  is  preserved  in  carbolised  oil,  and,  when  wanted 
for  use,  is  wiped  dry,  and  then  steeped  for  a  short  time  in  weak  carbolic  lotion. 
This  ligature  has  been  used  both  at  St.  George's  Hospital  and  elsewhere  with 
much  success,  and  appears  to  me  to  possess  every  quality  which  an  animal  ligature  for 
the  deligation  of  large  vessels  in  their  continuity  should  have.5  These  ligatures  are 
of  course  too  large  and  too  slippery  to  be  available  for  securing  the  cut  ends  of  arteries. 

Another  important  question  which  is  raised  by  tne  use  of  these  animal  ligatures 
is,  whether  the  division  of  the  two  internal  coats  of  the  artery  which  is  always  (more 
or  less  completely)  produced  by  the  silk  ligature  is  necessary  or  desirable.  Mr. 
Barwell  teaches  that  the  two  inner  coats  of  the  vessel  had  better  not  be  divided, 
and  he  believes  that  by  drawing  the  flat  ox -aorta  ligature  only  just  tight  enough  to 
stop  the  pulsation,  this  end  may  be  secured.  Oh  the  other  hand,  many  observers  are 
inclined  to  the  belief  that  the  catgut  ligature,  sometimes,  at  any  rate,  fails  in  conse- 
quence of  not  producing  enough  irritation  in  the  tissues  of  the  vessel,  so  that  no  lymph 
is  effused,  and  only  a  very  weak  barrier  is  set  up  in  the  tube,  formed  chiefly  of  the 
incurved  inner  coats.  If  these  coats  are  not  lacerated,  it  is  probable  that  no  lymph 
will  unite  their  opposed  surfaces,  and  hence  there  will  be  a  chance  of  the  barrier 
jdelding  to  the  force  of  the  circulation.  However  this  may  be  with  the  catgut 
ligat\ire,  which  is  soluble,  and  of  which  no  trace  is  usually  left  after  a  short  time,  it 
is  very  possible  that  it  may  be  otherwise  with  the  ox-aorta  or  tendon-ligature,  which 
probably  do  not  disappear  at  all,  or  not  until  their  place  has  been  occupied  by  newly- 
formed  tissue.6  It  is  therefore  probable  enough  that  Mr.  Barwell's  view  may  be 
correct ;  but  it  cannot  be  said  to  be  proved  as  yet,  and  I  confess  that  I  have  always  felt 
safer  in  drawing  the  ligature  as  tight  as  possible.  This  necessarily  involves,  if  not 
the  complete  division,  at  any  rate  more  or  less  rupture  of  the  middle  and  inner 
coats,  as  experiment  on  the  dead  body  will  show. 

The  external  incisions. — Opinions  differ  as  to  the  direction  in  which  the  incisions 
may  be  most  advantageously  made.     Most  operators  make  their  incisions  in  the 

1  See  Iiolden's  case,  St.  Barth.'s  IIosjj.  Reports,  vol.  viii.  p.  187. 

2  Lancet,  Feb.  5,  1881.  3  Barwell,  Med.-Chir.  Trans,  vol.  lxii.  p.  403. 

4  St.  George's  Hospital  Reports,  vol.  x.  p.  483. 

5  See  Deut,  Med.-Chir.  Trans,  vol.  lxiv. ;  T.  Smith,  at  Med.-Chir.  Soc,  Brit.  Med.  Journ., 
Feb.  18,  1882.  I  recently  saw  uiy  colleague,  Mr.  Pick,  use  this  kangaroo-tendon  in  a  very 
successful  case  of  ligature  of  the  femoral  artery. 

6  Mr.  Dent's  paper,  above  referred  to,  contains  drawings  of  such  tissue  in  the  course  of 
formation  in  the  substance  of  the  tendon-ligature. 
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course  which  the  vessels  are  known  to  pursue  •  others  prefer  an  incision  which  crosses 
obliquely  the  course  of  the  vessel.  The  former  plan  enables  the  operator  more  clearly 
to  anticipate  and  recognise  the  structures  successively  exposed  ;  the  latter  renders  him 
more  certain  not  to  miss  the  vessel  altogether,  and  also  enables  him  more  conveniently 
to  investigate  the  parts  around,  should  any  anomaly,  such  as  a  high  bifurcation  of 
the  brachial  or  femoral  artery,  render  it  necessary  to  search  about,  without  any  defi- 
nite anatomical  guide,  for  a  vessel  not  usually  present. 

Large  arteries  ought  not  to  be  tied  unless  a  reasonable  probability  exists  of  the 
recovery  of  the  patient  from  an  operation  which  must  always  be  grave ;  but,  if  the 
disease  or  injury  admits  of  no  other  cure,  nothing  need  be  held  to  be  a  formal  contra- 
indication to  the  operation ;  not  disease  of  the  viscera,  not  disease  of  the  heart,  not 
even  disease  of  the  artery  itself,  although  it  must  be  allowed  that  the  latter  compli- 
cation renders  the  case  almost  hopeless.1  But,  on  the  other  hand,  the  most  mature 
consideration  is  requisite  to  assure  the  surgeon  that  the  case  is  really  beyond 
the  reach  of  other  and  milder  measures.  So  much  has  lately  been  done  to  diminish 
the  percentage  of  cases  of  aneurism  which  require  ligature,  that  it  may  now  be 
said  that  the  presumption  in  a  case  of  surgical  aneurism  is  rather  that  it  is  curable 
without  operation  than  that  an  artery  will  require  ligature.  It  will  be  my  object  in 
the  following  remarks  upon  each  particular  form  of  surgical  aneurism,  to  point  out 
in  what  cases  milder  measures  may  be  expected  to  succeed  ;  and  when  these  fail,  by 
what  operations  the  affected  arteries  or  the  trunk  above  them  can  be  reached ;  and  in 
treating  of  each  form,  I  shall  observe  the  same  order  as  is  followed  in  the  essay  on 
Amputation,  taking  the  upper  limb  first,  with  the  head  and  neck,  and  proceeding 
from  the  extremity  towards  the  trunk.2 


Aneurisms  in  the  Forearm  and  Hand. 

Aneurisms  diminish  in  frequency  as  the  vessels  diminish  in  size ;  hence  the 
disease  is  very  rare  in  the  forearm  and  hand ;  indeed,  is  hardly  ever  seen  except  as 
the  result  of  accident,  or  in  cases  of  extensive  disease  of  the  heart  and  arteries. 
In  1873  I  collected  partly  from  a  paper  by  Mr.  Spanton  ('Med.  Times  and  Gaz.,' 
1865,  vol.  i.  p.  517)  a  list  of  thirteen  cases  of  spontaneous  aneurism  of  the  arteries 
of  the  forearm  and  hand,  one  of  which  is  the  more  remarkable  as  occurring  in 
an  infant  only  eight  weeks  old.  In  the  majority  of  the  cases  disease  of  the  heart 
existed.3 

There  is  generally  not  much  difficulty  in  diagnosing  an  aneurism  in  the  hand  or 
forearm,  nor  in  determining  whether  it  be  simply  arterial  or  arterio-venous.  The 
treatment  of  spontaneous  aneurism  of  these  arteries  would  be  exceedingly  simple  if 
the  disease  could  be  found  in  a  subject  otherwise  healthy.  Digital  or  instrumental 
pressure  on  the  artery  leading  to  the  aneurism  will  usually  succeed  with  or  without 
Esmarch's  bandage.  If  this  fail,  recourse  would  be  had  to  the  Hunterian  operation, 
and  even  in  the  last  resort  the  old  operation  would  present  no  great  difficulty.  I 
have  performed  it  with  great  ease  and  success  in  a  small  traumatic  aneuiism  of  the 
superficial  palmar  arch.  A  case  is  referred  to  on  p.  45  (note  2),  where  a  small 
aneurism  in  the  palm  was  successfully  extirpated  by  chloride  of  zinc. 

The  arteries  of  the  forearm  far  more  often  require  ligature  on  account  of  a 
wound.     It  is  hardly  necessary  to  give  minute  directions  for  the  performance  of  such 

1  If  the  artery  oil  which  the  operation  is  performed  be  found,  when  exposed,  to  be  exten- 
sively diseased,  four  courses  are  open.  In  aneurisms  of  the  extremities,  the  safest  course  would 
be  to  amputate  ;  in  a  few  cases  the  surgeon  might  resort  to  acupressure ;  usually,  the  opera- 
tion would  be  completed  ;  while  sometimes  the  case  would  be  abandoned  to  nature.  Under 
the  head  of  '  Ligature  of  the  Innominate,1  a  remarkable  instance  of  the  good  result  of  the  latter 
course  will  he  mentioned.     The  surgeon  must  rely  upon  his  own  judgment. 

2  In  speaking  of  the  ligature  of  arteries,  it  has  been  found  impossible  to  separate  the  cases 
in  which  such  operations  are  required  for  aneurism  and  for  injury  ;  but  as  the  former  class  of 
cases  is  by  far  the  larger,  it  was  judged  best  to  include  the  description  of  all  the  operations  in 
the  present  essay. 

a  See  a  lecture  at  the  College  of  Surgeons,  reported  in  the  Lancet,  Oct.  25,  1873. 
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operations  as  tying  the  ulnar  or  radial  near  the  wrist.  Common  sense  would  suggest 
to  keep  the  tendons  intact ;  and  this  being  done,  and  care  taken  to  avoid  mistaking 
a  nerve  or  piece  of  fascia  for  the  artery,  all  the  cautions  necessary  for  the  operation, 
are  exhausted.  It  is  a  matter  almost  of  indifference  whether  the  vense  comites  are 
included  in  the  ligature  or  not,  though  a  careful  operator  would  prefer  to  avoid  them. 

If  the  skin  is  unbroken,  as  when  the  radial  or  ulnar,  or  both,  are  tied  for  a 
wound  in  the  palm  of  the  hand,  it  is  merely  necessary  to  make  an  incision,  from  an 
inch  to  two  inches  in  length,  between  the  tendons  which  accompany  the  vessel, 
divide  the  deep  fascia,  which  is  often  strengthened  by  a  distinct  thin  layer  over  the 
ulnar  artery ;  and  if  the  tendon  of  the  flexor  carpi  ulnaris  overlaps  the  vessel  (as  is 
usually  the  case),  draw  it  inwards,  and  then  the  vessel  will  be  exposed  by  a  little 
dissection  enclosed  in  its  sheath — the  radial  accompanied  merely  by  a  small  filament 
of  nerve  lying  above  the  fascia,  which  probably  will  not  be  seen,  the  ulnar  having  its 
nerve  on  its  inner  side. 

The  radial  can  be  exposed,  if  necessary,  higher  up,  by  a  similar  operation ;  but 
now  the  muscular  belly  of  the  supinator  longus  requires  to  be  drawn  outwards,  and 
the  position  at  which  the  radial  nerve  lies  against  the  artery  (on  its  outer  side  in  the 
middle  third  of  the  forearm)  must  be  remembered.  The  different  directions  of  the 
fibres  of  the  supinator  longus  and  pronator  teres  must  be  borne  in  mind.  Their 
vertical  direction  will  always  distinguish  those  of  the  former  muscle. 

Ligature  of  the  ulnar  artery  near  its  origin  is  a  much  more  difficult  operation. 
It  is  only  required,  as  far  as  I  know,  in  cases  of  wound.  The  ve^  commencement 
of  the  artery  may  be  exposed  after  the  division  of  the  bicipital  aponeurosis,  without 
cutting  through  any  muscular  fibres ;  but  the  depth  of  the  parts  is  very  considerable, 
and  where  there  is  much  effusion  of  blood,  it  is  by  no  means  easy  to  recognise  the 
wounded  vessel,  which  may  be  the  humeral  itself,  or  either  of  its  branches.  In  the 
only  case  where  I  ever  saw  this  operation  attempted,  it  was  given  up  and  the  arm 
amputated.  On  examination  it  turned  out  that  all  three  arteries  were  injured,  the 
bifurcation  of  the  main  trunk  having  been  cut  across.  To  tie  the  artery  a  little 
lower  down,  Mr.  Guthrie  l  recommends  that  an  incision  should  be  made  through  the 
aponeurosis  of  the  biceps,  the  pronator  teres  exposed  and  drawn  towards  the  ulna, 
and  the  dissection  continued  till  the  median  nerve  is  brought  into  view,  crossing  the 
artery  from  without  inwards.  Then,  if  it  is  necessary  in  order  to  reach  the  vessel, 
part  or  the  whole  of  the  pronator  teres  is  to  be  divided.  In  other  cases  it  may  be  more 
convenient  to  divide  the  muscles  from  below,  an  incision  being  made  from  the  point 
at  which  the  muscular  and  tendinous  portions  of  the  flexor  carpi  ulnaris  are  felt  to 
join,  upwards  for  four  inches,  and  the  sheath  exposed  as  the  vessels  emerge  from 
beneath  the  flexor  sublimis  digitorum.  If  the  wound  be  higher  up,  the  division  of 
the  latter  muscle,  and  even  of  those  adjoining  it,  if  it  be  necessary,  may  be  pursued 
from  this  point.  More  or  less  loss  of  power  will  probably  follow  the  division  of  the 
muscles,  especially  if  extensive  ;  but  this  is  likely  to  be  transient,  and  if  not,  it  is  a 
less  evil  than  the  loss  of  the  hand.  The  nerve  will  probably  be  the  first  of  the 
structures  around  the  artery  which  comes  into  view.  In  cases  of  difficulty  Esmarch's 
bandage  will  greatly  facilitate  the  dissection  of  the  wounded  artery. 

At  the  bend  of  the  elbow  aneurismal  swellings  are  almost  always  traumatic,  and 
generally  are  of  the  arterio-venous  class.  If  the  disease  be  a  simple  arterial 
aneurism,  whether  traumatic  or  spontaneous,  pressure  upon  the  brachial  artery  is  the 
first  resource  of  the  surgeon.  Acute  flexion  of  the  limb  will  very  probably  succeed, 
either  by  itself  or  as  an  accessory  to  the  indirect  compression.  If  these  means 
should  fail,  the  natural  course,  irrespective  of  any  special  complication,  will  be  to  tie 
the  brachial  artery.  The  treatment  of  arterio-venous  aneurism  has  been  discussed 
above  (pp.  91-93);  we  need  not,  therefore,  detain  the  reader  on  the  diagnosis  or 
treatment  of  aneurism  at  the  bend  of  the  elbow ;  nor  does  that  of  aneurism  in  the 
arm  call  for  any  further  remark.  We  have,  then,  only  to  describe  the  operation  on 
the  brachial  artery,  which  may  be  required  for  these  affections. 

1    Commentaries,  p.  294. 
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Ligature  of  the  brachial  artery  for  aneurism,  or  for  wound  of  the  lower  part  of 
the  limb  in  which  the  wounded  artery  cannot  be  secured,  is  thus  performed.  An 
incision  is  made,  about  three  inches  in  length,  along  the  inner  margin  of  the  biceps 
muscle  in  the  middle  of  the  arm ;  or  if  that  muscle  be  obscured  by  oedema,  fat,  or 
imperfect  muscularity,  then  in  a  line  drawn  from  midway  between  the  two  flaps  of 
the  axilla  to  the  middle  of  the  bend  of  the  elbow.  In  making  this  incision,  perhaps 
the  basilic  vein  will  be  seen,  and  should  be  avoided.  The  fascia  having  been  divided 
upon  a  director,  the  operator  comes  down  immediately  to  the  packet  of  vessels  and 
nerves.  The  internal  cutaneous  and  ulnar  nerve  lie  to  the  inner  side  of  the  artery, 
and  may  or  may  not  come  into  view ;  or  perhaps  the  external  cutaneous  will  be  seen 
on  the  other  side  of  the  vessels.  The  difficulty  of  the  operation  (which  is  sometimes 
considerable)  consists  in  recognising  and  isolating  the  artery.  What  renders  this 
more  troublesome  is,  that  the  artery,  besides  being  closely  surrounded  with  other 
structures,  does  not  always  maintain  the  same  relation  to  them.  The  median  nerve 
is  more  commonly  above  the  artery,  and  is  the  first  cord  seen  below  the  fascia ;  but 
occasionally  it  will  be  found  under  the  artery.  Again,  the  brachial  artery  may  not 
be  the  only  vessel  which  requires  ligature,  since  another  considerable  vessel  may  exist 
in  the  neighbourhood  (probably  a  radial  artery  given  off  high  up,  or  a  vas  aberrans), 
which  will  have  to  be  sought ;  l  it  is,  however,  usually  found  close  to  the  one  first 
exposed.  The  veins  often  encircle  the  artery  with  an  intricate  plexus  of  anastomosing 
branches ;  hence  the  opei-ation  is  frequently  far  less  easy  than  the  superficial  position 
of  the  vessel  would  seem  at  first  sight  to  promise.  It  is  true  that  a  little  patience 
and  anatomical  knowledge  will  dispose  of  these  difficulties  ;  but  they  should  not  be 
forgotten  in  deciding  the  question  of  treating  an  arterio-venous  aneurism  at  the 
bend  of  the  elbow,  since,  besides  the  other  objections  to  the  Hunterian  ligature,  it 
may  be  said  that,  as  an  operation,  it  will  very  likely  be  found  no  easier,  and  perhaps 
much  more  difficult,  than  the  old  operation. 

Ligature  of  the  brachial  artery  is  usually  very  successful,  as  far  as  the  operation 
itself  soes.  It  is  true  that  in  Porta's  statistical  table  of  six  hundred  cases  of 
ligature  of  all  arteries,  ten  out  of  sixty-eight  cases  of  ligature  of  the  brachial  artery 
are  said  to  have  died ;  but  in  the  absence  of  details  we  cannot  tell  whether  they  died 
from  the  effects  of  the  operation.  Gangrene  is,  however,  believed  to  be  sometimes  a 
consequence  of  the  application  of  a  ligature  to  the  upper  part  of  the  brachial  artery, 
the  anastomosis  between  its  branches  and  those  of  the  axillary  being  rather  scanty 
(vol.  i.  p.  364). 

Axillary  Aneurism. 

Axillary  aneurism,  like  popliteal,  depends  in  a  large  proportion  of  cases  upon 
injurv,  more  or  less  severe,  to  the  artery,  in  the  violent  movements  of  the  joint  near 
wnich  it  lies.2  This  injury  may,  as  it  seems,  vary  from  complete  rupture  of  the 
vessel  to  some  slight  contusion  or  strain,  only  appreciable  by  its  results.  In  the 
former  case  the  aneurism  is  of  the  consecutive,  in  the  latter  of  the  false,  variety.  So 
far  there  is  little  essential  difference  between  axillary  and  popliteal  aneurism.  But 
the  different  anatomy  of  the  parts  occasions  a  great  difference  in  the  curability  of 
these  affections.  The  cellular  space  of  the  axilla  is  so  loose  and  so  large,  that  the 
tumour  may  attain  a  very  unmanageable  development  before  any  treatment  is  called 
in.  So  that  the  great  advantage  which  is  always  obtained  in  an  aneurism  by  the 
condensation  of  the  parts  around  the  sac,  and  the  commencement  of  spontaneous  cure 
in  the  deposition  of  laminated  fibrine,  is  less  likely  to  occur  in  axillary  than  in  other 
aneurisms ;  while  the  growth  of  the  tumour,  even  if  opposed  by  coagulum  in  one 
part,  can  easily  go  on  in  another.  Further,  in  the  treatment  of  axillary  aneurism 
the  Hunterian  operation  is  less  likely  to  be  successful,  since,  instead  of  an  artery 
pursuing   a   long   and    comparatively  superficial  course,   without    any  considerable 

1  See  the  figure  on  p.  88. 

2  On  the  subject  of  subcutaneous  laceration  of  the  axillary  artery,  I  would  especially  refer 
the  readerto  Mr.  Callender's  paper  '  Respecting  Rupture  of  the  Axillary  Artery  in  reducing 
Dislocations  fit  tin;  Shoulder-joint,'  in  vol.  ii.  of  the  St.  Bartholomew's  Hospital  Reports. 
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branches,  as  the  superficial  femoral  does,  the  vessel  upon  which  the  axillary  aneurism 
is  formed  is  short,  deep,  and  so  crowded  with  large  branches,  that  a  ligature  can  only 
be  applied  in  close  proximity  to  one  or  other  of  them. 

It  is  often  said  that  axillary  aneurisms  are  more  difficult  to  treat  than  others, 
because  they  are  so  often  traumatic.  But  this  seems  to  me  a  confusion  of  terms. 
A  traumatic  aneurism  is  more  easy  to  treat  than  a  spontaneous  aneurism.  Wha,t  is 
meant  is,  that  there  is  so  often  no  aneurism  at  all,  but  only  a  lacerated  artery ;  and  a 
lacerated  artery  is  not  much  more  amenable  to  indirect  methods  of  treatment  than  a 
wounded  one.  The  presence  or  absence  of  a  sac  determines  this  point,  and  this  fact 
is  shown  by  the  presence  or  absence  of  pulsation.  I  venture  to  think,  with  all 
possible  deference  to  the  great  authority  of  Mr.  Syme,  that  in  his  paper  on  the 
subject  of  axillary  aneurism,1  which  gave  a  new  impetus  to  the  discussion  of  the  very 
interesting  question  of  the  treatment  of  that  affection,  this  point  has  hardly  been 
made  sufficiently  plain  to  the  reader,  although  it  may  have  been  present  to  the  mind 
of  the  author.  Mr.  Syme  begins  his  essay  with  the  rather  startling  avowal  that  the 
doctrine,  which  he  had  been  teaching  for  more  than  thirty  years,  of  the  superiority 
of  the  Hunterian  operation  to  the  old  mode  of  treating  aneurism,  is  questionable. 
But  the  instance  upon  which  he  supports  this  assertion  is  one  in  which,  accurately 
speaking,  there  was  no  aneurism  at  all.  The  history  of  an  accident,  the  presence  of 
a  large  and  increasing  collection  of  blood,  an  arterial  bruit,  and  no  pulsation,  afford 
as  clear  evidence  of  laceration  of  the  artery,  unaccompanied  by  the  formation  of  an 
aneurismal  sac,  as  can  be  obtained ;  and  in  such  cases,  whether  they  be  in  the  axillary 
space  or  the  popliteal,  the  Hunterian  operation  may  be  expected  frequently  to  fail ; 
and  the  only  sure  resource  is  to  tie  both  ends  of  the  bleeding  vessel.2  Still  the 
situation  of  the  injury  will  very  much  modify  the  treatment  which  would  be 
recommended.  In  the  popliteal  space  the  old  operation  is  very  difficult  and  very 
fatal,  while  the  Hunterian  operation  is  easy.  On  this  account,  when  the  popliteal 
artery  is  ruptured,  the  ligature  of  the  femoral  artery  has  been  practised,  though 
unsuccessfully.3  Amputation  is  here  usually  the  proper  course.  But  in  the  axilla, 
the  old  operation  has  been  found,  in  skilful  hands,  not  more  difficult  than  the  ligature 
of  the  subclavian ;  it  is  possible  that  it  may  prove  less  fatal ;  and,  if  not  fatal,  it  is 
certain  to  cure  the  disease,  which  ligature  of  the  subclavian  may  fail  to  do.  Hence, 
in  a  case  of  effusion  of  blood  in  the  axilla  from  accident,  where  no  indications  of  a  sac 
exist,  most  surgeons  would  agree  with  Mr.  Syme  that  the  ligature  of  both  ends  of 
the  injured  vessel  is  a  far  more  rational  and  more  promising  proceeding  than  the 
ligature  of  the  subclavian,  if  either  operation  be  requisite.  But  both  are  formidable 
operations,  difficult  to  carry  out  satisfactorily,  and  even  when  performed  in  the  most 
dexterous  manner  very  dangerous  to  life.  In  spontaneous  aneurism,  or  in  traumatic 
aneurism  properly  so  called,  i.e.  in  tumours  the  outlines  of  which  are  well  defined, 
the  pulsation  plainly  perceptible,  and  which  can  be  emptied  by  pressure  if  the  circu- 
lation be  commanded,  what  course  should  be  pursued  1  Mr.  Syme  appears  to  be  in 
favour  here  also  of  emptying  the  sac  and  tying  the  artery  above  and  below  it,  and 
he  performed  the  operation  once  successfully.  Other  surgeons  would  prefer  to  tie 
the  subclavian,  in  spite  of  the  great  mortality  with  which  that  operation  has  been 
attended.  Perhaps  the  decision  will  be  best  made  according  to  the  circumstances  of 
the  individual  case.  If  the  tumour  extend  far  up,  so  that  the  clavicle  is  much 
raised,  and  the  neck  short  and  fat,  the  operation  on  the  subclavian  is  so  dangerous 
and  so  difficult  that  it  would  be  better  to  operate  on  the  aneurism.     In  contrary 

1  Med.-Chir.  Trans,  vol.  xliii. 

We  must  not  be  led  away,'  says  Mr.  Erichsen,  '  by  the  term  aneurism,  which  has  been 
applied  to  these  cases,  and  not  treat  such  a  condition,  resulting  from  wound  or  subcutaneous 
laceration,  by  the  means  that  we  employ  with  success  in  the  management  of  that  disease  In 
the  diffused  traumatic  aneurism  [which  is  Mr.  Erichsen's  term  for  a  ruptured  artery]  there 
is  no  sac,  properly  speaking  ;  and  hence  those  changes  to  which  a  sac  is  necessary  cannot  take 
place.  ^  I  doubt  whether  there  is  a  case  on  record  in  which  the  Hunterian  operation  for 
aneurism,  applied  to  the  condition  now  under  consideration,  has  not  terminated  in  danger  or 
death  to  the  patient,  and  in  disappointment  to  the  surgeon.' — Science  and  Art  of  Surgery,  i.  200. 

3  See  below,  '  Ligature  of  the  Popliteal  Artery.' 
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circumstances  (i.e.  where  the  subclavian  triangle  is  easily  accessible  and  the  aneurism 
buried  deep  in  the  axilla),  the  subclavian  may  be  tied  with  good  prospect  of  cure. 
The  objection  to  the  old  operation,  which  rests  on  the  probably  diseased  condition  of 
the  artery  near  the  tumour,  has  less  force  in  this  situation  than  in  the  popliteal 
space  ;  since  in  any  case  the  ligature  must  be  placed  near  the  aneurism.1  Cases  are 
met  with  sometimes  in  practice  (of  which  I  exhibited  a  striking  instance  at  the 
College  of  Surgeons  2)  in  which  the  tumour  has  been  allowed  to  grow  to  such  a  size 
that  it  would  be  hardly  possible  to  treat  it  by  the  old  operation,  and  the  Hunterian 
ligature  seems  to  hold  out  no  hope  of  cure.  In  these  desperate  circumstances,  if  any 
treatment  be  undertaken,  I  shoidd  think  it  best  to  secure  the  subclavian,  and  then 
amputate  at  the  shoulder-joint,  tying  all  the  vessels  which  might  be  found  in  and 
around  the  sac.  The  operation  would  no  doubt  be  a  formidable  one,  but  no  other 
chance,  as  far  as  I  see,  exists  of  saving  the  patient's  life. 

But  would  not  all  these  affections,  viz.  ruptured  artery,  traumatic  aneurism,  and 
spontaneous  aneurism,  be  found  amenable  to  milder  treatment  if  it  were  more 
perse veringly  tried  1  It  will  strike  the  reader  of  many  cases  of  axillary  aneurism,  in 
which  the  details  are  fully  given,  how  well  adapted  they  seem  to  have  been  for  the 
treatment  by  digital  pressure,  had  that  method  been  known.3  At  any  rate,  if 
moderate  pressure  on  the  artery  where  it  crosses  the  first  rib  can  be  made  (as  it 
often  can)  by  means  of  the  finger  or  a  pad,  so  as  to  control  the  circulation,  the 
surgeon  is  not  doing  his  duty  to  his  patient  if  he  expose  him  to  the  risk  of  a  great 
operation  without  a  careful  and  patient  trial  of  this  safe  and  often  most  successful 
method.4  Esmarch's  bandage  may  also  be  used,  or  direct  pressure  made  by  a  pad  in 
the  axilla.  Instrumental  compression  is  less  easy  on  account  of  the  shape  of  the 
parts,  and  is  less  likely  to  be  well  borne  from  proximity  of  the  large  nerves  to  the 
subclavian  artery;  but  it  might  possibly  be  advisable  to  try  it  in  the  absence  of  a 
sufficient  staff  of  assistants  to  make  pressure  with  the  fingers.  If  these  means  fail, 
one  or  the  other  of  the  operations  above  discussed  must  be  performed. 

Mr.  Syrne  thus  describes  the  operation  which  he  performed  in  the  case  of  ruptured  axillary 
artery  on  which  he  first  practised  the  old  operation  :  '  Chloroform  having  been  administered, 
I  made  an  incision  along  the  outer  edge  of  the  sterno-mastoid  muscle,  through  the  platysma 
myoides  and  fascia  of  the  neck,  so  as  to  allow  a  finger  to  he  pushed  down  to  the  situation 
where  the  subclavian  artery  issues  from  under  the  scalenus  anticus,  and  lies  upon  the  first  rib.  I 
then  opened  the  tumour,  when  a  tremendous  gush  of  blood  showed  that  the  artery  was  not  effec- 
tually compressed ;  but  while  I  plugged  the  aperture  with  my  hand,  Mr.  Lister,  who  assisted 
me,  by  a  slight  movement  of  his  finger,  which  had  been  thrust  deeply  under  the  upper  edge 
of  the  tumour  and  through  the  clots  contained  in  it,  at  length  succeeded  in  getting  command 
of  the  vessel.  I  then  laid  the  cavity  freely  open,  and  with  both  hands  scooped  out  nearly 
seven  pounds  of  coagulated  blood,  as  was  ascertained   by  measurement.     The  axillary  artery 


1  On  this  head  I  would  refer  the  reader  to  a  very  interesting  case  of  axillary  aneurism, 
too  long  to  quote,  by  Dr.  Morton,  in  the  Am.  Joum.  Med.  Sc.  July,  1867,  p.  70,  in  which  the 
left  subclavian  artery  was  tied  in  its  second  part,  between  the  scaleni  ;  the  tumour  suppurated, 
haemorrhage  occurred  on  the  forty-third  dajr,  and  the  limb  became  gangrenous  ;  a  vessel 
believed  to  be  the  subscapular  was  tied  ;  the  limb  was  removed  at  the  line  of  demarcation ; 
haemorrhage  recurred  ;  and  the  stump  was  removed  from  the  shoulder-joint  successfully. 

2  Lancet,  Sept.  27,  1873.     Liston's  case. 

3  See  a  case  described  by  Pelletan,  Clin.  chir.  vol.  ii.  p.  50.  '  By  raising  the  shoulder 
slightly,  the  subclavian  artery  could  be  felt  isolated  ;  and  by  making  even  slight  pressure  with 
the  finger,  its  pulsation  and  that  of  the  entire  tumour  could  be  arrested.3  So  also  in  Mr. 
Crossing's  case,  in  Med.- Chir.  Trans,  vol.  xvi.  p.  344,  pressure  on  the  artery  as  it  crossed  the 
rib  was  easily  made ;  and  the  same  may  be  said  of  Mayo's  case,  ibid.  p.  360  ;  and  of  Mr. 
Poland's  in  vol.  lii.  of  the  same  Transactions.  I  merely  instance  these  cases  among  many 
others  to  which  the  same  remark  applies.  In  my  lectures  at  the  College  of  Surgeons,  on 
Aneurism,  I  referred  to  several  cases  of  successful  compression  of  the  subclavian  for  axillary 
aneurism,  one  of  which  (Dr.  Peatson's)  furnished  a  preparation  which  is  in  the  Museum  of 
the  College  (see  Lancet,  Sept.  27,  1873). 

4  Mr.  Poland  has  related  a  case  in  which  digital  pressure  was  used  with  success  in  the 
treatment  of  a  small  aneurism  of  the  subclavian  artery  (Med.-Chir.  Trans,  vol.  lii.).  Here, 
however,  the  artery  rose  much  higher  in  the  neck  than  usual,  and  was  supported  on  a  process 
of  bone,  possibly  a  cervical  rib.  The  presence  of  such  a  rib  would  much  facilitate  the  appli- 
cation of  digital  pressure  to  the  subclavian  artery. 
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appeared  to  have  been  torn  across ;  and  as  the  lower  orifice  still  bled  freely,  I  tied  it  in  the  first 
instance.  I  next  cut  through  the  lesser  pectoral  muscle,  close  up  to  the  clavicle  ;  and  holding 
the  upper  end  of  the  vessel  between  my  linger  and  thumb,  passed  an  aneurism-needle,  so  as 
to  apply  a  ligature  about  half-an-inch  above  the  orifice.1 

Mr.  Syme  adds  the  important  remark,  that  the  extreme  elevation  of  the  clavicle  occasioned 
by  the  great  effusion  in  the  axilla,  which  rendered  the  artery  so  inaccessible  from  above,  facili- 
tated this  pioceeding  from  below.  It  was  no  doubt  the  same  circumstance,  of  the  great 
depth  at  which  the  third  part  of  the  subclavian  was  situated,  which  rendered  it  necessary  to 
make  an  incision  over  it  through  the  deep  cervical  fascia,  before  effectual  pressure  could  be 
made  on  it  j  a  precaution  which  ought  to  be  taken  in  all  similar  cases. 

Ligature  of  the  axillary  artery  after  the  Hunterian  method. — The  axillary  artery 
is  sometimes,  though  rarely,  the  subject  of  operation  for  aneurism  in  the  arm,  the 
result  usually  of  injury.  This  operation  has  been  much  decried,  on  the  supposition 
that  the  necessary  proximity  of  large  branches  to  the  ligature  would  surely  lead  to 
secondary  haemorrhage.  We  have,  however,  as  above  noted,  the  high  authority  of 
Mr.  Guthrie,  and  others,  for  saying  that  this  apprehension  is  exaggerated.  The 
depth  at  which  the  artery  lies,  and  the  necessity  for  cutting  through  a  mass  of 
muscle  to  expose  it,  form  another,  but  not  a  very  powerful,  objection  to  the  opera- 
tion, which  seems,  notwithstanding  this,  to  have  been  often  effected  without  much 
difficulty,  Chamberlaine 2  tied  the  axillary  artery  just  below  the  clavicle,  by  a 
horizontal  incision  parallel  to  the  lower  edge  of  the  bone,  commencing  about  three 
fingers'  breadth  from  the  sternal  end  of  the  bone,  and  terminating  about  an  inch 
from  the  acromion.  '  A  second  incision  of  about  three  inches  in  length  was  made 
obliquely  through  the  integuments  over  the  deltoid  and  pectoral  muscles,  meeting 
the  first  nearly  in  the  centre.  Then  the  clavicular  origin  of  the  pectoralis  major  was 
separated  from  the  bone,  and  the  artery  brought  into  view  by  removing  the  fat  and 
cellular  membrane.'  The  only  difficulty  experienced  was  in  passing  the  needle,  in 
consequence  of  the  depth  of  the  cavity  and  the  struggles  of  the  patient.  It  was 
accomplished  by  passing  an  eyed  probe  under  the  vessel,  the  blunt  end  first,  as  I 
understand  the  account.  The  patient  made  a  good  recovery.  Roux 3  appears  to 
have  succeeded  in  tying  the  artery  above  the  coracoid  process,  by  an  incision  parallel 
to  the  course  of  the  vessel,  between  the  deltoid  and  pectoralis  major,  without  dividing 
any  muscular  fibres ;  but  his  description  is  not  very  full.  Most  surgeons  would 
think  that  the  greater  room  and  better  view  of  the  parts  obtained  by  the  division  of 
the  muscular  fibres  would  be  a  great  advantage,  and  would  therefore  prefer  the 
former  method. 

In  both  these  operations  the  artery  is  sought  from  above ;  an  operation  which 
Mr.  Guthrie  vehemently  condemns.4  The  operation  which  he  proposes  to  substitute 
is  one  by  which  the  artery  is  sought  from  below,  which  would  of  course  be  the  pre- 
ferable operation  if  the  lower  part  of  the  artery  (that  below  the  pectoralis  minor)  is 
to  be  operated  on,  and  by  which  Mr.  Guthrie  says  that  any  part  of  the  artery  can  be 
exposed,  and  the  whole  vessel  traced  up  to  the  first  rib,  if  required.  An  incision 
three  inches  long  is  to  be  made  over  the  course  of  the  artery  upwards  from  the  lower 
edge  of  the  pectoralis  major,  and  perpendicular  to  the  course  of  its  fibres.  These 
having  been  divided,  a  full  view  of  the  axilla  and  its  contents  is  obtained.  If  the 
operation  is  done  for  a  wound,  the  bleeding  mouth  of  the  artery  will  be  seen  by 
relaxing  (if  necessary)  the  pressure  which,  in  such  a  case,  will  have  been  put  on  the 
subclavian.  Mr.  Guthrie  says  that  '  the  finger  introduced  into  the  upper  part  of 
the  wound  would  enable  the  operator  to  divide  the  pectoralis  minor  muscle  if 
necessary,  or  to  draw  it  upwards  ;  when  the  artery,  vein  or  veins,  and  the  plexus  of 
nerves,  might  be  traced  up  to  the  first  rib  without  difficulty.'  Nevertheless,  in  any 
operation  on  this  artery,  the  large  vein  which  lies  in  front,  and  to  the  thoracic  side 

1  Med.-Chir.  Trans,  vol.  xhii.  p.  141.  2  Ibid.  vol.  vi.  p.  128. 

3  Quarante  Annees,  fyc.  vol.  ii.  p.  133. 

4  Wounds  and  Injuries  of  Arteries,  p.  54.  The  reader  may  see  a  different  process  described 
(but  only  from  operations  on  the  dead  subiect)  by  M.  Faraboeuf.  Bulletin  de  la  Soc.  de  Chir., 
1880,  p.  541.  J 
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of  the  vessel  (sometimes,  as  Mr.  Guthrie  hints,  double),  the  numerous  large  nerves 
which  surround  it,  and  the  great  quantity  of  branches  which  are  given  off  from  the 
artery,  and  which  again  give  off  large  and  numerous  vessels  towards  the  inner  and 
front  parts,  where  the  operation  must  be  conducted,  will  occasionally  prove  embarrass- 
ing to  the  most  dexterous  operator,  though  in  other  cases,  as  in  those  above  referred 
to,  the  surgeon  may  have  the  good  fortune  to  escape  them. 

Of  the  success  of  this  operation,  no  sufficient  data  exist  to  enable  us  to  judge  ;  it 
appears,  however,  both  from  published  cases  and  a  jiriori  reasoning,  that  little 
danger  of  gangrene  exists  if  the  artery  be  tied  above  the  origin  of  the  sub- 
scapular, since  that  artery  anastomoses  so  freely  with  branches  of  a  higher  origin 
(posterior  and  supra-scapular),  that  the  blood  is  most  readily  conveyed  around 
the  ligature.  Secondary  haemorrhage  is  more  to  be  apprehended,  and  we  may 
conjecture  that  diffuse  suppuration  in  the  loose  cellular  tissue  of  the  axilla  would 
often  ensue. 

I  will  not  detain  the  reader  with  any  remarks  in  this  place  upon  the  consequences 
of  wounds  of  the  trunk  of  the  axillary  artery,  as  distinguished  from  those  which 
follow  the  division  of  one  of  its  large  branches  near  the  trunk.  The  persistence  of 
pulse  at  the  wrist  or  in  the  brachial  artery  is  the  main  feature  in  the  diagnosis;  the 
extent  and  the  advance  of  extravasation  of  blood  the  circumstance  which  decides 
the  necessity  of  cutting  down  on  the  wounded  vessel.1 

Ligature  of  the  subclavian  artery  in  the  third  part  of  its  course  may  be  thus 
effected.  The  patient  is  to  be  laid  down  on  the  sound  side  ;  the  arm  should  be 
depressed  as  far  as  the  tumour  will  allow,  in  order  to  draw  the  clavicle  as  much  as 
possible  out  of  the  way  of  the  artery ;  the  skin  of  the  neck  should  be  pulled  down 
into  the  chest  by  the  fingers  of  the  operator's  left  hand,  while  he  makes  an  incision 
down  to  the  bone  along  the  prominent  part  of  the  clavicle,  from  the  edge  of  the 
sterno-mastoid  to  the  trapezius.  The  skin  is  now  allowed  to  retract,  when  the 
incision  will  lie  above  and  parallel  to  the  clavicle.  In  this  way  the  external  jugular 
vein,  which  here  dips  below  the  clavicle,  will  be  avoided,  and  may  be  drawn  with  a 
blunt  hook  inwards  or  outwards  (the  former  will  generally  be  found  more  convenient) 
during  the  rest  of  the  proceedings.  If  the  muscles  approach  near  to  each  other,  the 
sterno-mastoid  ought  to  be  partly  cut  away  from  the  clavicle. 

If  the  patient  be  stout,  or  the  clavicle  much  pushed  upwards,  so  that  the  artery 
lies  at  a  great  depth,  it  is  advisable  to  connect  the  transverse  incision  with  one 
running  upwards  from  its  inner  end,  and  dissect  the  flap  outwards.2  The  cervical 
fascia  must  now  be  cautiously  divided  on  a  director  to  the  extent  of  the  wound, 
commencing  from  the  outer  edge  of  the  sterno-mastoid,  when  the  knife  may  be  laid 
aside,  and  the  parts  separated  by  means  of  the  finger,  assisted  by  the  point  of  a 
director  or  other  blunt  instrument.  The  finger  of  the  operator  is  now  passed  into  the 
'  subclavian  triangle,'  a  small  space  bounded  by  the  omohyoid  muscle  above,  the  clavicle 
below,  and  the  sterno-mastoid  at  the  inner  side.  Lying  somewhat  parallel  to,  but 
deeper  than,  the  sterno-mastoid  is  the  scalenus  anticus  muscle,  which  must  always  be 
carefully  sought  and  traced  down  with  the  forefinger  into  the  first  rib.  "When  the 
point  of  the  finger  is  placed  upon  the  ridge  on  which  this  muscle  is  inserted  into  the 
rib  (and  which  terminates  on  the  inner  border  of  the  bone,  in  a  very  perceptible 
tubercle),  the  artery  will  be  felt  immediately  under  the  finger.  The  other  structures 
contained  in  this  triangle  are  two  branches  of  the  thyroid  axis,  the  transverse  cervical 
and  supra-scapular,  the  veins  accompanying  them,  which  empty  themselves  into  the 
external  jugular,  the  brnchial  plexus  of  nerves,  with  some  small  branches,  and  finally 
an  absorbent  gland.  If  the  transverse  cervical  artery  should  be  divided,  it  will  be  tied 
without  difficulty.  The  supra-scapular  is  usually  below  the  clavicle,  and  is  not  seen. 
It  did,  however,  come  into  view  in  Dr.  Warren's  case  quoted  below,  and  it  was  not 
without  difficulty  that  he  was  enabled  to  avoid  it ;  which,  as  Dr.  Warren  remarks,  it  is 

1  See  John  Bell's  Surgery,  Charles  Bell's  ed.  182(5,  vol.  i.  p.  416. 

2  Or  a  flap  may  he  formed  by  an  angular  incision  projecting  beyond  the  sterno-mastoid 
muscle,  and  this  flap  dissected  inwards.     (Skey,  Operative  Surgery,  1st  ed.  p.  220.) 
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important  to  do,  both  on  account  of  the  difficulty  that  might  be  experienced  in 
securing  it,  and  because  it  is  an  important  agent  in  the  collateral  circulation. 
Should  either  of  the  veins,  or  even  the  external  jugular,  be  much  in  the  way,  it  may 
be  tied  with  two  ligatures  and  divided.  The  gland  may  be  removed  without  scruple 
if  necessary.1  Much  care  is  required  to  separate  the  artery  from  the  lowest  cord  of 
the  plexus,  which  lies  so  close  to  it  that  it  often  derives  pulsation  from  the  artery, 
and  appears  to  be  a  part  of  it.  This  mistake  is  more  liable  to  be  committed  when 
the  artery  is  so  deep  as  not  to  be  easily  brought  into  view.  It  is  on  this  account 
that  it  is  of  so  much  consequence  in  these  cases  to  keep  the  finger  carefully  on  the 
anterior  scalenus  muscle,  since  the  artery  is  more  easily  recognised  by  its  position 
with  respect  to  that  tendon  than  by  anything  else. 

This  operation  varies  much  in  difficulty.  On  the  dead  subject,  or  in  the  living 
when  the  person  is  thin  and  the  parts  natural,  nothing  is  more  easy ;  on  the  contrary, 
when  the  clavicle  is  driven  upwards,  is  greatly  curved,  as  in  persons  accustomed  to 
manual  labour,  and  the  patient  stout  and  muscular,  it  is  one  of  the  most  difficult  of 
all  the  operations  on  arteries.  In  these  latter  circumstances,  the  artery  lies  at  the 
bottom  of  a  deep  cavity  liable  to  be  filled  with  blood  oozing  from  the  many  small 
vessels  which  will  probably  be  divided  in  such  a  case,  and  the  parts  cannot  be  dis- 
tinguished. It  is  not  wonderful,  therefore,  that  such  operations  occupy  much  time, 
and  sometimes  terminate  in  disaster.  Two  successive  cases  of  Dupuytren's  are  on 
record ;  2  in  one  of  which  everything  went  on  favourably ;  while  in  the  other  the 
operation  occupied  an  hour  and  forty-eight  minutes,  and  on  the  death  of  the  patient, 
four  days  afterwards,  it  was  found  that  the  ligature  had  been  thrust  through  the 
vessel,  and  included  one  of- the  large  nerves  of  the  brachial  plexus  along  with  half 
the  artery.  In  a  case  recently  under  my  own  care,  fatal  haemorrhage  was  caused  by 
clearing  away  the  cellular  tissue  from  the  artery  with  the  finger  nail,  preparatory  to 
passing  the  ligature.  Post-mortem  examination  proved  that  the  sac,  which  extended 
beneath  the  clavicle,  had  given  way  before  the  operation,  and  the  blood  was  only 
bounded  by  the  thin  cellular  tissue  which  had  thus  been  scratched  through.  Other 
cases  are  recorded  in  which  the  sac  has  been  wounded.  Another  accident  to  which 
the  operation  is  liable  in  complicated  cases,  is  an  injury  of  the  pleura,  or  disturbance 
of  the  subserous  cellular  tissue  which  connects  that  membrane  to  the  first  and 
second  parts  of  the  subclavian  artery.  Thus,  in  a  case  of  much  difficulty  operated 
on  by  Dr.  Warren  in  America,3  the  air  rushing  into  the  chest  with  a  whistling 
sound  gave  evidence  of  the  infliction  of  a  wound  on  the  pleura.  The  patient  never- 
theless recovered.  Mr.  Aston  Key  4  considers  that  pleurisy  and  the  inflammation  of 
the  subserous  cellular  tissue  leading  to  abscess  in  the  anterior  mediastinum  will  be 
found  to  be  the  most  common  causes  of  death  in  this  operation — an  opinion  which 
the  statistics  of  Norris  and  Porta  go  far  to  support ;  and  points  out  the  necessity  that 
there  is,  on  this  account,  for  not  meddling  if  possible  with  any  part  of  the  vessel 
except  that  which  lies  immediately  on  the  rib,  by  which  means  such  an  injury  to  the 
serous  membrane  or  subserous  tissue  will  be  avoided. 

That  ligature  of  the  subclavian  artery  should  be  a  very  fatal  operation,  when 
performed  for  axillary  aneurism,  will  surprise  no  one  who  considers  the  conditions 
under  which  it  is  performed.  In  the  first  place,  the  procedure  resembles  Anel's 
operation  almost  as  much  as  Hunter's.5  Hence  suppuration  of  the  sac  from  loose 
formation  of  clot,  and  secondary  haemorrhage  from  disease  of  the  artery,  may  be 
anticipated.  Again,  the  ligature  must  be  placed  in  the  immediate  vicinity  of  large 
branches.  Then,  again,  the  deficient  formation  of  laminated  clot  is  further  favoured 
by  the  absence  or  loose  structure  of  the  aneurismal  sac,  and  by  the  want  of  resistance 

1  See  a  case  by  Mr.  Crossing,  in  Med.-Chir.  Trans,  vol.  xvi.  p.  340. 

2  See  Quain's  Anatomy,  ed.  1848,  vol.  i.  p.  504.  3  Med.-Chir .  Trans,  vol.  xxix.  p.  32. 

4  Med.-Chir.  Trans,  vol.  xiii.  p.  8. 

5  It  differs  indeed  in  principle  from  Anel's — so  far  as  Anel's  method  can  be  said  to  have 
any  principle ;  for  as  the  aneurism  may  he  seated  helow  the  acromio-thoracic  artery,  an 
anastomotic  arch  may  continue  the  circulation  through  the  sac  after  operation ;  hut  this 
cannot  he  calculated  on. 
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in  the  parts  which  surround  it  (see  p.  104).  For  these  reasons  the  sound  cure  of  the 
disease  is  less  probable,  and  suppuration  in  the  sac  far  more  common  in  axillary  than 
in  other  aneurisms ;  and  if  to  these  sources  of  clanger  those  above  noticed,  which 
result  from  the  anatomy  of  the  parts,  be  added,  we  shall  have,  I  think,  a  satisfactory 
explanation  of  the  high  mortality  of  the  operation. 

The  statistics  given  by  Norris,  Porta,  and  others  show  a  mortality  of  nearly  one- 
half  in  operations  for  axillary  aneurism.  The  value  of  such  statistics,  however,  seems 
now  much  lessened  by  the  introduction  of  new  forms  of  ligature,  and  new  plans  of 
dressing  wounds  which  have  greatly  reduced  the  danger  of  all  these  operations ;  but 
which  have  been  in  use  too  short  a  time  to  be  as  yet  estimated  arithmetically.  The 
ligature  of  the  subclavian,  when  practised  on  a  healthy  artery  and  far  from  the 
aneurism,  as  on  Brasdor's  method  for  innominate  or  aortic  aneurism,  seems  an 
operation  of  little  danger.  But  when  practised  for  axillary  aneurism  often  quite  close 
to  the  sac,  and  on  a  vessel  far  from  healthy,  it  must  be  an  operation  of  much  risk. 
When  discussing  this  subject  at  the  College  of  Surgeons  in  1873  ('  Lancet,'  Sept.  27, 
1873)  I  found  that  the  mortality  in  recent  cases  had  then  been  about  the  same  as 
that  shown  in  Norris's  and  Porta's  tables,  and  I  believe  no  more  recent  information 
has  been  collected. 

I  may  be  allowed  to  terminate  this  section  by  recapitulating  the  conclusions 
formulated  in  my  lecture  on  Axillary  Aneurism  at  the  College  of  Surgeons. 

1.  There  are  a  great  number  of  these  aneurisms,  both  traumatic  and  spontaneous, 
which  are  amenable  to  gradual  intermitting  pressure  carefully  applied  to  the  artery 
above  the  tumour  [and  possibly  Esmarch's  bandage  might  in  some  cases  be  found 
serviceable]. 

2.  Where  this  is  not  possible,  from  the  pain  produced  by  the  pressure,  the 
application  of  rapid  total  compression,  under  anaesthesia,  may  effect  a  cure. 

3.  The  ligature  of  the  subclavian  artery  is  so  dangerous  both  from  its  own  risks 
and  from  the  proximity  of  the  sac  that  it  ought  to  be  restricted  to  cases  where 
pressure  has  failed,  and  to  those  in  which,  from  the  size  and  rapid  growth  of  the 
axillary  tumour,  the  surgeon  thinks  pressure  unadvisable. 

4.  The  old  operation  is  to  be  preferred  to  the  ligature  of  the  subclavian  in  cases 
of  ruptured  artery  ;  and  it  may  be  practised  in  cases  where,  from  the  elevation  of  the 
shoulder  or  from  the  extent  of  the  tumour,  the  surgeon  would  find  it  difficult  to  tie 
the  subclavian,  or  fears,  in  doing  so,  to  injure  the  sac ;  but  the  anatomical  relations  of 
axillary  aneurisms  render  this  a  peculiarly  hazardous  proceeding,  and  the  surgeon 
should  always  be  prepared  to  amputate  if  necessary. 

5.  In  very  large  axillary  aneurisms,  if  any  treatment  be  adopted,  the  arm  should 
be  amputated  at  the  joint  after  ligature  of  the  subclavian. 

Aineukism  at  the  Root  of  the  Neck. 

This  is  one  of  the  most  formidable  diseases  which  can  occupy  the  attention  of  the 
surgeon ;  both  the  diagnosis  and  treatment  are  surrounded  with  difficulties  that  are 
often  found  insuperable.  The  main  cause  of  this  is  the  proximity  of  the  heart. 
When  there  is  a  bruit  it  is  exceedingly  difficult  to  distinguish  whether  it  is  limited 
to  the  tumour,  or  is  propagated  into  it  from  the  cardiac  valves  ;  whether  the  pulsa- 
tion is  limited  to  the  neck,  or  extends  also  into  the  thorax ;  and  whether  one  only  of 
the  large  vessels  is  implicated,  or  whether  others  of  the  great  arteries  in  the  neigh- 
bourhood, or  the  whole  trunk  leading  from  the  heart,  may  not  be  diseased  and  dilated. 
Then  in  the  treatment,  the  proximity  of  so  great  a  stream  of  blood  has  hitherto 
prevented  the  successful  application  of  a  ligature  upon  the  innominate  or  the  first 
part  of  the  subclavian,  for  the  cure  of  aneurism  situated  above  the  axilla.1  The 
atheromatous  deposit,  which  generally,  when  it  exists  at  all  in  these  large  arteries, 

1  Except  in  Dr.  Smyth's  case  of  ligature  of  the  innominate,  which  will  he  referred  to  in 
the  sequel,  where  the  aneurism  was  probably  traumatic,  and  possibly  in  Dr.  Hobart's  ca.se, 
where  the  first  part  of  the  subclavian  is  said  to  have  closed  after  ligature,  as  to  which,  how- 
ever, I  must  allow  that  some  doubt  exists. 
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involves  their  whole  calibre  to  a  very  great  extent,  has  sometimes  even  prevented 
the  surgeon  from  tying  the  artery  after  he  has  exposed  it ;  and  the  probability  of  the 
existence  of  this  state  of  the  vessel  renders  it  always  a  hazardous  matter  to  attempt 
an  operation. 

First,  as  to  diagnosis.  The  aneurismal  nature  of  the  swelling  does  not  usually 
admit  of  any  doubt ;  for  though  here,  as  elsewhere,  malignant  tumours  springing 
fi'om  the  bones  may  derive  pulsation  from  their  own  vessels,  or  tumours  of  any  kind 
from  proximity  to  the  arteries,  such  sources  of  ambiguity  are  less  common  than  in 
other  parts  of  the  body.  Reference  may  therefore  be  made,  on  the  head  of  diagnosis 
between  aneurismal  and  other  tumours,  to  what  has  been  said  in  the  section  on 
Diagnosis,  and  to  what  follows  upon  Abdominal  Aneurism.  But  it  is  often  a  matter 
of  great  importance  and  of  great  difficulty  to  discover  whether  the  aneurism  involves 
the  subclavian  artery,  or  the  root  of  the  carotid,  or  the  innominate,  or  more  than  one 
of  these  vessels,  or  the  aorta  by  itself,  or  in  conjunction  with  one  of  its  branches. 
Mr.  Wardrop  l  lays  it  down  as  a  rule  by  which  aneurisms  of  these  several  arteries 
may  be  diagnosed  from  each  other,  that  when  the  disease  affects  the  root  of  the 
carotid,  it  will  present  itself  first  in  the  small  triangular  space  between  the  heads 
of  the  sterno-mastoid  muscle ;  whereas  when  the  innominate  is  the  seat  of  disease, 
it  will  generally  be  found  on  the  tracheal,  and  when  the  subclavian  is  affected,  on 
the  cervical,  side  of  that  muscle.  These  observations  can,  however,  only  apply  to 
cases  seen  in  the  earliest  period  of  the  disease ;  and  their  deceptiveness  even  in  such 
cases  is  shown  by  the  fact,  that  out  of  the  few  cases  cited  by  Mr.  Wardrop,  one  2 
proved  to  be  of  the  innominate  artery,  which  ought,  according  to  his  rule,  to  have 
been  of  the  subclavian.  Rut  though  the  place  of  the  first  external  appearance  of 
the  aneurism  is  not  decisive  as  to  the  part  of  the  artery  from  which  it  springs,  it  is  a 
symptom  of  considerable  importance,  and  should  always  be  carefully  noted  when  it 
can  be  clearly  ascertained.  Another  important  symptom  is  the  character  of  the 
pulsation  in  the  branches  of  the  carotid  and  subclavian.  If  the  pulse  in  the  brachial 
or  radial,  or  that  in  the  upper  part  of  the  carotid  or  the  temporal,  be  materially  less 
on  the  affected  than  on  the  sound  side,  we  have  some  reason  for  believing  the  parent 
trunk  (subclavian  in  one  case,  carotid  in  the  other)  to  be  affected ;  and  in  the 
opposite  circumstances  to  be  unaffected.  But  neither  conclusion  is  free  from  some 
uncertaintv.  The  growth  of  aneurisms  in  the  cellular  tissue  of  the  mediastinum  and 
root  of  the  neck  is  so  free,  that  instances  have  been  observed  of  aneurisms  of  the 
arch  of  the  aorta  causing  compression  of  the  subclavian  or  carotid,  without  any 
disease  of  those  vessels;  3  wdiile,  on  the  other  hand,  if  the  aneurism  approaches  the 
tubular  shape,  the  pulse  may  be  unaffected  in  the  branches,  though  the  trunk  is  ex- 
tensively diseased.  Again,  the  influence  of  the  anomalous  distributions  which  so 
often  affect  the  branches  of  the  aorta  is  not  to  be  forgotten.4  Possibly  some  assistance 
to  the  diagnosis  may  be  obtained  by  a  careful  consideration  of  the  other  organs 
compressed  by  the  tumour.  Thus  pressure  on  the  great  veins  will  lead  to  lividity,  or 
even  a  permanently  cyanotic  condition  of  the  extremity  5  (hand  and  forearm,  or 
face  and  scalp) ;  pressure  on  the  recurrent  nerve,  to  laryngeal  symptoms ;  on  the 
phrenic  nerve,  to  spasmodic  action  of  the  diaphragm  ;  on  the  sympathetic  nerve  to 
irregularity  of  the  pupil  ;  on  the  trachea,  to  stridulous  respiration,  Arc. ;  but  much 
caution  is  necessary  in  estimating  these  symptoms,  which  are  common  to  thoracic 
aneurisms  as  well  as  cervical. 

1  Op.  tit.  p.  83.  2  Case  of  Gordon,  op.  tit.  p.  104. 

3  See  cases  by  Allan  Barns  and  A.  Cooper,  in  Burns  On  the  Surgical  Anatomy  of  the 
Head  and  Neck,  pp.  60  et  sqq.  1844. 

4  I  have  seen  a  case  in  which,  from  other  symptoms,  there  was  no  difficulty  in  diagnosing 
an  aneurism  of  the  arch  of  the  aorta  ;  hut  one  circumstance  was  difficult  to  account  for,  viz. 
that  while  the  pulse  in  the  right  carotid  was  unaffected,  that  in  the  right  wrist  was  imper- 
ceptible. After  death,  that  anomalous  distribution  was  found  in  which  the  right  subclavian 
is  the  last  branch  of  the  arch.  Passing  between  the  aneurism  and  the  spiue.  it  had  been 
compressed,  while  the  carotid  was  unaffected. 

5  Wardrop,  op.  tit.  p.  162  ;  Ogle,  in  Path.  Soc.  Trans,  vol.  x.  p.  103;  Bellingham,  On 
Diseases  of  the  Heart,  p.  601 ;  Allan  Burns,  op.  tit.  p.  68.     Barwell,  On  Aneurism. 
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Vertebral  Aneurism. — I  ought  to  refer  here,  though  it  must  be  in  the  briefest 
possible  terms,  to  the  occasional  occurrence  of  traumatic  aneurism  seated  on  the 
vertebral  artery.  In  lecturing  on  the  subject  of  Aneurisms  nearly  ten  years  ago, 
I  collected  eleven  cases  of  this  affection,1  and  have  not  since  met  with  any  fresh 
instances,  nor  with  the  record  of  a  spontaneous  aneurism  of  this  vessel.  I  can  only 
find  room  here  for  the  conclusions  to  which  these  cases  seemed  to  me  to  point,  and 
must  refer  for  further  details  to  the  original  lecture.  'LA  traumatic  aneurism  may 
be  taken  to  be  vertebral,  when  it  is  situated  in  the  course  of  that  vessel,  and  when 
its  pulsations  are  not  commanded  by  compression  of  the  lower  part  of  the  common 
carotid.  2.  When  a  traumatic  aneurism  is  situated  as  above,  and  its  pulsations  are 
commanded,  however  completely,  by  pressure  on  the  common  carotid  low  in  the  neck, 
it  ought  not  to  be  treated  as  carotid  or  as  affecting  a  branch  of  the  carotid,  unless  it 
is  clearly  proved  that  its  pulsations  are  stopped  by  pressure  above  the  level  at  which 
the  vertebral  ceases  to  be  compressible,  i.e.  above  the  level  of  Chassaignac's  "  carotid 
tubercle "  [the  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical 
vertebra].  3.  An  aneurism  diagnosed  as  vertebral  may  be  treated  by  compression 
(gradual  or  rapid,  as  the  case  demands)  of  the  root  of  the  vertebral  artery  in  the  neck, 
if  this  is  found  feasible.  4.  If  indirect  compression  will  not  stop  the  pulsation,  or  if 
it  cannot  be  borne,  the  tumour  should  be  subjected  to  direct  compression  and  refrigera- 
tion, to  which  internal  remedies  may  be  added.  5.  If  these  means  fail,  and  the 
tumour  seems  likely  to  burst,  or  if  it  has  burst,  the  sac  should  be  opened,  with  all 
due  precaution,  and  an  attempt  made  to  tie  or  plug  the  wounded  artery.  6.  A  wound 
known  or  suspected  to  be  of  the  vertebral  artery  should  be  treated  either  by  direct 
pressure,  or  by  ligature  of  the  vessel  in  the  wound.' 

It  will  be  seen  from  this  extremely  imperfect  sketch,  how  difficult  it  is  to  deter- 
mine, when  an  aneurism  is  situated  low  at  the  root  of  the  neck,  what  or  how  great  a 
part  of  the  arterial  tube  is  involved.  The  importance  of  a  precise  diagnosis  consists 
in  the  fact  that  four  great  operations  are  recommended  for  such  aneurisms,  and  that 
their  applicability  depends  entirely  on  the  limitation  of  the  disease.  1.  If  the  sub- 
clavian or  carotid  were  alone  involved,  a  ligature  applied  to  the  innominate  artery 
■would  be  analogous  to  the  treatment  adopted  in  other  parts  of  the  body.  2.  If  the 
aneurism  were  seated  far  down  the  subclavian  on  the  right  side,  it  might  be  possible 
to  tie  the  first  part  of  the  artery  itself,  as  indeed  was  done  by  Mr.  Liston.  3.  If  the 
root  of  the  carotid  alone  were  implicated,  a  ligature  on  the  distal  side  of  the  tumour 
(known  as  Brasdor's  operation)  might  prove  successful.  4.  Aneurism  affecting  the 
innominate  artery  has  often  been  treated  with  partial  or  entire  success  by  distal  liga- 
ture of  the  subclavian  and  carotid  arteries,  and  this  method  has  lately  been  extended 
to  aortic  aneurisms  with  results  which  at  any  rate  are  so  far  encouraging  as  to  render 
it  a  duty  to  give  the  method  a  thorough  trial. 

Assuming  that  the  question  of  performing  any  of  these  grave  operations  is  not 
entertained  till  a  patient  trial  of  judicious  medical  and  dietetic  means  has  been  made 
and  failed,  and  that  a  thorough  examination  of  the  chest  has  given  reasonable  assur- 
ance of  immunity  from  disease  of  the  heart,  lungs,  and  aorta,  I  will  endeavour  to 
state  as  succinctly  as  possible  the  conclusions  to  which  I  have  been  brought  by  ob- 
serving a  few  cases,  and  reading  the  account  of  a  good  number. 

1.  The  ligature  of  the  innominate  artery  is  an  operation  which  has  hitherto, 
except  in  a  single  case,  only  precipitated  the  fatal  result  impending  over  the  disease, 
and  which  appears  to  afford  less  prospect  of  cure  than  the  methods  of  general  treat- 
ment which  have  been  above  indicated.  But  if  these  are  obviously  insufficient,  it 
may  in  appropriate  cases  recommend  itself  to  some  surgeons.2  It  should  never  be 
performed,  however,  unless  the  artery  can  clearly  be  felt  healthy  behind  the  sterno- 

1  Lancet,  July  26,  1873. 

2  Spg  below,  'Ligature  of  the  Innominate  Artery.'  Having  regard  to  the  successful  issue 
of  Dr.  Smyth's  case,  it  becomes  a  serious  question  whether  the  carotid  and  vertebral  should 
not  be  secured  in  the  same  operation  in  which  the  innominate  is  tied.  Further  experience  is 
necessary  on  this  point.     See  Barwell,  On  Aneurism,  p.  53. 
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clavicular  joint ; !  or  the  tumour  is  so  plainly  limited  as  to  afford  a  very  reasonable 
hope  that  it  will  be  found  so.  In  cases  of  tubular  enlargement  of  a  long  tract  of 
artery  in  the  neck,  it  is  worse  than  useless  to  expose  an  artery  which  will  probably 
be  found  so  diseased  as  either  to  prevent  the  operator  from  the  attempt  to  tie  it,  or 
to  give  way  and  occasion  fatal  bleeding  within  a  few  hours  if  it  is  tied. 

2.  The  ligature  of  the  first  part  of  the  right  subclavian  artery  is  an  operation 
which  cannot  be  described  in  more  favourable  terms  than  that  of  the  innominate,  as 
far  as  its  results  go  ;  but  the  indications  are,  perhaps,  rather  less  perplexing,  since  a 
clear  space  ought  to  exist  between  the  tumour  and  the  trachea.  Viewing,  however, 
the  anatomical  difficulties  of  the  operation,  the  doubt  that  must  always  exist  whether 
the  artery  will  be  found  healthy  enough  to  unite  as  firmly  as  is  necessary  to  bear  the 
impact  of  so  great  a  column  of  blood,  and  the  great  liability  to  secondary  haemorrhage 
from  the  neighbourhood  of  large  branches,  the  operation  seems  so  unpromising  that 
most  surgeons  would  prefer  the  plan  by  manipulation  devised  by  Sir  W.  Fergusson, 
or  galvano-puncture,  or  the  introduction  of  horse-hair,  dangerous  and  uncertain  as 
these  measures  must  be  allowed  to  be.  If  this  operation  be  attempted,  the  surgeon 
should  take  into  mature  consideration  the  possibility  of  securing,  at  the  same  time, 
some  of  the  large  branches. 

3.  Brasdor's  operation  for  securing  the  artery  on  the  distal  side  of  the  tumour  is 
applicable,  and  if  applied  strictly  on  the  original  idea  of  the  operation,  it  would  be 
applicable  only,  to  aneurisms  affecting  the  lower  part  of  the  common  carotid  artery ; 
in  which,  from  the  equality  of  the  radial  pulse  on  the  two  sides,  the  distinct  limitation 
of  the  tumour,  the  freedom  from  oedema  of  the  arm  and  hand,  and  the  absence  of 
murmur  in  the  aorta  or  subclavian,  there  is  reason  to  believe  that  the  affection  is 
confined  to  the  common  carotid.  In  such  cases,  it  would  be  reasonable  to  commence 
the  treatment  by  applying  digital  pressure  to  the  artery,  in  the  position  in  which  it 
is  intended  afterwards  to  tie  it. 

4.  Brasdor's  method  has  been  lately  used  in  two  ways — i.e.  the  right  carotid 
artery  alone  has  been  tied,  in  order  to  procure  the  obliteration  of  that  part  of  the 
sac  which  previously  transmitted  the  blood  up  that  artery,  or  both  the  carotid  and 
the  third  part  of  the  subclavian  have  been  simultaneously  secured,  on  indications 
which  to  me  at  least  are  less  clear,  but  which,  if  I  understand  rightly,  aim  at  so  far 
reducing  the  circulation  through  the  whole  tumour  for  some  time  after  the  operation 
as  to  allow  of  its  complete  consolidation.  Both  these  operations  have  been  practised 
not  only  in  innominate  aneurism,  but  in  mixed  innominate  and  aortic,  and  in  pure 
aortic  aneurism.  And  aneurisms  of  the  transverse  part  of  the  arch  have  been  treated 
(with  much  benefit  in  a  few  cases)  by  the  distal  ligature  of  the  left  carotid  artery. 

In  the  sections  which  describe  the  treatment  of  aneurism  by  manipulation,  by 
coagulating  injections,  and  by  galvano-puncture,  the  reader  will  find  sufficient  data 
to  guide  him  in  forming  an  opinion  as  to  the  propriety  of  using  those  measures  in 
any  given  case  of  aneurism  in  the  neck. 

Brasdor's  method  will  be  found  described  on  a  subsequent  page,  together  with 
other  operations  on  the  common  carotid  artery.  It  remains  only  to  describe  the 
operations  on  the  first  part  of  the  subclavian  and  on  the  innominate  artery. 

In  order  to  secure  the  first  fart  of  the  right  2  subclavian  artery,  as  in  the  opera- 

1  If  the  shape  of  the  bones  or  joints  is  altered,  it  is  clear  that  the  aneurism  arises  in  the 
thorax. 

1  The  left  subclavian  has  been  tied  once  in  the  first  part  of  its  course  with  a  fatal  result 
by  Dr.  J.  K.  Rodgers,  of  New  York.  The  case  will  be  found  detailed  in  the  Neic  York 
Journal  of  Medicine,  1846.  The  artery  was  reached  by  turning  up  a  large  flap  over  the 
sterno-mastoid,  dividing  that  muscle,  except  a  portion  of  its  clavicular  attachment,  reaching 
the  inner  edge  of  the  scalenus  anticus  some  distance  above  the  rib  (a  point  on  which  Dr. 
Rodgers  lays  much  stress  in  order  to  avoid  injury  to  the  thoracic  duct),  and  then  following  it 
down  with  the  finger  to  its  attachment.  Thus  the  artery  was  reached,  but  a  good  deal  of 
difficulty  was  experienced  in  getting  the  ligature  round  it,  in  consequence  of  its  great,  depth, 
and  the  want  of  room,  for  the  aneurismal  sac  lay  very  near.  The  patient  died  on  the  fifteenth 
day  from  secondary  haemorrhage.  The  ligature  was  found  to  have  ulcerated  through  the 
vessel  and  lav  loose  in  the  wound.  The  cardiac  end  of  the  artery  was  firmly  closed,  but  the 
Vol.   III.  I 
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tion  on  the  innominate,  the  root  of  the  carotid  is  to  be  exposed  and  traced  down  to 
the  bifurcation.  The  external  incisions  and  superficial  dissection  are  therefore  tW 
same  for  both  operations.  An  incision  should  be  made  along  the  upper  border  of 
the  clavicle,  a  director  passed  under  the  sternal  border  of  the  sterno-mastoid  muscle, 
and  the  whole  or  the  greater  part  of  the  muscle  separated  from  the  sternum  and 
clavicle.  An  incision  should  also  be  made  upwards  along  the  inner  edge  of  the 
muscle,  and  the  whole  flap  containing  the  divided  muscle  should  be  reflected  out- 
wards. The  sterno-hyoid  and  sterno-thyroid  muscles  now  come  into  view,  and  may 
be  drawn  aside  with  a  blunt  hook,  or  cut  across.  This  will  expose  fully  the  sheath 
of  the  carotid  vessels — the  internal  jugular  vein  on  this  side  inclining  away  from  the 
artery,  so  as  to  leave  an  interval  in  which  the  pneumogastric  nerve  is  to  be  found. 
If  now  the  operator  desires  to  secure  the  first  portion  of  the  subclavian,  he  must 
remember  that  the  only  part  of  it  sufficiently  free  from  important  relations  to  admit 
of  the  operation  is  the  small  portion  bounded  by  the  pneumogastric  nerve  on  the 
inner  side,  and  the  thyroid  axis  with  the  phrenic  nerve  on  the  outer  side.  The 
former  nerve  therefore  is  to  be  taken  as  the  guide ;  and,  the  carotid  artery  having 
been  traced  down  to  the  bifurcation  of  the  vessels,  the  subclavian  is  to  be  followed 
outwards  till  the  pneumo-gastric  nerve  is  recognised  by  the  finger.  The  ligature 
will  then  be  most  readily  passed  with  a  probe  curved  abruptly,  or  a  needle  more 
bent  than  usual,  introduced  from  before  backwards. 

If,  on  the  contrary,  the  innominate  is  to  be  tied,  the  operator  must  follow  down 
the  line  of  the  carotid  artery  into  the  thorax,  when  he  will  find  the  end  of  the  vessel 
behind  the  sterno-clavicular  joint,  and  must  get  the  ligature  round  it  as  best  he  can 
— perhaps  the  most  difficult  part  of  the  whole  operation,  since  great  veins  lie  close 
to  the  artery,  the  slightest  wound  of  which  may  give  rise  to  fatal  haemorrhage,  and 
the  parts  are  probably  quite  out  of  sight. 

The  innominate  has  also  been  reached  from  the  front,  by  removing  the  end  of 
the  sternum  and  the  sternal  end  of  the  clavicle.  Two  cases  were  operated  on  after 
this  manner  by  Dr.  Cooper,  of  San  Francisco,1  the  aneurism  affecting  in  both  cases 
the  carotid  and  subclavian  arteries,  while  in  one  at  least  the  end  of  the  innominate 
itself  was  diseased.  The  first  patient  died  a  few  days  after  the  operation,  his  death 
being  hastened,  it  is  said,  by  disease  of  one  kidney.  In  the  second  case  haemorrhage 
had  occurred,  but  the  patient  was  going  on  well,  when  he  tore  off  the  bandages 
from  his  wound,  with  the  intention  of  destroying  himself,  and  perished  of  haemorrhage 
on  the  thirty -fourth  day.2 

The  innominate  artery  has  now  been  tied  more  than  a  dozen  times.  Mr.  Erichsen  tabu- 
lates thirteen  cases,  including  the  last  published  case  under  the  care  of  Smyth.  M.  Le  Fort,3 
who  omits  one  of  Mr.  Erichsen's  cases,  adds  two  others  said  to  have  been  operated  on  by 
Bugalsky,  which  Mr.  Erichsen  discredits.  There  is  likewise  another  operation  which  is  said 
to  have  been  performed  by  Pirogoff,  and   all  these  cases   are  received  by  Dr.  Pilz.     If  we 


distal  end  was  patulous  and  the  vertebral  and  internal  mammary  branches  were  found  to 
have  come  off  just  beyond  the  ligature,  and  were,  no  doubt,  the  channels  through  which  the 
bleeding  had  come.  Dr.  Rodgers  accordingly  proposes  to  tie  all  accessible  branches,  if  the 
operation  be  repeated.  My  own  view  is  that  this  operation  can  only  be  expected  to  succeed 
if  the  artery  can  be  tied  with  a  ligature  which  will  not  divide  it.  In  Dr.  Rodgers's  case  the 
pleura  appears  to  have  been  lacerated.  The  internal  jugular  vein  was  also  obliterated  and 
tilled  with  fibrinous  coagula,  whether  from  injury  in  the  operation  or  compression  by  the 
tumour  does  not  appear.  The  anem-isni  was  found  completely  blocked  up  with  coagula,  and 
the  axillary  artery  as  it  emerged  from  it  was  plugged  with  fibrinous  clot.  In  the  Mecl.- 
Chir.  Trans,  vol.  lviii.  is  recorded  a  case  in  which  Mr.  MacGill  of  Leeds  exposed  the  left 
subclavian  in  the  first  part  of  its  course,  and  put  a  pair  of  torsion  forceps  on  it  for  about  ten 
hours.  The  pleura  was  opened,  and  the  patient  died  apparently  from  the  effects  of  this  wound, 
after  five  and  a  half  days.  The  aneurism  lost  all  pulsation  after  the  operation,  and  was  found 
completely  full  of  clot.  This  operation,  together  with  that  of  Dr.  Rodgers,  shows  that  the 
prevalent  idea  of  the  inaccessibility  of  the  first  part  of  the  left  subclavian  artery  is  erroneous; 
and  the  effect  of  Mr.  MacGill's,  as  well  as  Dr.  Rodgers's,  operation  on  the  aneurism  is  certainly 
encouraging  for  future  operations  on  the  proximal  side  of  the  aneurism. 

1  Amer.  Journ.  of  Med.  Sci.  Oct.  1859. 

2  Erichsen,  Science  and  Art  of  Surgery,  vol.  ii.  p.  8. 

3  New  Syd.  Soc.  Biennial  Retrospect  for  1865-6,  p.  351. 
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received  all  these  as  authentic,  we  should  have  sixteen  or  seventeen  operations — one  of  which 
only  proved  successful.1  In  that  case  2  the  innominate  and  carotid  were  tied  simultaneously 
hy  Dr.  Smyth  of  New  Orleans,  for  subclavian  aneurism,  referred  to  an  injury  received  about 
three  months  before.  Secondary  haemorrhage  occurred  fourteen  days  afterwards.  The  wound 
was  then  plugged  with  small  shot  and  the  ligature  on  the  innominate  was  '  pulled  away,  even 
asrainst  some  resistance.'  The  tendency  to  haemorrhage  was  kept  in  check  for  more  than  a 
month  by  the  compression  of  the  shot,  when  it  recurred  with  great  violence.  The  vertebral 
artery  was  then  tied.  This  was  followed  by  marked  decrease  in  the  circulation  of  the  arm 
and  the  brachial  artery  became  occluded.  The  radial  pulse,  however,  returned  after  a  few 
days.  All  went  well  after  this  last  operation,  and  the  patient  survived  nearly  eleven  years. 
The  aneurism  however  recurred,  how  long  after  the  original  operation  is  not.  quite  clear  ;  but 
its  complete  recurrence  was  not  verified  till  ten  years  after  the  ligature  of  the  innominate.  A 
last  desperate  attempt  was  made  to  tie  the  vessels  in  the  sac,  but  proved  fatal  from  haemor- 
rhage.  Dissection  showed  that  the  aneurism  had  been  reproduced  by  a  retrograde  current 
through  the  subscapular.3 

In  four  cases  the  artery  has  been  exposed,  but  found  so  diseased  that  the  operator  has 
not  dared  to  tie  it.  In  one  of  these  cases  (Porter's)  the  disease  afterwards  underwent  a 
spontaneous  cure. 

A  case  is  reported  in  vol.  xix.  of  the  'Bulletin  de  l'Academie  Imp.  de  Med.'  p.  454,  in 
which  M.  Peixoto  of  Brazil,  is  said  to  have  tied  the  innominate  with  a  '  ligature  d'attente,' 
removed  on  the  twelfth  day,  for  haemorrhage  from  an  erectile  tumour  of  the  ear,  coming  on 
before  the  separation  of  a  ligature  which  had  been  placed  on  the  common  carotid.  The 
patient  recovered  completely.  There  is  no  proof,  however  (as  M.  Velpeau,  the  reporter  for 
the  Academy,  observes),  either  that  the  innominate  was  really  tied  in  this  case,  since  the 
ligature  might  have  been  placed  under  the  root  of  the  carotid,  or,  if  tied,  that  it  was  obliterated. 

Cases  of  temporary  ligature  of  the  innominate  artery  are  recorded  by  Dr.  Porter  of 
Dublin  4  and  Mr.  Bickersteth  of  Liverpool,5  but  neither  was  successful,  and  I  have  no  doubt 
that  it  is  safer  to  tie  the  artery  with  a  stout  animal  ligature. 

The  operation  on  the  first  part  of  the  subclavian  has  been  hitherto  uniformly 
fatal.  Eleven  cases  are  on  record ;  6  the  cause  of  death  was  haemorrhage  in  every 
case  which  survived  long  enough.  In  one  (Mr.  Partridge's)  the  patient  died  on  the 
fourth  day,  from  pleurisy  and  pericarditis.  If  the  surgeon  should  trust  himself  to 
perform  this  operation,  it  w^ould  undoubtedly  be  his  duty,  remembering  Dr.  Smyth's 
and  Mr.  Liston's  cases,  to  endeavour  to  guard  his  patient  from  secondary  hseinorrhage 
by  tying  the  carotid  and  vertebral  at  the  same  time,  and  some  form  of  animal  ligature 
should  be  used.  But  it  must  always  remain  in  the  highest  degree  doubtful  whether 
such  an  operation  would  not  be  more  dangerous  even  than  the  disease  it  is  intended 
to  cure.  Sir  W.  Eergusson  has  proposed  to  treat  aneurism  at  the  root  of  the  neck 
which  resists  less  heroic  measures,  by  amputating  at  the  shoulder-joint,  trusting  that 
the  (distal)  ligature  of  the  axillary  artery  on  the  face  of  the  stump  would  cure  the 
aneurism  now  that  the  limb  is  removed,  and  so  no  need  exists  for  a  collateral  circula 
tion.  This  operation  has  been  performed  four  times,  by  Mr.  Spence,  Mr.  Holden, 
Mr.  H.  Smith,  and  Mr.  Heath.7  All  that  can  be  said  about  it  is  that  in  Mr. 
Spence's  case  the  patient  was  thought  to  have  been  benefited  by  the  operation,  but 

1  As  these  sheets  are  passing  through  the  press,  I  see  a  fresh  case  of  ligature  of  the 
innominate  reported,  which  was  doing  well  at  the  date  of  the  report,  but  this  was  only  a 
few  days  after  the  operation. 

2  New  8yd.  Soc.  Biennial  Retrospect  for  1865-6,  p.  346  ;  from  the  New  Orleans  Med.  Record. 

3  See  a  pamphlet  by  Dr.  Smyth  published  at  New  Orleans,  1876,  entitled  The  Col- 
lateral Circulation  in  Aneurism.  Report  of  the  Success/id  Ligature  of  the  Innominate,  fyc. 
I  have  not  space  to  discuss  the  theory  of  "the  collateral  circulation  which  Dr.  Smyth  here 
puts  forward.  I  can  only  say  that  it  rests  on  the  assumption  that  there  is  only  one  channel 
of  collateral  circulation  after  ligature,  and  that  this  assumption  is  contradicted  by  number- 
less dissections  in  which  numerous  channels  have  been  unmistakablv  proved  to  exist.  See 
figs.  6,  7,  p.  52. 

4  Dublin  Quarterly  Journal,  Nov.  1867.  5  Med.-Chir.  Trans,  vol.  lvi.  p.  129. 

6  Erichsen,  op.  cit.  ii.  84.  Hobart's  case  is  not  reckoned  in  this  list,  and  indeed.  I  cannot 
say  that  it  is  quite  free  from  doubt.  The  first  part  of  the  subclavian  is  said  to  have  been 
tied,  simultaneously  with  the  carotid  artery,  for  innominate  aneurism.  The  patient  died  of 
haemorrhage  from  the  carotid,  the  subclavian  artery  having  quite  healed  after  the  separation 
of  the  ligature.  The  parts  have  been  preserved,  but  on  getting  them  over  from  Ireland  by 
the  courtesy  of  the  present  Dr.  Hobart,  I  was  much  disappointed  to  find  that  the  subclavian 
artery  had  been  cut  way,  so  that  no  anatomical  proof  of  so  interesting  a  surgical  fact  remained. 
See  Lancet,  July  13,  1872. 

7  See  a  paper  by  Mr.  Heath,  Med.-Chir.  Trans,  vol.  lxiii.  p.  65. 
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that  in  none  of  the  others  did  it  do  any  good.  In  Mr.  Spence's  case,  however,  the 
limb  was  threatened  with  gangrene,  and  there  the  operation  is  no  doubt  justifiable. 
In  any  other  circumstances,  it  seems  (to  say  the  best  of  it)  highly  dubious.  In  one 
case  (referred  to  on  p.  106,  note  4)  subclavian  aneurism  has  been  successfully  treated 
by  digital  pressure  above  the  tumour,  but  there  were  peculiar  anatomical  conditions 
in  that  case  which  cannot  be  expected  to  be  again  met  with,  and  in  a  case  of  my  own  a 
small  subclavian  aneurism  was  treated  with  complete  success  by  mechanical  pressure. 
Ligature  of  the  vertebral  artery  was  performed  by  Dr.  Smyth,  of  New  Orleans,  for 
secondary  haemorrhage,  in  the  case  of  ligature  of  the  innominate  and  carotid  above 
mentioned,  and  has  lately  been  recommended  by  Dr.  Alexander,  of  Liverpool,  in 
epilepsy.     The  operation  is  performed  in  the  following  manner  l : — 

The  head  of  the  patient  being  thrown  backwards  and  turned  slightly  to  the  left,  an 
incision  two  inches  long  was  made  from  a  little  above  the  clavicle  along  the  posterior  border 
of  the  sterno-mastoid  muscle.  The  edge  of  this  muscle  having  been  exposed  and  drawn 
aside,  the  prominent  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical  vertebra 
was  readily  felt,  and  taken  for  a  guide — the  artery  lying  vertically  below  it.  A  layer  of 
fascia  was  divided,  some  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical 
artery  were  pulled  to  the  inner  side  ;  the  scalenus  anticus  and  longus  colli  muscle  were 
separated  from  each  other  close  below  their  insertion  into  the  tubercle,  when  the  artery  and 
vein  became  visible.  The  vein  was  drawn  to  the  outer  side  (a  point  of  importance  according 
to  Dr.  Smyth),  and  the  needle  was  passed  round  the  artery  from  without  inwards.  Dr. 
Smyth  remarks  that  when  the  artery  enters  the  foramen  in  the  fifth  transverse  process,  it  is 
more  readily  found.  In  one  case  which  he  dissected  he  found  it  entering  the  foramen  of  the 
seventh  vertebra.  In  Dr.  Smyth's  case  the  operation  was  much  facilitated  by  the  empty 
condition  of  the  vessels  consequent  on  the  previous  haemorrhage. 

Dr.  Parker  of  New  York  also  tied  the  vertebral  artery  simultaneously  with  the  carotid 
and  subclavian  (its  first  part)  in  a  case  of  subclavian  aneurism.  The  patient  died  of  haemor- 
rhage, and  on  post-mortem  examination  it  was  found  that  both  the  central  end  of  the  subclavian 
and  that  of  the  vertebral  were  opened  by  ulceration.3 

Brasdor's  Method  of  Treating  Aneurism. 

Brasdor  was,  it  is  said,  the  first  to  propose  the  operation  which  has  ever  since 
gone  by  his  name,  viz.  the  ligature  of  an  artery  affected  by  aneurism  on  the  distal 
side  of  the  tumour,  or  that  farthest  from  the  heart,  instead  of  the  usual  plan  of 
tying  it  between  the  heart  and  the  tumour.  Brasdor,  however,  has  left  no  written 
account  of  his  proposition,  nor  did  he  ever  put  it  in  practice.  It  was  renewed  by 
Desault,  and  he  has  left  us  a  notice  of  it  in  his  works.3  The  first  person  to  act 
upon  the  suggestion  was  Deschamps,  in  a  case  of  femoral  aneurism ;  but  his  operation 
was  undertaken  on  such  mistaken  principles,  and  was  conducted  so  unsuccessfully, 
that  little  use  can  be  made  of  it.  Sir  Astley  Cooper  4  tied  the  femoral  artery  below 
an  aneurism  in  the  groin,  which  appeared  to  him  to  have  extended  so  far  up  as  to 
render  the  application  of  a  ligature  above  the  tumour  impracticable.  It  seems,  how- 
ever, from  the  terms  in  which  this  operation  is  spoken  of,  that  it  was  only  intended 
as  a  temporary  expedient,  and  that  Sir  A.  Cooper  expected  from  it  merely  such  a 
diminution  in  the  size  of  the  tumour  as  would  render  it  afterwards  possible  to  apply 
a  ligature  in  the  ordinary  way.  In  this  he  was  disappointed,  for  the  tumour  con- 
tinued to  extend  upwards,  and  burst  under  the  peritonaeum. 

With  the  resources  that  modern  surgery  possesses,  and,  it  may  be  added,  with 
the  knowledge  we  now  possess  of  the  very  grave  dangers  attending  on  ligature  of  the 
large  vessels,  such  operations  as  those  above  alluded  to  would  be  universally  repu- 
diated. There  is  no  such  reasonable  probability  of  curing  an  aneurism  of  any  large 
artery  of  the  limbs  by  distal  ligature  as  would  justify  a  surgeon  in  exposing  his 
patient  to  the  risk  of  the  operation. 

1  This  method  of  operating  will  be  found  described  in  Mott's  Velpeau,  vol.  ii.  p.  229. 
?  Am.  Med.  Times,  March  5,  1864 ;  Am.  Journ.  Med.  Sc.  1864,  p.  562. 

3  (Euvres  chir.  vol.  ii.  p.  568. 

4  Hodgson,  op.  ait.  p.  301.  Mr.  James,  of  Exeter,  performed  a  similar  operation  on  the 
patient  in  whom  he  afterwards  secured  the  aorta,  and  attributed  to  the  distal  ligature  of 
the  femoral  a  certain  amount  of  diminution  of  the  tumour  (Med.-Chir.  Trans,  vol.  xvi.  p.  1). 
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There  is,  however,  one  situation  in  which  the  operation  has  been  successfully 
performed,  and  in  which  it  will  be  perfectly  justifiable  to  repeat  it,  at  least  until 
some  more  certain  and  safe  means  of  cure  can  be  suggested  ;  viz.  in  aneurisms  of  the 
carotid  artery  at  the  root  of  the  neck.  Mr.  War  drop  !  was  the  first  to  show  the 
practicability  of  this  proceeding ;  and  he  operated  successfully  on  a  carotid  aueurism 
of  recent  origin  in  a  lady  aged  seventy-five.2  To  him  also  must  be  conceded  the 
merit  of  showing  the  difference  in  principle  between  the  operation  as  practised  upon 
the  carotid  and  upon  the  arteries  of  the  limbs.  The  difference  depends  simply  upon 
the  fact  that  no  branches  are  given  off  by  the  carotid  artery  in  any  part  of  its  course ; 
so  that,  for  this  purpose,  the  whole  of  the  vessel  may  be  regarded  as  part  of  the 
aneurismal  sac,  and  a  barrier  at  any  part  of  the  artery  will  stop  the  circulation 
through  the  tumour.  This  at  least  is  the  case  if  the  aneurism  be  not  situated  so 
near  to  the  subclavian  (on  the  right  side)  as  to  share  in  the  circulation  of  that  vessel : 
but  such  a  tumour  would  be  almost  as  much  an  aneurism  of  the  subclavian  as  of  the 
carotid.  On  account  of  his  success  in  this  instance,  and  his  work  written  to 
recommend  this  form  of  operation,3  Mr.  Wardrop's  name  is  frequently  associated 
with  the  method  of  distal  ligature. 

Wardrop  pointed  out  plainly  the  difference  in  the  method  of  Brasdor  as  applied 
to  carotid  and  to  other  aneurisms — viz.  that  in  the  former  no  branch  intervenes 
between  the  aneurism  and  the  ligature ;  and  he  related  four  cases  of  carotid 
aneurism  so  treated,  '  proving  indisputably,'  as  he  said,  '  that  the  future  growth  of 
an  aneurismal  tumour  may  be  arrested,  and  its  parietes  consolidated,  by  placing  a 
ligature  on  an  artery  on  the  distal  side  of  the  sac,  when  no  branch  intervenes 
between  the  sac  and  the  ligature  '  [op.  cit.  p.  53).  He  goes  on  from  this  point,  which 
he  believes  himself  to  have  demonstrated,  and  the  demonstration  of  which  is  I  think 
quite  satisfactory,  to  state  that  in  his  opinion  the  same  method  may  also  be  pursued 
in  cases  where  the  artery  is  differently  situated,  i.e.  where  branches  do  intervene 
between  the  aneurism  of  the  ligature,  as  in  the  cases  where  the  carotid  artery  alone, 
or  the  subclavian  and  carotid  simultaneously,  are  tied  for  aneurism  of  the  innominate. 
But  here  I  cannot  think  Mr.  Wardrop's  facts  or  reasonings  are  at  all  conclusive. 
He  gives  one  case  (that  of  Mrs.  Denmark)  in  which  he  tied  the  subclavian  artery 
for  innominate  aneurism,  the  carotid  being  so  compressed  that  he  judged  it  to  be 
impervious,  which,  however,  it  was  not.  The  patient  survived  some  time,  and 
evidently  derived  benefit  from  the  operation,  but  the  disease  seems  not  to  have  been 
really  cured.  Mr.  Wardrop  also  mentions  the  case  operated  on  by  Mr.  Evans  of 
Belper,  by  ligature  of  the  carotid  alone,  in  which  the  symptoms  of  impaction  of  clot 
in  the  subclavian  artery  were  very  obvious  (see  below,  pp.  120,  122). 

In  the  '  American  Journal  of  the  Medical  Sciences,'  vol.  xiv.  p.  22,  will  he  found  a  table 
by  Dr.  Norris  of  fifteen  cases  in  which  the  carotid  artery  was  tied  on  Brasdor's  principle.4 
Of  these  fifteen,  four  are  admitted  to  have  died  of  the  immediate  effects  of  the  operation : 
and  to  this  number  the  third  case  in  the  table  5  ought  certainly  to  be  added,  and  perhaps  the 
sixth  also.  At  any  rate,  we  shall  probably  not  err  much  in  representing  the  mortality  of 
Brasdor's  operation  on  the  carotid  artery  at  one-third  of  the  number  of  cases.  Of  the  fifteen 
cases,  four  only  are  said  to  have  been  cured  by  the  operation.  All  of  them  appear  to  have 
been  aneurisms  of  the  carotid,  unless  one  should  be  excepted  (No.  5),  in  which  the  innominate 
was  thought  to  be  affected ;  but  as  this  case  recovered,  the  diagnosis  was  of  course  not 


1  Med.-Chir.  Trans,  vol.  xiii.  p.  217. 

2  I  accept  Wardrop's  diagnosis  of  this  case  ;  yet  it  is  possible  that  there  may  have  been 
some  mistake.  Pulsation  in  the  carotid  at  the  root  of  the  neck  when  the  artery  is  somewhat 
lax  and  tortuous,  often  simulates  aneurism  when  there  is  none  (see  Barwell,  On  Aneurism, 
p.  35,  and  my  '  Lectures  on  Aneurism,'  Lancet,  June  14,  1873).  I  think  I  am  not  mistaken 
in  saying  that  no  preparation  exists  showing  an  aneurism  limited  to  the  root  of  the  carotid 
artery  on  either  side,  though  aneurisms  have  been  found  tolerably  low  down  in  the  vessel, 
as  in  Scarpa's  case  referred  to  in  the  above  lecture. 

3  On  Aneurism.     London,  1828. 

4  Of  which  six  were  for  aneurism,  supposed  to  affect  the  carotid  only  ;  in  the  remainder, 
the  innominate  was  thought  to  be  the  seat  of  the  disease,  though  it  is  plain,  from  the  dissection 
of  cases  in  which  death  took  place,  that  in  some  at  least  the  arch  of  the  aorta  was  diseased. 

5  Mr.  Lambert's,  quoted  from  Wardrop,  On  Aneurism. 
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absolutely  confirmed.1  Dr.  C.  Pilz  has  given  a  table  of  thirty-eight  cases,  in  Avhich,  according 
to  his  classification,  the  carotid  artery  has  been  tied  on  Brasdor's  method.  The  value  of 
that  table,  however,  will  be  found  to  be  much  diminished  by  the  fact  that  Dr.  Pilz  has  mixed 
together  cases  in  which  the  ligature  of  the  carotid  was  the  main  operation,  and  which  were 
operated  on  strictly  on  the  principles  laid  down  by  Wardrop,  with  others  in  which  (as  in 
Liston's  and  Smyth's  cases)  the  main  operation  was  the  ligature  of  the  trunk  between  the 
tumour  and  heart,  and  that  of  the  carotid  was  merely  a  precaution  against  the  reflux  current. 
Nor  is  Dr.  Pilz's  collection  by  any  means  free  from  errors.  Out  of  the  thirty-eight  cases, 
twelve  only  recovered,  twenty-five  died,  and  in  one  the  issue  was  uncertain.  A  careful 
examination  of  Dr.  Pilz's  table  will,  I  think,  convince  any  person  that  the  reality  of  cure  or 
even  of  improvement  in  many  of  the  twelve  cases  which  recovered  from  the  operation,  is 
not  only  not  proved,  but  is  highly  improbable.  I  refer  especially  to  the  cases  marked  553, 
559,  564,  566,  583,  586.  If  we  take  these  statistics  as  being  correct,  which  we  are  obliged 
to  do  in  the  want  of  more  extended  experience,  it  is  abundantly  plain  that  the  risk  of  the 
operation  is  counterbalanced  by  a  rational  probability  of  success  only  when  the  aneurism  is 
seated  upon  the  carotid  itself,  and  does  not  share  in  the  pulsation  of  the  subclavian.  The 
above  amount  of  success  is,  however,  quite  enough  to  justify  the  adoption  of  the  method  in 
any  such  case,  where  the  attempt  to  tie  the  artery  on  Hunter's  principle  would  be  imprac- 
ticable or  even  attended  with  unusual  danger. 

One  circumstance,  which  seerns  to  occur  pretty  generally  though  not  universally 
in  these  cases,  testifies  very  strongly  to  the  activity  of  the  efforts  of  nature  to  cure 
the  disease.  It  is,  that  the  pulsation  in  the  tumour  is  usually  not  increased,  but,  on 
the  contrary,  often  much  diminished,  by  the  ligature  of  the  vessel  beyond  it.  In 
almost  all  the  cases  related  in  Mr.  Wardrop's  book,  the  tumour  was  observed  to 
diminish  both  in  size  and  pulsation  immediately  after  the  operation ;  a  result  which 
could  only  have  been  due  to  the  rapid  increase  in  size  of  the  branches  below 
the  tumour,  by  which  the  course  of  the  stream  of  blood  was  diverted  from  the 
aneurism. 

Aneurism  of  the  innominate  artery  and  other  aneurisms  at  the  root  of  the  neck 
have  also  been  treated  by  the  distal  ligature,  sometimes  of  the  carotid  and  subclavian 
simultaneously,  at  others  of  the  same  arteries  with  an  interval  between  the  two 
operations. 

Mr,  Fearn  of  Derby  2  tied  the  carotid  on  August  30,  1836,  and  the  third  part  of  the  sub- 
clavian on  August  2,  1838,  on  account  of  an  aneurism  of  the  innominate  artery.  The 
patient  recovered  from  both  operations,  and  died  four  months  after  the  ligature  of  the  sub- 
clavian, from  a  cause  unconnected  with  the  operation  or  the  disease.  I  append  a  representa- 
tion  of  the  parts,  which  are  preserved  in  the  Museum  of  the  Royal  College  of  Surgeons 

(tig-1?)-. 

It  is  impossible  to  doubt  that  in  this  case  a  cure  temporarily  at  any  rate  has  been  produced 

by  the  operations  employed.  The  doubt  expressed  on  that  point  in  the  first  edition  of  this 
work,  resulted  from  a  little  ambiguity  in  the  original  description  of  the  preparation.  As  the 
patient's  death  happened  so  soon  after  the  apparent  cure  of  the  aneurism,  it  is  impossible  to 
speak  with  confidence  as  to  the  probability  of  a  recurrence ;  such  recurrence  is  of  course 
always  to  be  apprehended  when  a  channel  remains  through  the  aneurism,  and  has  been 
noticed  after  the  apparent  cure  of  the  disease  in  many  cases  of  cervical  and  other  aneurisms. 
But  this  does  not  affect  the  main  fact,  which  is,  that  the  patient's  symptoms  were  completely 
relieved  ;  and  especially  (a  point  to  which  I  would  call  particular  attention)  that  the  growth 
of  the  aneurism  against  the  trachea  was  stopped.  I  think  we  are  entitled  to  reckon  Mr. 
Fearn's  case,  therefore,  as  one  of  cure. 

Another  and  still  more  interesting  case  in  which  temporary  cure  resulted,  was  under  the 
care  of  Mr.  Christopher  Heath,  who  tied  the  third  part  of  the  subclavian  and  the  carotid 
artery,  simultaneously,  on  November  21,  1865,  for  an  aneurism  believed  to  be  innominate.3 
The  patient  was  a  woman  aged  thirty.  I  have  not  space  to  describe  the  symptoms.  It  will 
be  sufficient  to  say  that  she  had  had  haemoptysis,  was  greatly  distressed  by  dyspnoea,  and 
there  was  also  some  dysphagia.  The  diagnosis  was  a  good  deal  debated  at  the  time.  Some 
surgeons  thought  the  disease  a  pulsating  cancerous  tumour  of  the  bones  ;  many  (and  myself 
among  the  number)  were  rather  inclined  to  believe  it  to  be  a  tubular  aneurism  involving 
the  aorta  and  innominate.     Mr.  Heath  inclined  to  the  belief  that  the   affection  was  purely 


1  The  last  case  operated  on  in  London  was  under  the  care  of  Mr.  Lane.  The  operation 
was  unsuccessful,  as  the  aneurism  burst  into  the  lung.  After  death  the  aneurism  was  found 
to  involve  the  aorta  as  well  as  the  carotid. — Cooper's  Surg.  Diet.  8th  ed.  1861,  vol.  i.  p.  215. 

8  Fearn,  Lancet,  1836-7,  vol.  i.  p.  120  ;  1837-8,  vol.  ii.  p.  763;  and  1838-9,  vol.  i.  p.  437. 
See  also  Path.  Trans,  vol.  xviii.  p.  42. 

3  See  Lancet,  January  5,  1867. 
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innominate.  The  operation  was  followed  by  great  and  evident  relief  to  the  breathing,  and  the 
tumour  diminished  in  size,  allowing  a  perforation  which  existed  in  the  sternum,  but  had  been 
previously   imperceptible,    to    come 

into  view.  The  patient  survived  the  Fig.  18.— The  parts  from  the  case  in  which  Mr. 
operation  four  years;  but  the  tumour  Fearn,  of  Derby,  tied  the  carotid  and  subclavian 

never  ceased  to  pulsate,  and  she  died  arteries   for   innominate   Aneurism.      (From    the 

ultimately  of  its  rupture  externally  preparation  in  the  Museum  of  the  Royal  College 

through  an  aperture  in  the  upper  part  0f  Surgeons.) 

of  the  sternum  involving  the  right 
sterno-clavicular  joint. 

The  parts  are  in  the  Museum  of 
the  Royal  College  of  Surgeons,  and 
they  show  a  bilocular  aneurism  of 
the  aorta,  the  innominate  being 
hardly  if  at  all  affected.1 

In  this  case  the  benefit  from 
the  operation,  and  the  consequent 
prolongation  of  the  patient's  life, 
were  too  decided  to  admit  of  any 
doubt,  and  I  think  furnish  abun- 
dant justification  for  the  treatment 
employed,  in  spite  of  an  error  in 
diagnosis,  which  I  believe  to  have 
been  inevitable.  The  improvement 
obtained  would  no  doubt  have  been 
more  permanent  had  tbe  patient's 
habits  been  different ;  but  she  was 
a  woman  of  most  irregular  life,  and 
after  the  operation  had  been  brought 
in  a  state  of  intoxication  into  nearly 
every  hospital  and  workhouse  infir- 
mary in  her  part  of  London.  Here, 
as  in  Mr.  Fearn's  case,  the  relief  of 
the  dyspnoea  is  a  very  striking  fact. 

Still  more  striking  is  the  success 
obtained  by  Mr.  Barwell  with  the 
simultaneous  double  distal  ligature, 
used  in  four  cases  for  presumed  in- 
nominate or  mixed  aneurism,  and  in 
the  fifth  for  an  aneurism  correctly 
diagnosed  as  purely  aortic.  One  pa- 
tient died  from  the  direct  effects  of 
the  operation,  but  all  the  other  four 
were  greatly  benefited.  The  patient 
with  aortic  aneurism  survived  fifteen 
months,  and  then  died  of  the  gra- 
dual progress  of  the  disease.  In  the 
other  three  cases  Mr.  Barwell  claims 


a,  the  root  of  the  aorta ;  6,  the  dilated  portion  of  the  arch  divided. 
A  portion  of  the  inner  wall  of  the  artery  is  seen  above,  in  a 
different  light,  with  the  left  subclavian  artery  opening  out  of  it ; 
c,  the  aneurism  occupying  the  whole  length  of  the  innominate 
artery,  almost  entirely  filled  with  firm  coagulum,  through  which* 
however,  a  channel  is  left  about  equal  to  that  of  the  natural  artery. 
A  portion  of  clot  is  seen  projecting  through  the  mouth  of  the 
aneurism  into  tbe  aorta  ;  d,  e,  the  carotid  and  subclavian  arteries 
at  the  seat  of  ligature. 


a  cure,  and  we  may  fairly  allow  the 
claim  in  the  same  sense  as  in  Mr.  Fearn's  case — i.e.  the  symptoms  were  relieved,  and  the 
sac  so  lined  with  clot  as  to  be  secure  against  rupture  and  to  render  renewed  growth  im- 
probable.2 

I  append  a  statement  of  the  cases  of  distal  ligature,  for  aneurism   of  tbe  aorta  and  its 
branches  which  I  can  find  on  record  hitherto,  in  a  tabular  form. 


I.  Distal  Ligature  op  the  Right  Carotid. 
a.  For  aneurism  of  the  right  carotid. 

1.  Wardrop,  1825.     Recovered.     Wardrop,  On  Aneurism? 

2.  Lambert,  1826.     Died.     Wardrop,  ibid. 

3.  Bush,  1827.     Recovered.     Wardrop,  ibid. 


1  Path.  Soc.  Trans,  vol.  xxi.  p.  132. 

2  See  the  dissection  of  one  of  these  cases  and  the  reports  of  the  others  in  Barwell,  On 
Aneurism,  or  Med.-Chir.  Trans,  vols,  lxi.,  lxii. 

3  Wardrop  claims  to  have  tied  the  carotid  in  a  second  case  of  this  nature,  but  as  the 
artery  was  found  completely  pervious  after  death,  and  with  no  trace  of  ligature,  it  is  probable 
that  a  mistake  was  made  in  the  operation.     The  case  is  therefore  not  reckoned  here. 
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4.  Lane,  1852.     Died.     Art.  '  Aneurism,'  Cooper's  Surg.  Diet.  8th  edition,  vol.  i.  p.  215. 

5.  J.  R.  Wood,  1840.     Recovered.     Aneurism  cured.     New  York  Med.  Journ.  1857,  p.  20. 

b.  For  aneurism  of  the  innominate. 

1.  Evans,  1828.     Recovered.     Wardrop,  On  Aneurism. 

2.  Mott,  1829.     Died  seven  months  afterwards.     Mott's  Velpeau. 

3.  Aston  Key,  1830.     Died  in  a  few  hours.     Med.  Gaz.  vol.  vi.     Guthrie,  On  Arteries. 

4.  Case   reported   by  Neumeister,    1830.     Died   five    days    afterwards.     Hollond,    Dublin 

Quarterly  Journal,  February  1852. 

5.  Morrison,  1822.     Died  one  year  and  eight  months  afterwards.     Am.  Journ.  Med.  Se. 

vol.  xix.  p.  329. 

6.  John  Scott.     Died.     Lancet,  1834-5,  vol.  i.  p.  893. 

7.  Dohlhoff,  1837.     Died  sixth  day.     Broca,  On  Aneurism,  p.  632.     Rust.  Mag.  1838,  vol. 

li.  p.  539. 

8.  Fergusson,  1841.     Died  seven  days  afterwards.     Lond.  and  Edin.  Journ.  1841,  vol.  i. 

p.  78G. 

9.  Porta,  1842.     Died  forty  hours  afterwards.     Porta,  Alt.  patol.  delle  Art.  p.  35. 

10.  Hutton,  1842.     Died  sixty-six  days  afterwards.     Dublin  Journal,  vol.  xxv.  p.  499. 

11.  Vilardebo,   1843   (?)     Died   twenty-one  days   afterwards.     Arch.   gen.  de  Med.  1847, 

p.  547. 

12.  Campbell,  1844.     Died  nineteenth  day.     Lond.  and  Edin.  Journ.  1845. 

13.  Wright,  1855.     Died  sixty  days  afterwards.     Montreal  Med.  Chron.  April  1856. 

14.  Ordile  of  Naples.     Died.1 

15.  Addinel  Hewson,  1867.     Died  twelve  days  afterwards.     Pennsylvania  Hospital  Reports, 

vol.  i.  1863. 

16.  Pirogoff,   1864   (?)     Recovered  from  the  operation.     Improved  two  and  a  half  months 

afterwards.     Pirogoff,  Ally.  Kriegschirurgie,  1864,  p.  457-8. 

17.  V.  Mott,  1820.     Death  from  haemorrhage.     Twentieth  day.     Wyeth,  op.  cit.  case  liii. 

18.  Nussbaum  (?)     Death  from  progress  of  aneurism.     Ibid,  case  liv. 

19.  Hutchinson  of  Brooklyn,  1866.     Died  from  growth  of  aneurism  on  the  sixty-first  day. 

An  attempt  made  to  tie  the  subclavian  simultaneously,  see  Wyeth,  case  xliii. 

c.  For  aortic  aneurism. 

1.  Annandale.     Recovered  with  improvement.     Brit.  Med.  Journ.     Oct.  30,  1875. 

2.  Bryant.     Died  ten  days.     Ibid.     Feb.  17,  1877. 

3.  Holmes,  1877.     Died  two  days.     The  disease  extended  very  high  in  the  neck.     The 

common  carotid  was  inaccessible.  The  internal  carotid  was  tied  and  by  mistake  the 
internal  jugular  vein  was  tied  instead  of  the  external  carotid  artery.  The  vein  had 
been  quite  lifted  out  of  its  place,  and  shared  the  pulsation  of  the  tumour.  St.  George's 
Hospital  Reports,  1877. 

II.  Distal  Ltgattjee  of  Left  Caeottd. 
a.  For  aneurism  believed  to  be  of  the  carotid  itself. 

1.  Montgomery,  1829.     Died.     Guthrie  and  Broca. 

2.  Colson   (de  Noyon),  1840.     Recovered.      Bull,  de  VAcad.   de  Med.      September  1841. 

Robert,  Sur  les  Anevr.  sus-claviculaires. 

b.  For  aneurism  of  the  aorta. 

1.  Tillanus.     Lived  five  months.     Velpeau,  Med.  oper. 

2.  Rigen,  1829.     Lived  three  months.     Died  of  hernia.     Velpeau,  ibid. 

3.  O'Shaughnessy.    Died  seven  days  afterwards.    Galvano-puncture  also.    Dub.  Med.  Press, 

October  5,  1842. 

4.  Knowles,  1867.     Died  of  apoplexy.     Lancet,  June  13,  1868. 

5.  Heath,  1872.     Great  improvement.     Survived  four  and  a  half  years.      Clin.  Soc.  Trans. 

vols.  v.  p.  113;  x.  p.  96. 

6.  Pirogoff,  date  uncertain.     Improved.     Kriegschirurgie,  1864,  p.  458. 

7.  Do.  do.  Fatal  third  week.     Ibid. 

8.  Holmes,  1875.     Great  improvement.     Alive  and  tolerably  well  when  last  seen  in  1880, 

though  the  aneurism  was  not  cured.      Clin.  Soc.  Trans,  vol.  ix.  p.  114. 

9.  Barwell,  1877.     Much  improvement.     Death  four  months  afterwards  from  disease  of  liver 

and  kidneys.     Barwell,  On  Aneurism,  p.  104. 
10.  Pick,  1878.     No  improvement.     Alive  when  last,  heard  of.     St.  George's  Hospital  Reports, 
vol.  ix.  p.  334. 

1  This  operation  was  performed  about  the  year  1859,  and  was  communicated  verbally  to 
me  by  the  operator. 
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III.  Simultaneous  Double  Distal  Ligature  op  Carotid  and  third  part  of 

Subclavian. 

a.  For  aneurism  of  the  innominate — as  diagnosed} 

1.  Rossi,  1843.     Carotid  and  first  (?)  part  of  subclavian.     Dub.   Gaz.  Med.  1844,  p.  58. 

Broca,  On  Aneurism.  There  is  some  doubt  as  to  the  portion  of  the  artery  tied.  In 
the  Gaz.  Med.  the  words  used  are  '  en  dehors  du  muscle  scalene/  but  this  is  I  think 
a  clerical  error. 

2.  Cuvellier,  1859.     Died.     Demme,  Spec.  Chir.  d.  Schusswundun,  p.  210.     The  aneurism 

was  rather  subclavian  than  innominate. 

3.  Durham,  1871.     Died  six  days,  from  shock  of  operation.      Lancet,  July  20,  1872,  p.  67. 

4.  MacCarthy,   1872.      Died  fifteen  days,  from   haemorrhage.      Maunder,  Surgery  of  the 

Arteries,  p.  22. 

5.  Eliot,  1876.     Died  twenty-six  days.     Haemorrhage  from  the  sac.     Am.  Journ.  Med.  Set. 

1877,  p.  374. 

6.  Weir,  1876.     Died  fifteen  days.     Rupture  of  sac.     Wyeth,  loc.  nit.  case  xiii. 

7.  Eusor,  1874.     Died  sixty-five  days.     Rupture  of  sac.     Lancet,  Feb.  6,  July  31,  1875. 

8.  K.  King,  1876.     Died  one  hundred  and  eleven  days.     Rupture  of  sac.     Lancet,  vol.  i. 

1878,  p.  823. 

9.  Holmes,  1871.     Died  two  months.     No  improvement  from  operation.     Galvano  puncture, 

followed  by  diffuse  inflammation  of  sac  and  parts  around.  St.  George's  Hospital 
Reports,  vol.  vi.  p.  233. 

10.  Lane,  1871.     Died  seven  weeks.     Rupture  of  sac.     Lancet,  vol.  1872,  p.  45. 

11.  Hodges,  1868.     Died  twelve  days.     Exhaustion.     Boston  Med.  and  Surg.  Journ.  Aug.  6, 

1868. 

12.  Ransohoff,  1879.     Died  seven  days.     Asphyxia.     Am.  Journ.  Med.  Sci.  Oct.  1880. 

13.  Pollock,   1880.      Died  ten  dajrs.     Growth  of  aneurism.     Brit.  Med.  Journ.  March  26, 

1881. 

14.  Barwell,  1877.     Died  from  anaesthetic.     Med.-Chir.  Trans,  vol.  lxii.  p.  218. 

15.  Little,  of  New  York,  1877.     Practical  cure,  i.e.  the  aneurism  was  consolidated,  all  but  the 

channel  for  the  subclavian,  and  the  symptoms  were  relieved.  Died  three  and  a  half 
years  afterwards  of  pleurisy.     Wyeth,  loc.  cit.  case  viii. 

16.  Stimson,  1880.     Recovery  with  marked  improvement.     Remained  well  more  than  a  year 

after  operation.  Am.  Journ.  Med.  Sci.  July  1880.  Stimson,  Holiness  Syst.  of 
Surgery,  American  edition,  by  Packard,  vol.  ii.  p.  421. 

17.  Barwell,  1877.     Cure  claimed.     Died  of  bronchitis  three  months  afterwards.     Med.-Chir. 

Trans,  vol.  lxi.  p.  13.     Barwell,  On  Aneurism. 

18.  Barwell,  1877.     Cure  claimed.     Died  of  bronchitis  two  years  afterwards.     Med.-Chir. 

Trans,  vol.  lxii.  p.  218.     Barwell,  On  Aneurism,  p.  111. 

19.  Barwell,  1878.     Cure  claimed.     Lbid,  p.  224. 

20.  H.  W.  Langley  Browne,  1881.     Improvement  when  reported.     Brit.  Med.  Journ.  1881, 

.    vol.  ii.  p'.  780. 

b.  Double  distal  ligature,  Sfc.  for  pure  aortic  aneurism. 

1.  Hobart,   1839.      Carotid   and   first  (?)  part  of  subclavian.      Died  sixteenth  day  from 

haemorrhage  from  the  carotid  wound,  the  subclavian  ligature  having  come  away. 
The  preparation  does  not  show  anatomically  the  part  of  the  subclavian  artery  which 
was  tied.     Lancet,  July  13,  1872,  p.  38. 

2.  Heath,  1865.     Survived  four  and  a  half  years.     Lancet,  Jan.  5,  1867.     Referred  to  in 

the  text. 

3.  Maunder,  1867.     Died.     Path.  Soc.  Trans,  vol.  xix.  p.  93. 

4.  Sands,  1868.     Died  thirteen  months,  from  growth  of  tumour,  Am.  Journ.  Med.  Sci. 

April  1869,  p.  568.     Wyeth,  ibid.  Jan.  1881,  case  ii. 

5.  Fleet  Spier,  1874.     Died  thirty-four  days,  from  rupture  of  sac.     Wyeth,  loc.  cit.  case  vi. 

6.  Barwell,  1879.     Temporary  recovery  with  improvement.     Med.-Chir.    Trans,  vol.  lxii. 

p.  393.     Died  fifteen  months.     Barwell,  On  Aneurism. 

7.  Wyeth,  1880.     Recovery  with  improvement.     Wyeth,  loc.  cit.  case  i. 

IV.  Consecutive  Double  Distal  Ligature. 

1.  Fearn.     Carotid,  August  30,1836;  subclavian,  third  part,  August  2r  1838.     Died  four 

months  after  the  last  operation.     Lancet,  1837,  8,  9. 

2.  Wickham.     Carotid,   September    25,  1859;    subclavian,  third   part,   December  3,   1839. 

Died.     Lancet,  1839;  Med.-Chir.  Trans.  1840. 

3.  Malgaigne.     Carotid,  March,  1845  ;  axillary,  first  part,  October  17,1845.     Died.     Bull. 

de  la  Soc.  Anat.  1848,  vol.  xxiii.  p.  291. 


1  In  many  of  these  cases,  it  must  be  recollected,  the  aorta  was  involved. 
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4.  A.  B.  Mott.     Carotid  tied  in  1875 ;  subclavian  in  1876.     Practical  cure.     Death  from 

phthisis  in  1879.  Wyeth,  loc.  cit.  case  xxv.  {Mem. — The  reality  of  the  existence  of 
any  aneurism  at  all  in  this  case  is  uncertain,  as  shown  by  the  report  of  the  dissection 
by  Dr.  Stimson  in  Am.  Journ.  Med.  Sci.  April  1881.) 

5.  Bickersteth.     Carotid  tied  May   1864;  subclavian,  June  1864.      Forty-nine  days  later 

temporary  improvement.     Death  in  three  months  from  progress  of  disease. 

6.  Adams    and   Treves,   1880.     Carotid   tied   June  30;  subclavian  July  21.     Innominate 

aneurism  practically  cured.  Death  from  rupture  of  an  aneurism  of  the  aorta  108  days 
afterwards.     Med.- Chi?:  Proc.  vol.  ix.  p.  25. 

The  above  tables  will  show  how  actively  the  process  of  testing  the  distal  ligature 
in  aneurism  at  the  root  of  the  neck  and  in  the  thorax  has  gone  on  of  late  years,  and 
I  think  that  the  success  obtained  has  been  such  as  at  any  rate  to  justify  the  proceed- 
ing. But  we  must  allow  that  as  yet  it  is  very  difficult  indeed  to  specify  the  precise 
cases  in  which  the  operation  should  be  recommended,  the  precise  artery  or  arteries 
which  should  be  tied  or  the  rationale  of  the  process  by  which  the  cure  or  im- 
provement is  to  be  brought  about.  This  however  is  perhaps  no  more  than  might 
be  expected  in  a  method  still  comparatively  novel,  and  which  is  undertaken  for  the 
treatment  of  a  disease  so  exceedingly  formidable,  and  so  difficult  of  precise  diagnosis. 
One  thing  I  think  has  been  fully  proved,  viz.,  that  the  distinction  which  was  so 
much  insisted  on,  between  aortic  and  innominate  aneurism,  is  of  less  importance  in 
regard  to  the  distal  operation  than  used  to  be  taught,  and  that  a  case  of  innominate 
aneurism  which  otherwise  seems  appropriate  for  operation  need  not  be  rejected 
because  it  is  suspected  or  known  that  the  aorta  is  also  involved.  It  has  also  been 
satisfactorily  proved  that  aneurisms  purely  aortic  have  been  much  benefited  by  distal 
operations.  It  remains  to  inquire  what  cases  should  be  selected,  and  what  arteries 
should  be  tied  in  each  case. 

To  my  mind  the  clearest  evidence  of  benefit  has  been  in  the  case  of  ligature  of 
the  left  carotid  in  the  treatment  of  aneurism  affecting  the  transverse  portion  of  the 
arch.  This  opei-ation,  originally  suggested  by  Dr.  Cockle  '  as  a  deliberate  surgical 
proceeding,  was  performed  by  Tillanus  and  Tiigen  on  mistaken  principles,  but  with 
considerable  benefit — as  will  be  seen  by  the  histories  of  Cases  II.  b.  1,  2,  in  the  table. 
Since  the  appearance  of  Dr.  Cockle's  pamphlet  the  operation  has  been  practised  by 
Mr.  Heath,  Mr.  Barwell,  and  myself  with  great  benefit ;  particularly  in  my  patient, 
who  is,  I  believe,  now  alive  and  enjoying  moderate  health,  seven  years  after  the  opera- 
tion. In  other  cases,  as  in  Cases  II.  b.  3,  4,  10,  the  operation  has  failed  to  produce  any 
improvement,  but  the  above  measure  of  success  is  amply  sufficient  to  induce  surgeons 
to  repeat  the  proceeding  in  appropriate  cases. 

The  ligature  of  the  right  carotid  alone  in  innominate  or  mixed  innominate  and 
aortic  aneurism  is  certainly  not  regarded  with  so  much  faA7our  by  most  surgeons. 
Yet  I  venture  to  think  that  the  evidence  in  favour  of  the  success  of  the  consecutive 
ligature  in  innominate  and  mixed  aneurism  is  even  stronger  than  that  of  the 
simultaneous  ligature,  and  in  all  these  cases  the  treatment  has  commenced  with  the 
ligature  of  the  carotid.  Now  the  ligature  of  the  right  carotid  alone  counts  at  any  rate 
one  complete  success,  viz.  Evans's  case  (Table  I.  b.  1)  in  which  the  man  was  restored 
to  complete  health,  and  lived  to  an  age  beyond  the  ordinary  term  of  existence,  an 
active  and  indeed  an  imprudent  life.  In  Morrison's  case  also  (ibid.  No.  5)  the  disease 
was  cured  ;  while  in  Wright's  (No.  13)  the  aneurism  seems  to  have  been  practically 
cured,  though  the  patient  died  twelve  weeks  after  the  operation  from  abscesses  in  the 
brain.2 

I  am  therefore,  as  far  as  present  evidence  goes,  in  favour  of  commencing  the 
treatment  of  a  case  of  presumed  innominate  aneurisin,  selected  as  one  appropriate 
for  distal  ligature,  by  the  operation  on  the  right  carotid,  to  be  followed  if  necessary 
by  that  on  the  subclavian. 

As  to  the  results  of  the  double  distal  ligature  the  tables  speak  for  themselves. 
I  cannot  say  that  they  comprise  all  the  cases  which  have  occurred  up  to  the  present 

1  Dr.  Cockle's  original  paper  is  in  the  Lancet,  March  27,  1869. 

2  See  these  cases  more  fully  discussed  in  my  lectures  at  the  College  of  Surgeons  (Lancet, 
July  20  and  27,  1872). 
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time,  but  they  include  all  that  Dr.  Wyeth  tabulated  in  his  article  in  the  'Am.  Journ. 
Med.  Sci.,'  Jan.  1881,  with  a  few  added,  which  have  fallen  under  my  own  notice  since 
that  publication.  It  will  be  noticed  that  while  the  number  of  cases  of  consecutive 
is  much  less  than  that  of  the  simultaneous  double  ligature,  the  proportion  of  success 
is  much  greater.  I  would  not  urge  this  as  in  any  way  conclusive,  since  the  amount 
of  our  experience  is  as  yet  insufficient  for  any  confident  conclusion  ,  but  it  is  I  think 
a  strong  argument  for  following  a  course  which  has  already  produced  such  good 
results,  at  least  in  cases  of  innominate  aneurism.  Nor  do  I  see  why  an  experimental 
trial  of  the  ligature  of  the  right  carotid  by  itself  should  not  be  made  in  cases  of 
aortic  aneurism.  If  ligature  of  the  left -carotid  has  been  beneficial  (as  undoubtedly 
it  has)  in  some  cases  of  aortic  aneurism,  why  should  there  not  also  be  cases  in  which 
ligature  of  the  right  carotid  would  be  of  service,  and  why  should  it  be  necessary  to 
tie  the  subclavian  also  1 

This  question  leads  up  to  the  great  difficulty  in  this  discussion,  viz.  How  does 
the  distal  operation  produce  the  consolidation  of  an  aneurism ;  and  what  are  the 
cases  of  innominate^  and  of  aortic  aneurism  which  are  likely  to  be  benefited  by  it  1 
1  do  not  find  much  of  definite  theory  on  the  former  point  in  the  writings  of  those 
who  have  most  occupied  themselves  with  this  operation,  viz.  Dr.  Cockle,  Mr. 
Barwell  and  Mr.  Heath.  Speaking  generally,  I  think  I  may  say  that  they 
adopt  the  teaching  of  Wardrop,  viz.  that  the  distal  ligature  reduces  the  circula- 
tion through  the  aneurism,  and  thus  produces  consolidation.  I  have  elsewhere, 
however,  tried  to  support  the  other  view,  viz.  that  it  acts  by  producing  coagula- 
tion of  blood  in  the  tied  artery,  and  that  such  coagulation  extends  gradually  into 
the  portion  of  the  sac  from  which  the  tied  artery  originates,  just  as  the  impaction 
of  clot  in  the  carotid  artery  sometimes  leads  to  the  practical  cure  of  an  innominate 
aneurism.  This  explanation,  however  (though  I  have  no  doubt  of  its  occasional 
truth  —  i.e.  I  have  no  doubt  that  in  some  cases  cure  is  thus  produced)  only 
applies  to  the  ligature  of  the  carotid  artery,  since  the  ligature  of  the  third  part 
of  the  subclavian  still  leaves  the  first  part  open  as  it  quits  the  sac.1  And  I 
cannot  deny  that  in  some  cases  there  is  distinct  evidence  of  benefit  from  the  sub- 
clavian ligature.  Probably  both  explanations  are  true  to  a  certain  extent.  The 
ligature  of  the  carotid  has  the  most  direct  effect  on  the  tumour,  for  if  the  whole 
artery  gets  blocked  up  with  clot  (as  it  often  does),  that  clot  will  spread  down 
into  the  tumour  ;  and  if  the  whole  artery  is  not  blocked  up,  yet  no  further  circula- 
tion will  go  on  through  it,  between  the  ligature  and  the  aneurism ;  so  that  the  part 
of  the  sac  through  which  the  blood  passed  into  the  carotid  will  probably  become 
obliterated.  The  action  of  the  subclavian  ligature  is  not  so  easy  to  explain.  Mr. 
Barwell's  case  might  be  used  to  show  that  the  same  thing  is  possible  here  also ;  but 
in  ordinary  cases,  where  the  first  part  of  the  subclavian  remains  open,  it  may  still  be 
true  that  during  the  period  of  enlargement  of  the  collateral  vessels,  the  circulation  is 
much  diminished,  and  that  the  blood  has  time  to  coagulate  during  this  interval ;  and 
this  coincides  with  the  fact  that  sometimes  after  distal  ligature  the  tumour  is  observed 
at  once  to  collapse  to  some  extent  and  to  lose  some  of  its  pulsation. 

The  applicability  of  the  distal  operation  seems  to  me  to  depend  on  the  observed 
growth  of  the  tumour  in  such  a  direction  as  may  appear  to  correspond  with  the 
circulation  in  the  arteries  which  it  is  proposed  to  tie.  Thus,  in  the  case  of 
aneurism  of  the  arch  of  the  aorta  in  which  I  tied  the  left  carotid  artery  (II.  b.  8) 
it  was  the  evident  extension  of  the  tumour  up  the  neck  and  towards  the  trachea, 
which  made  me  think  that  the  ligature  would  prove  beneficial,  and  the  result  even 
surpassed  my  expectations.      So  if,  in  an  innominate  or  mixed  aneurism,  the  tumour 

1  It  is  true  that  in  one  of  Mr.  Barwell's  cases  he  affirms  that  on  post-mortem  examination 
the  whole  subclavian  artery  was  found  obliterated.  But  this  must  either  have  been  an  error 
(the  examination  being  hastily  conducted,  and  the  subclavian  artery  accidentally  cut  across), 
or  an  exceptional  circumstance  due  to  some  accidental  disturbance  of  the  clot  in  the  aneurism. 
Few  surgeons  would  doubt  that  under  ordinary  circumstances  the  collateral  circulation  after 
ligature  of  the  third  part  of  the  subclavian  is  carried  on  through  the  branches  of  the  first 
part,  and  that  this  part  of  the  artery  therefore  remains  patent. 
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were  making  rapid  advances  under  the  sterno-mastoid  muscle,  I  should  think  the 
ligature  of  the  subclavian  artery  justifiable,  though,  as  I  have  said  above,  I  do  not 
regard  this  operation  with  as  much  confidence  as  the  ligature  of  the  carotid.  The 
presence  and  localisation  of  venous  obstruction  is  also  an  important  sign,  though  not 
a  very  easy  one  to  estimate,  for  the  relations  of  the  left  innominate  vein  to  the  aorta 
and  its  great  branches  are  so  extended  that  a  tumour  which  may  lie  chiefly  on  the 
right  side  of  the  middle  line  may  easily  produce  congestion  of  the  left  side.  The 
symptoms  of  pressure  on  the  nerves  of  either  side,  as  shown  by  irregularity  of 
the  pupil,  or  by  paralysis  of  the  vocal  cord,  are  of  great  importance,  and  so  are  the 
symptoms  showing  pressure  on  one  or  other  bronchus. 

I  fear  we  cannot  at  present  be  more  definite  than  this  ;  but  I  would  direct  the 
reader's  attention  to  Mr.  Barwell's  treatise  on  '  Aneurism,'  in  which  he  attempts  to 
render  the  diagnostic  indications  more  precise. 

Old  operation  for  carotid  aneurism. — The  treatment  of  aneurism  at  the  root  of 
the  neck,  at  least  when  it  follows  a  wound,  was  successfully  carried  out  by  Mr. 
Syme  on  the  old  method,  by  laying  open  the  tumour  and  searching  for  both  ends  of 
the  vessel.  An  abridged  account  of  this  daring  operation  is  appended  ;  the  reader, 
however,  can  have  no  idea  of  the  risks  and  difficulties  of  such  a  proceeding  without 
perusing  the  fuller  account  in  the  original,  and  even  then  his  idea  will  be  but  a  faint 
and  imperfect  one. 

The  operation  performed  by  Mr.  Sytne  may  be  thus  summarily  described.1  The  patient 
had  been  stabbed  in  the  root  of  the  neck  about  two  months  before,  and  an  aneurism  had 
formed,  connected  with  the  lower  part  of  the  left  common  carotid.  This  had  been  advancing 
rapidly,  under  compression  applied  to  the  tumour,  so  that  it  was  necessary  to  do  something. 
Mr.  Syme  made  a  small  opening  into  the  pulsating  tumour  with  a  bistoury,  and  then  passed 
in  his  finger  so  as  to  plug  the  puncture,  and  felt  about  till  he  got  upon  the  spot  where  pressure 
controlled  the  pulsation,  and  where,  therefore,  the  opening  lay.  Keeping  this  point  firmly 
compressed,  he  laid  the  sac  freely  open,  and  sponged  out  the  clots.  A  smooth  serous  surface 
was  exposed,  with  no  trace  of  artery  or  vein.  The  skin  and  sternal  portion  of  the  sterno-mastoid 
having  now  been  divided  by  a  transverse  incision  (pressure  being  still  kept  upon  the  opening  with 
the  finger), the  edge  of  the  slit  in  the  artery  which  lay  under  the  fingerwas  caught  with  catch- 
forceps  and  the  vessel  drawn  towards  the  trachea ;  it  was  then  carefully  scratched  with  a  knife, 
till  the  arterial  coat  was  brought  into  view  on  the  external  edge,  and  a  ligature  passed  round  it 
above  the  aperture.  The  same  proceeding  was  repeated  below  the  opening ;  and  now  the  finger 
could  be  withdrawn  without  the  tremendous  gush  of  blood  which  had  before  followed  its 
displacement. 

It  is  clear  that  such  an  operation  as  this  can  be  successfully  performed  (that  is  to 
say,  performed  without  instant  death  resulting)  only  by  a  surgeon  who  possesses  a 
large  share  of  that  fertility  of  resource  and  dexterity  in  operating  which  Mr.  Syme 
showed  in  so  great  a  degree  in  this  case.  On  the  general  question,  as  to  whether  a 
case  like  the  above  ought  to  be  treated  on  Brasdor's  plan,  or  as  Mr.  Syme  treated  it,  it 
would  be  rash  to  affect  to  give  a  positive  opinion ;  much  would  depend  upon  the 
confidence  of  the  surgeon  in  himself.  If  he  felt  able  to  carry  out  to  a  successful  con- 
clusion so  difficult  an  operation,  he  would  probable  imitate  Mr.  Syme's  practice ;  if 
not,  he  might  try  the  distal  ligature  of  the  carotid.  Should  Brasdor's  operation 
fail  to  check  the  progress  of  the  tumour,  the  old  operation  might  be  tried,  and  even 
a  faint  prospect  of  life  might  remain  to  the  patient  from  an  attempt  made  to  secure 
the  artery  after  the  aneurism  had  burst. 

The  above  operation  indicates  so  clearly  the  steps  that  should  be  taken  in  securing 
the  carotid  on  account  of  a  wound,  that  no  further  description  of  that  proceeding  is 
necessary. 

Aneurisms  in  the  Upper  Part  of  the  Neck,  The  Orbit,  and  The  Cranium. 

Aneurisms  above  the  root  of  the  neck  will  generally  be  found  to  affect  either 
the  common  carotid  just  at  its  bifurcation,  or  the  arteries  of  the  orbit  or  cranium. 
Some  cases  of  aneurism  of  the  secondary  carotids  are  also  on  record.     The  diagnosis 

'    Observations  in  Clinical  Surgery,  p.  154. 
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in  either  of  the  two  former  situations  can  generally  be  established  satisfactorily  ;  but 
few  things  are  so  difficult  as  to  distinguish  from  each  other  the  various  diseases  which 
may  cause  pressure  on  parts  of  the  brain,  or  disturbance  of  the  cerebral  functions. 

The  occurrence  of  dilatation  at  the  upper  end  of  the  common  carotid  artery  in  a 
slight  degree  is  natural ;  and  this  natural  dilatation  is  comparatively  often  so  far 
increased  that  an  aneurism  results.  It  is  an  old  observation,  that  the  carotid  is  the 
only  form  of  surgical  aneurism  which  is  equally  frequent  in  both  sexes,  if  it  be  not 
even  more  common  in  women.  The  diagnosis  of  aneurism  situated  in  any  part  of 
the  neck,  above  that  portion  of  the  carotid  which  lies  in  the  immediate  vicinity  of 
the  subclavian,  cannot  present  any  especial  difficulty  if  the  sac  is  formed  and  the 
pulsation  distinct.1  The  proximity  of  the  tumour  to  the  air-passages  and  to  the 
nerves  which  supply  the  larynx  may  cause  dyspnoea,  hoarseness,  or  even  loss  of 
speech,  nausea,  and  perhaps  impairment  of  appetite.  There  will  also  be  giddiness, 
and  trouble  in  the  head ;  and  perhaps  pain,  numbness,  or  other  nervous  phenomena 
over  the  head  and  face.2  These  symptoms  call  for  decisive  and  efficient  surgical 
treatment. 

Intra-orbital  aneurism  is  very  difficult  to  diagnose,  in  consequence  of  the  fact 
that  its  main  symptoms,  exophthalmos,  bruit  and  pulsation  may  be  simulated  by 
obstruction  to  the  venous  circulation  in  the  cavernous  simts,  and  also  to  some  extent 
by  traumatic  rupture  of  the  carotid  artery  in  the  sinus.  The  first  cases  of  pulsating 
tumour  in  the  orbit  were  described  on  the  authority  of  Travers  3  as  aneurisms  by 
anastomosis ;  but  Mr.  Busk  4  and  Mr.  Nunueley.5  I  think,  conclusively  refuted  this 
view,  and  proved  that  the  history,  symptoms,  and  results  of  treatment  of  many  of 
the  recorded  cases  agreed,  more  nearly  with  those  of  common  aneurism  than  with 
either  aneurism  by  anastomosis,  or  congenital  arterial  ngevus ;  6  nor  has  any  case 
been  dissected  up  to  the  present  time  in  which  the  symptoms  have  been  proved  to 
depend  on  aneurism  by  anastomosis. 

Twelve  cases  have  been  examined  post  mortem.7  The  affections  on  which  the 
symptoms  have  been  proved,  by  dissection,  to  depend  are  :  1.  Ordinary  circumscribed 
aneurism  in  one  case — that  of  Guthrie — very  imperfectly  described.  In  one 
(Oettingen's  case),  death  occurring  two  years  afterwards,  there  was  evidence  of  old 
inflammation  of  the  orbital  veins,  but  the  condition  of  the  intra-cranial  vessels  is  not 
described.  In  all  the  other  ten  cases  the  disease  was  situated  behind  the  orbit ; 
in  one  of  these  (Nunneley's)  there  was  aneurism  of  the  ophthalmic  artery  in  the 
cranium.  In  three  others  (Baron's,  Gendrin's,  and  Nunneley's)  there  was  aneurism 
of  the  internal  carotid  which  had  burst  into  the  cavernous  sinus.  In  one  (Wecker's 
and  Richet's  case)  the  internal  carotid  seems  to  have  been  dilated  and  athero- 
matous, though  not  aneurismal ;  but  the  case  is  badly  described  :  in  three  cases,  two 
under  the  care  of  Nelaton,  and  the  other  of  Hirschfeld,  there  was  traumatic 
lesion  of  the  carotid  artery  in  the  sinus  and  a  communication  was  thus  established 
between  the  artery  and  the  venous  channel.  In  the  other  two  cases  (Bowman's 
traumatic,  and  Aubry's  idiopathic)  there  was  no  arterial  lesion  whatever,  but  the 
sinuses  were  obstructed.8 

1  In  a  case  where  the  carotid  artery  gave  way  through  a  small  atheromatous  ulcer,  and  the 
Wood  was  not  at  first  confined  in  any  sac,  there  was  for  some  time  much  difficulty  in  establish- 
ing the  diagnosis.  The  preparation  and  history  are  in  St.  George's  Hosp.  Museum,  Ser.  vi. 
No.  112. 

2  See  the  account  of  Sir  A.  Cooper's  case,  Guys  Hospital  Reports,  vol.  i.  p.  53. 

3  Med.-Chir.  Trans,  vol.  ii.  p.  1.  4  Ibid.  vol.  xxii.  p.  123. 

5  Ibid.  vols.  xlii.  xlviii. 

6  I  followed  Mr.  Rivington  in  making  a  distinction  Between  these  two  affections  in  their 
origin,  though  in  their  anatomy  they  are  identical.  Mr.  Haynes  Walton's  case  {Surg.  Dis.  of 
Eye,  2nd.  ed.  1861,  p.  230)  appears  to  have  been  one  of  congenital  arterial  nsevus,  hut  this 
could  not  be  proved  anatomically,  as  ligature  of  the  carotid  was  perfectly  successful. 

7  The  cases  will  he  founded  abstracted  and  referred  to  in  the  Appendix  to  Mr.  Rivington's 
paper,  Med.-Chir.  Trans,  vol.  lviii.  pp.  256  et  sqq. 

8  It  seems  strange  that  an  affection  characterised  by  so  many  of  the  symptoms  of  aneurism 
— viz.  loud  bruit,  vascular  tumour,  and  arterial  pulsation — should  yet  in  some  ca^es  be  perfectly 
independent  of  any  arterial  disease  whatever.      Yet  the  dissections  of  Mr.  Bowman's  and 
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The  above  short  reference  to  the  results  of  all  the  post-mortem  examinations 
which  have  been  made  in  cases  of  so-called  '  orbital  aneurism,'  form,  I  think,  a 
useful  introduction  to  the  study  of  this  difficult  subject,  for  they  show  plainly  enough 
that  somewhat  similar  symptoms  are  produced  by  affections  which  are  very  different 
indeed  in  their  pathological  nature  ;  and  that  of  those  which  are  aneurismal,  only  a 
few  deserve  the  name  of  orbital  or  intra-orbital,  the  majority  of  the  aneurisms  being 
in  the  sinus.  Besides  which,  it  has  been  proved  that  aneurism  may  exist  in  the 
sinus  without  any  pulsating  tumour  in  the  orbit.1  The  subject,  therefore,  is  one  of 
great  complexity,  and  neither  its  diagnosis  nor  treatment  can  yet  be  said  to  be 
settled.  I  can  only  here  attempt  a  brief  sketch  of  what  is  known  to  surgeons  on  the 
subject  at  present. 

Pulsating  exophthalmos,  or  vascular  protrusion  of  the  eyeball,  is  accompanied  by 
the  sensation  of  a  soft  pulsating  and  usually  easily  reducible  tumour  generally  lving 
above  the  globe  of  the  eye  at  the  inner  angle  of  the  orbit,  considerable  congestion  of 
the  conjunctiva,  forming  what  is  called  by  Mr.  Rivington  'a  chemosed  pad,' con- 
cealing the  lower  lid,  the  pulsation  communicated  to  the  protruding  eyeball,  more  or 
less  loss  of  vision  and  paralysis  of  ocular  muscles  in  different  cases,  and  bruit  audible 
on  auscultation  and  to  the  patient  himself. 

In  estimating  the  probable  cause  of  these  symptoms,  it  is  important  in  the  first 
place  to  separate  traumatic  from  idiopathic  cases.  Mr.  Rivington  has  shown  that  in 
traumatic  cases  the  symptoms  probably  always  depend  on  fracture  of  the  base  of  the 
skull,  producing  laceration  either  of  the  venous  sinus,  with  subsequent  obstruction,  or 
of  the  internal  carotid  artery  in  the  sinus  with  subsequent  ai'terio-venous  communi- 
cation (aneurismal  varix)  between  the  artery  and  the  venous  channel  with  its  radicles 
in  the  orbit.  Such  were  Nelaton's  and  Hirschfeld's  cases,  and  they  appear  to  be 
marked  by  the  peculiar  bruit,  which  is  described  as  'a  piping  whining  sound,  bruit  de 
piaulement,  heard  at  intervals,  in  addition  to  a  continuous  murmur  and  intermittent 
whiz '  (Rivington).  In  such  cases  the  diagnosis  of  arterio- venous  communication  in 
the  cavernous  sinus  may  very  reasonably  be  made.  The  symptoms  do  not  always 
come  on  at  once  after  the  injury,  some  accidental  circumstance  having  probably  at 
first  obstructed  the  opening.  In  traumatic  cases,  where  this  peculiar  bruit  is  not 
heard,  but  only  the  ordinary  continuous  rushing  sound  with  intermittent  bruit 
(likened  by  Mr.  Hulke  in  his  account  of  Bowman's  case  to  the  noise  of  a  steam-engine), 
it  must  remain  doubtful  whether  the  symptoms  do  not  depend  entirely  on  obstruction 
to  the  venous  channel,  as  in  that  case  they  were  proved  by  post-mortem  examination 
to  have  done. 

In  idiopathic  cases  the  diagnosis  is  much  more  difficult.  A  careful  examination  of 
the  pulsating  swelling  is  necessary,  but  it  does  not  commonly  lead  to  any  distinct 
conclusion,  as  the  tumour  usually  consists  obviously  of  dilated  veins,  and  it  is  bardly 
possible  to  form  an  opinion  whether  they  themselves  pulsate  or  derive  pulsation  from 
an  aneurism  lying  against  them  and  obstructing  their  circulation.  In  some  cases, 
however,  it  may  be  possible  to  feel  a  hard  defined  pulsating  sac.  and  then  if  the 
character  of  the  bruit  is  clearly  that  of  arterial  aneurism,  the  diagnosis  will  be  clear. 
If,  on  the  other  hand,  the  tumour  is  only  venous  and  the  bruit  is  clearly  arterio- 
venous (and  especially  of  the  peculiar  nature  above  described),  the  probability  is  that 

other  cases  have  put  the  matter  beyond  all  doubt.  The  peculiar  relations  of  the  internal 
carotid  artery  to  the  great  venous  channel  into  which  most  of  the  orbital  veins  run  is  no 
doubt  the  cause  of  this  strange  peculiarity,  though  surgeons  are  not  quite  agreed  on  the 
exact  mechanism  of  the  symptoms.  It  seems  to  me  that  when  the  cavernous  sinus  is  obstructed, 
the  veins  behind  it  become  dilated  into  large  varices,  and  these  receive  pulsation  from  the  artery, 
or  it  may  be  the  aneurism,  in  the  sinus.  The  pulsation  is  more  powerful  when  an  opening  has 
formed  between  the  artery  or  aneurism  and  the  venous  channel.  When  there  is  no  arterial 
disease,  the  bruit  must  be  attributed  to  the  narrowing  of  the  channel  of  the  artery,  produced  by 
the  pressure  of  the  coagula  in  the  sinus.  Mr.  Hulke,  in  relating  Bowman's  case,  gives  a  somewhat 
similar  explanation.  '  Each  diastole  of  the  ophthalmic  artery  must  have  been  attended  by  a 
general  momentary  increase  of  the  whole  quantity  of  blood  in  the  orbit,  because  its  exit  through 
the  ophthalmic  vein  was  cutoff,  and  the  resisting  bony  walls  of  the  orbit  could  permit  a  disten- 
sion in  front  only.' 

1  See  cases  by  Giraudet,  Hutchinson,  myself  and  others,  quoted  by  Rivington,  op.  cit.  p.  218. 
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a  small  aneurism  of  the  internal  carotid  artery  has  given  way  into  the  venous 
channel  of  the  cavernous  sinus  and  has  produced  varicose  enlargement  of  its  branches 
in  the  orbit.  Besides  these  cases  there  will  be  many  in  which  the  surgeon  will 
remain  in  doubt  whether  there  is  anything  more  than  thrombosis  of  the  sinus  and 
its  branches.  True  ai'terio-venous  aneurism  has  never  been  found  in  idiopathic 
cases;  but  Mr.  Lansdown,  of  Bath,  successfully  operated  on  a  small  pulsating  tumour 
forming  in  the  cicatrix  of  a  wound  in  the  orbit,  which  he  judged  to  be  of  this  nature.1 
The  occurrence  of  cirsoid  aneurism  is  unproved.  Mr.  Haynes  Walton  has  recorded 
a  case 2  which  he  regards  (and  with  great  probability)  as  one  of  aneurism  by 
anastomosis  or  congenital  arterial  nsevus.  Cases  believed  to  be  of  this  nature 
require  to  be  carefully  diagnosed  from  pulsating  cancerous  tumours,  as  to  which, 
however,  the  diagnosis  is  the  same  as  in  other  regions  of  the  body. 

So  much  having  been  said  as  to  the  pathology  and  diagnosis  of  these  obscure 
cases,  it  remains  to  speak  of  their  treatment.  Now  in  the  first  place  several  cases 
both  traumatic  and  spontaneous  seem  to  have  done  very  well  without  any  treatment 
at  all,3  or  with  medical  treatment  which  we  can  hardly  look  upon  with  much  confi- 
dence, as  it  has  not  proved  efficacious  in  aneurisms  of  other  kinds.  Nor  is  this  very 
surprising  if  we  regard  them  as  cases  of  mere  thrombosis,  whether  from  injury  or 
from  some  diseased  condition  of  the  blood,  or  of  the  walls  of  the  sinus.  Such 
thrombosis  we  know  is  not  always  permanent,  and,  if  it  be,  the  gradual  enlargement 
of  anastomosing  venous  channels  may  remove  its  effects,  or  so  much  diminish  them  as 
to  leave  the  patient  in  a  tolerable  condition.  The  first  consideration  then  ought  to 
be,  in  any  case  not  plainly  aneurismal  or  not  visibly  advancing,  whether  the  patient 
would  not  do  best  to  follow  the  expectant  plan. 

But  if,  from  the  symptoms  above  detailed,  the  surgeon  has  no  doubt  of  the 
aneurismal  nature  of  the  tumour,  the  best  course  seems  to  be  to  test  the  effect  of 
digital  pressure  on  the  carotid  artery,  and  if  this  is  not  well  borne,  or  is  ineffectual, 
to  tie  the  artery,  a  measure  which  has  been  on  the  whole  very  efficacious.4 

In  cases  of  doubtful  nature,  and  where  the  symptoms  are  advancing  so  that 
expectancy  seems  unjustifiable,  I  should  try  the  effect  of  the  injection  of  the  soft 
pulsating  venous  tumour  with  some  salt  of  iron,  the  perchloride,  I  think,  being  the 
best,  though  the  lactate  has  been  successfully  used.  But  on  the  failure  of  this,  the 
carotid  should  be  tied,  as  was  done  in  Mr.  Rivington's  case. 

Those  cases  which  are  certainly  or  probably  arterio- venous  communications  in 
the  cavernous  sinus  will  in  all  probability  not  yield  to  any  measure  short  of  the 
ligature  ;  and  the  success  even  of  this  is  not  very  certain. 

In  a  few  cases  the  symptoms  have  persisted,  or  possibly  recurred,  after  ligature 
of  the  carotid. 

Aneurism  may  also  affect  either  the  internal  carotid  artery,  in  its  bony  canal  or 
in  the  cavernous  sinus,  or  one  of  the  arteries  of  the  brain.  The  symptoms  of 
aneurism  affecting  the  internal  carotid  in  the  sinus  are  mainly  of  three  kinds  :  (1)  the 
symptoms  of  aneurism;  (2)  the  symptoms  of  pressure  on  the  orbital  nerves; 
(3)  those  of  disturbance  of  the  cerebral  circulation. 

(1)  In  a  well-marked  case  the  symptoms  of  aneurism  will  come  on  rapidly,  very 
likely  after  a  blow   or  other  injury;  there  will  be,  perhaps,  a  sharp  crack  heard, 

1  Brit.  Med.  Journ.  June,  5,  12,  28,  1875.    Rivington,  op.  cit.  p.  297. 

2  Rivington,  op.  cit.  p.  261. 

3  These  are  collected  by  Rivington,  p.  243. 

4  Forty-six  cases  of  ligature  of  the  common  carotid  on  44  patients  are  given  by  Mr.  Riving- 
ton (p.  248),  18  of  which  were  idiopathic  cases,  15  recovered,  and  3  died.  The  other  26  were 
traumatic  cases,  23  recovered,  and  3  died,  in  one  case  after  galvano-puncture.  In  two  of  the 
successful  cases  both  carotids  were  tied.  Of  the  15  idiopathic  cases  which  recovered  from  the 
ligature,  12  were  cured  of  the  aneurismal  (?)  affection,  and  in  8  cases  at  least  vision  was  restored. 
In  3  it  was  known  to  have  been  lost.  Of  the  23  traumatic  cases,  14  were  completely  cured 
at  once,  and  two  others  after  ligature  of  the  other  carotid,  and  in  10  of  these  16  the  cure  was 
complete  ;  4  of  them  however,  at  least,  lost  vision.  One  other  was  subsequently  cured  by  injec- 
tion of  lactate  of  iron. 
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followed  by  a  sawing  or  rasping  noise.  This  sound  will  be  perceived  by  the 
stethoscope,  applied  to  the  head  or  neck,  more  plainly  on  the  affected  than  the  sound 
side,  and  will  cease  at  once  on  making  pressure  upon  the  common  carotid  on  the 
side  of  the  disease.  If  the  disease  is  limited  to  the  part  of  the  artery  contained  in 
the  sinus,  no  tumour  will  be  perceptible  externally.1  (2)  The  first  symptom  of 
pressure  upon  the  orbital  nerves  is  either  internal  strabismus,  from  paralysis  of  the 
sixth  nerve ;  2  or  ptosis,  with  external  squint  and  dilated  pupil,  from  pressure  on  the 
third  nerve ; 3  or  loss  of  sensation  in  the  parts  supplied  by  the  supra-orbital  nerve.4 
Sight  on  the  side  of  the  disease  is  usually  not  affected ;  sometimes,  however,  objects 
are  seen  double,  or  there  is  more  or  less  indistinctness  of  vision,  the  consequence 
probably  of  the  dilatation  of  the  pupil.  These  symptoms  of  pressure  on  the  orbital 
nerves  may  exist  singly,  or  in  various  combinations.  (3)  The  symptoms  of  cerebral 
disturbance  do  not  seem  greater  in  a  moderately  early  case  of  this  affection  than  in 
aneurism  of  the  common  carotid  :  headache,  giddiness,  inability  to  stoop,  frightful 
dreams,  &c.  There  is  no  pressure  on  the  brain,  since  the  growth  of  the  tumour  is 
opposed  by  the  dura  mater.  It  seems  possible  that  the  aneurism  might  grow  through 
this  membrane,  and  cause  softening  of  the  base  of  the  brain ;  but  I  have  not  met 
with  such  a  case. 

With  such  a  combination  of  symptoms,  then,  the  diagnosis  of  aneurism  may 
reasonably  be  made ;  and  the  case  may  justifiably,  in  the  present  state  of  our 
knowledge,  be  treated  as  such,  as  in  a  case  under  the  care  of  Mr.  Coe  of  Bristol 
and  Dr.  Swayne,5  where  the  artery  was  tied  with  complete  success,  in  a  case  diagnosed 
with  all  appearance  of  truth  as  one  of  aneurism  of  the  internal  carotid.  The 
symptoms  were  relieved,  and  the  patient,  as  I  was  informed  by  Mr.  Coe,  was  in  perfect 
health  ten  years  after  the  operation. 

The  symptoms  of  aneurism  of  one  of  the  small  arteries  at  the  base  or  in  the 
substance  of  the  brain,  are  as  yet  quite  obscure.  Physicians  and  physiologists  are 
busily  endeavouring,  by  experiment  and  the  study  of  cases,  to  decide  how,  from  the 
symptoms  of  limited  pressure  or  other  limited  lesion,  to  determine  the  precise  part 
of  the  brain  affected.  Even  if  this  great  difficulty  were  got  over,  how  are  we  to 
decide  whether  such  limited  injury  depends  on  pressure  by  an  aneurism,  or  by  a 
tumour  of  a  different  kind,  say  a  scrofulous  tubercle  1  6  The  rapidity  of  the  onset 
of  the  symptoms,  and  the  variation  in  their  severity,  occasioned  by  different  states 
of  the  circulation,  seem  the  only  peculiarities  which  point  to  aneurism,  and  they  are 
excessively  doubtful  and  delusive.  We  have,  indeed,  no  means  at  present  of 
diagnosing  cerebral  aneurism,  unless  a  bruit  could  be  found  ;  and  in  looking  over  a 
number  of  cases  I  do  not  find  any  mention  of  this  symptom  having  been  looked  for. 
In  Dr.  Ogle's  case,  however,  the  patient  was  herself  conscious  of  '  a  sawing  noise '  in 
the  head.  It  seems,  therefore,  that  in  similar  cases  the  head  should  be  carefully 
auscultated,  though  it  is  very  likely  that  the  small  size  of  the  aneurism  and  of  the 
vessel  on  which  it  is  seated,  and  the  mass  of  soft,  ill-conducting  parts  that  lie  over  it, 
would  prevent  bruit  from  being  heard. 

Treatment  of  carotid  aneurisms. — Aneurisms  situated  in  the  carotid  triangle  of 
the  neck  must  be  treated  on  ordinary  principles,  digital  pressure  on  the  trunk  of  the 
vessel  being  used  in  cases  where  the  symptoms  are  not  very  urgent,  combined,  per- 
haps, with  moderate  pressure  over  the  tumour  (vide  p.  67) ;  in  severer  cases,  or  on 
the  failure  of  these  measures,  the  common  carotid  artery  must  be  tied. 

The  ligature  of  the  common  carotid  in  an  ordinary  case  of  aneurism,  where  the 

1  It  would  seem  from  Mr.  Nunneley's  cases  that  in  some  of  these  aneurisms  in  the  sinus, 
or  even  more  internal,  there  may  be  pulsation  and  fulness  in  the  orbit.  I  have  seen  such 
aneurisms,  however,  unaccompanied  by  any  orbital  symptoms. 

2  Assoc.  Journal,  1855,  p.  1067.  3  Path.  Soc.  Trans,  vol.  xii.  p.  61. 
4  Id.  ibid.  5  Assoc.  Journal,  1855,  p.  1067. 

6  See,  in  Med.-Chir.  Trans,  vol.  xlii.  p.  403,  a  paper  by  Dr.  Ogle,  in  which  he  carefully 
endeavours  to  point  out  how,  from  the  symptoms  presented  in  the  case  there  related,  he  might 
have  diagnosed  lesion  limited  to  the  pons  Varolii.  Even  had  he  done  so,  however,  he  would 
have  referred  the  lesion  to  pressure  by  a  scrofulous  tumour,  while  it  was  in  reality  an  aneurism 
of  the  anterior  cerebellar  artery. 
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patient  is  not  very  stout,  the  aneurism  not  situated  near  the  root  of  the  neck,  hut 
towards  the  angle  of  the  jaw,1  and  the  parts  healthy,  is  generally  an  easy  operation. 
The  artery  can  be  felt,  in  any  person  not  extremely  stout,  pulsating  on  the  anterior 
edge  of  the  sterno-mastoid  muscle,  at  the  level  of  the  cricoid  cartilage,  where  it  first 
becomes  superficial,  after  having  been  crossed  by  the  omohyoid  muscle — the  apex  of 
the  carotid  triangle.  This  is  accordingly  the  place  of  selection  for  the  ligature.  The 
operation  is  thus  performed  :  If  the  stenio-mastoid  muscle  is  perceptible,  an  incision 
about  two  and  a  half  inches  in  length  (in  a  moderately  stout  adult)  is  to  be  made 
along  its  anterior  edge,  the  centre  corresponding  to  the  level  of  the  cricoid  cartilage ; 
and  after  the  cervical  fascia  has  been  divided,  which  may  be  done  freely,  as  no  im- 
portant parts  are  endangered,  the  edge  of  the  sterno-mastoid  ought  to  be  exposed. 
This  having  been  drawn  a  little  outwards,  the  finger  should  be  passed  into  the 
wound,  to  feel  for  the  trachea,  when  the  artery  will  be  felt  lying  between  the  muscle 
and  the  air-tube.  If  the  tendon  of  the  omohyoid  comes  into  view,  it  should  be 
drawn  upwards  or  downwards  as  seems  most  convenient.  The  latter  would  be  the 
usual  course.  The  operator  must  now  carefully  separate  the  cellular  tissue  from  the 
sheath  which  covers  the  artery,  and  endeavour  to  raise  the  descending  branch  of  the 
ninth  nerve,  which  generally  lies  upon  the  sheath.  This  nerve,  when  exposed,  is  to 
be  held  aside  with  a  blunt  hook,  while  a  small  opening  is  made  in  the  sheath  of  the 
artery ;  and  the  vessel  having  been  cleaned  by  the  usual  manipulations,  the  ligature 
is  to  be  passed  around  it  from  without  inwards,  great  care  being  taken  to  keep  the 
point  of  the  aneurism-needle  quite  close  to  the  artery,  so  as  to  avoid  wounding  or 
tying  the  pneumogastric  nerve.  The  operator  must  remember  that  the  descendens 
noni  nerve  sometimes  lies  within,  instead  of  upon,  the  sheath  of  the  vessels ;  so  that, 
when  it  has  not  been  met  with  after  a  sufficient  search,  the  artery  may  be  tied  with- 
out seeing  it ;  but  in  this  case  even  more  than  common  care  should  be  bestowed  in 
examining  the  vessel  as  it  lies  upon  the  aneurism-needle,  in  order  to  make  sure  that 
this  nerve  has  not  been  included.  In  the  course  of  the  dissection  some  bleeding  may 
occur  from  the  sterno-mastoid  artery,  which  is  usually  the  descending  branch  of  the 
superior  thyroid,  and  may  prove  annoying  to  the  operator  unless  the  vessel  be  tied. 

When  the  aneurism  is  situated  lower  in  the  neck,  the  operation  becomes  more 
difficult,  since  it  is  necessary  to  cut  through  a  considerable  mass  of  muscle.  The 
artery  is  here  situated  under  cover  of  the  sterno-mastoid  with  the  sterno-hyoid  and 
sterno-thyroid  muscles.  An  incision  must  be  made  along  the  course  of  the  artery, 
viz.  the  line  joining  the  sterno-clavicular  articulation  with  the  point  midway 
between  the  angle  of  the  jaw  and  the  mastoid  process,  and  this  incision  may  be 
joined  by  another  running  outwards.  The  inner,  or  sternal,  portion  of  the  sterno- 
mastoid  is  to  be  cut  across,  and  this  being  drawn  outwards,  with  a  broad  retractor, 
it  will  be  generally  possible  to  draw  the  two  other  muscles  inwards,  otherwise  they 
must  be  divided.  The  sheath  of  the  vessels  will  now  be  exposed  ;  but  there  will  in 
all  probability  be  several  large  veins  lying  over  it,  which  descend  from  the  thyroid 
body,  and  on  the  left  side  of  the  neck  the  internal  jugular  itself  inclines  considerably 
to  the  front  of  the  artery  towards  the  thorax.  The  wound  is  also  very  deep,  and 
the  vessel  is  probably  rendered  relatively  deeper  by  the  projection  of  the  tumour. 
Still,  by  keeping  the  course  of  the  vessel  steadily  in  view,  and  by  feeling  for  the 
trachea  internally  and  the  transverse  processes  of  the  vertebra?  behind,  the  artery 
must  be  reached.  Great  care,  however,  is  necessary  in  opening  the  sheath  and 
cleaning  the  artery,  since  the  vessel  itself  can  hardly  be  brought  fairly  in  view.  The 
proximity  of  the  stream  of  blood  in  the  innominate  artery  on  the  right  side  is  a 
great,  but  not  a  fatal,  objection  to  this  operation.     Porter  2   tied   the  right  carotid 

1  This  observation  of  course  applies  still  more  forcibly  to  the  cases  in  which  the  disease 
is  situated  in  the  orbit,  and  therefore  quite  away  from  the  parts  operated  on  ;  but  in  a  case 
where  Brasdor's  method  was  applied  for  a  tumour  at  the  root  of  the  neck,  and  in  a  case  of 
Hunterian  ligature,  Avhere  the  tumour  was  lower  down  than  usual,  I  remember  seeing  con- 
siderable difficulty  experienced  by  the  operators  from  the  circumstance  that  the  artery  had 
heen  displaced  backwards  by  the  pressure  of  the  tumour.  -  Sup,  tit. 
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successfully  within  half  an  inch  of  the  bifurcation  of  the  innominate,  and  an 
American  surgeon  '  has  recently  related  a  case  in  which  he  professes  to  have  tied 
the  left  common  carotid,  within  half  an  inch  of  its  origin  from  the  aorta.  I  must 
say,  however,  that  the  account,  both  of  the  operation  and  of  the  post-mortem 
examination  which  afterwards  took  place,  are  not  very  intelligible. 

The  mortality  after  ligature  of  the  common  carotid  artery  in  former  times,  as 
calculated  from  the  tables  given  by  Norris,2  Pilz,3  and  Le  Fort,4  would  appear  to 
have  been  about  one-third,  when  the  operation  was  undertaken  for  aneurism.  But, 
as  I  have  already  said,  the  mortality  after  ligature  of  large  arteries  is  so  much 
diminished  by  the  modern  methods  of  treating  wounds,  that  it  would  only  serve  to 
mislead  the  reader  if  I  were  to  dwell  on  this  fact.  Nor  do  I  know  that  we  are  yet 
in  a  position  to  estimate  correctly  the  danger  of  the  operation  per  se.  I  can  only 
say  that  in  the  comparatively  few  cases  in  which  I  have  myself  tied  this  vessel,  and 
seen  it  tied,  I  have  never  seen  any  bad  symptoms,5  and  that  in  almost  all  the  cases 
in  which  it  has  of  late  years  been  tied  on  the  distal  side  of  a  thoracic  or  cervical 
aneurism,  the  operation  has  appeared  to  be  quite  harmless.  I  would  not,  however, 
on  that  account  represent  the  ligature  of  the  carotid  as  being  a  trifling  step  in  the 
treatment  of  any  case,  and  more  particularly  when  it  is  tied  on  the  proximal  side 
of  an  aneurismal  tumour ;  for  our  experience  hitherto  is  obviously  too  recent  to 
enable  us  to  dogmatise  on  the  subject.  All  that  I  would  say  is  that,  with  the 
modern  method  of  treating  wounds,  and  with  the  kinds  of  ligature  which  have  been 
recently  introduced,  the  surgeon  need  have  no  hesitation  in  undertaking  the  ligature 
of  this  artery  in  any  case  where  he  has  reason  to  think  that  it  is  indicated. 

The  chief  causes  of  death  after  ligature  of  any  large  artery,  excluding  those  affections 
which  depend  on  previous  disease  and  the  complications  which  follow  on  any  grave 
surgical  operation,  are  secondary  hemorrhage  and  gangrene.  The  former  is  compara- 
tively rare  after  ligature  of  the  carotid,  in  consequence  of  its  long  course  without 
branches.  Still  in  former  times  it  was  not  perhaps  so  uncommon  as  is  generally 
supposed,  since  among  the  fifty-four  fatal  cases  in  Dr.  Norris's  table,  haemorrhage  is 
noted  as  the  cause  of  death  in  fifteen  of  them,  and  it  may  have  been  present  as  a 
symptom  in  many  of  those  which  recovered. 

Gangrene  shows  itself  principally  in  the  form  of  softening  of  the  brain.  The 
external  parts  of  the  head  and  neck  are  never,  as  it  seems,  affected  with  gangrene  ;  a 
fact  which  is  readily  accounted  for  by  the  free  anastomoses  and  liberal  supply  of  the 
vessels  of  the  face  and  neck.  The  anastomoses  in  the  brain  are  indeed  even  more 
abundant ;  but  then  the  brain  appears  to  be  more  in  want  of  a  constant  and  equable 
supply,  and  to  tolerate  badly  the  withdrawal  for  even  a  shoi't  space  of  so  large  a 
quantity  of  blood  as  is  brought  to  it  by  this  great  artery.  Twelve  of  the  fifty-four 
cases  in  Dr.  Norris's  table  seem  to  have  proved  fatal  from  some  symptoms  referable 
to  the  brain,  which,  however,  are  very  variously  stated;  'convulsions,'  'apoplexy,' 
and  '  inflammation  '  of  the  brain,  being  the  more  common  headings.  It  may  be 
allowed  us  to  doubt,  in  the  absence  of  more  exact  information,  whether  this'  inflamma- 
tion '  was  not,  in  most  cases  at  any  rate,  atrophic  softening.6 

Either  the  external  or  internal  carotid  may  be  tied  for  a  wound  of  the  vessel 
itself  in  the  carotid  triangle.  The  operation  does  not  essentially  differ  from  that  on 
the  common  carotid.  An  incision  made  in  the  same  line,  but  higher  up,  will  lead 
down  directly  upon  the  internal  carotid.  But  the  circumstances  which  would  justify 
ligature  of  either  of  the  secondary  carotid  arteries,  except  for  wound,  must  be  very 
rare.  In  aneurism  affecting  the  internal  carotid  in  the  cranium,  I  have  already 
stated  the  reasons  which  would  lead  me  to  prefer  the  ligature  of  the  common 
carotid.     I  have  not  met  with  any  account  of  cases  of  true  aneurism  of  the  branches  of 

1  Porcher,  Am.  Joum.  Mod.  Sc.  Oct.  1878.      2  Contributions  to  Practical  Surgery,  p.  251. 
3  Langenbeck,  Arch.  ix.  1808,  p.  394.  4  Gaz.  Held.  1868,  Nos.  28,  30,  35. 

5  Except  in  one  where  by  mistake  a  large  vein  was  tied  as  well  as  the  internal  carotid 
artery.     Seethe  Table  on  p.  120,  I.  c.  3. 

6  See  the  observations  on  this  head  in  Dr.  Pilz's  paper,  above  referred  to. 


LIGATURE   OF   ARTERIES   OF   NECK.  13J 

the  external  carotid,  except  traumatic  aneurisms  of  the  temporal  artery,  which  are 
usually  under  the  control  of  direct  and  indirect  pressure,  otherwise  the  temporal 
artery  itself  may  be  easily  tied  either  by  the  Hunterian  or  the  old  method.  But 
cirsoid  or  anastomotic  aneurisms  of  the  branches  of  the  external  carotid  are  not  so 
uncommon,  and,  upon  the  failure  of  other  methods,  it  might  be  thought  advisable 
to  tie  the  external  carotid  artery.  If  so,  it  would  be  perhaps  better  to  secure  the 
arteries  on  both  sides  at  the  same  operation,  as  was  done  successfully  by  M.  Maison- 
neuve  in  four  cases.  In  wounds  of  arteries  derived  from  the  common  carotid,  occur- 
ring in  inaccessible  situations,  the  common  carotid  artery  itself  has  usually  been  tied, 
and  with  a  certain  measure  of  success. 

Mr.  Cripps,  however,  in  a  very  interesting  paper  in  the  61st  vol.  of  the  '  Med.-Chir. 
Trans.,'  argues  very  powerfully  in  favour  of  the  ligature  of  the  external,  instead  of 
the  common,  carotid  artery  in  such  cases  as  these. 

We  may,  however,  allow  that  every  exertion  should  be  made  to  secure  the 
bleeding  artery  itself  in  any  case,  and  that  it  is  only  where  that  operation  is  plainly 
impossible  that  it  is  justifiable  to  resort  to  so  uncertain  a  measure  as  tying  the 
trunk -vessel. 

In  order  to  find  the  external  carotid,  M.  Guyon,  who  has  written  a  special 
memoir  on  the  subject,1  gives  the  following  directions.  Make  an  incision  downwards 
from  a  little  external  to  the  angle  of  the  jaw  to  near  the  anterior  edge  of  the  sterno- 
mastoid,  from  one- third  to  half-an-inch  below  the  upper  border  of  the  thyroid  carti- 
lage ;  dissect  away  some  cervical  glands  and  the  venous  branches,  connected  chiefly 
with  the  facial  and  lingual  veins,  which  lie  over  the  artery.  The  glands  should  not 
be  torn  away  or  lifted,  for  fear  of  tearing  the  veins,  to  which  they  adhere  closely,  but 
freely  incised,  and  the  veins  tied  and  divided  if  necessary.  Then  look  for  the  hypo- 
glossal nerve,  which  crosses  the  artery  perpendicularly,  and  will  serve  as  a  guide  to 
the  vessel  lying  immediately  beneath.  There  is  usually  about  half-an-inch  of  the 
trunk  available  for  the  purpose  of  placing  the  ligature,  between  the  origin  of  the 
superior  thyroid,  which  is  generally  close  to  the  bifurcation,  and  that  of  the  lingual, 
facial  and  occipital  above.  The  identity  of  the  vessel  may  be  known  by  its  relation 
to  the  hypoglossal  nerve,  the  presence  of  a  collateral  (the  superior  thyroid)  when  it 
happens  to  come  into  view,  and  the  fact  that  pressure  on  the  exposed  vessel  commands 
the  pulse  in  the  temporal.  In  twenty-three  of  the  cases  mentioned  in  M.  Guyon's 
paper,  where  this  vessel  was  tied,  none  died  from  the  operation,  and  none  had 
secondary  haemorrhage.  In  four  of  these  both  external  carotid  arteries  were  tied,  so 
that  the  number  of  patients  was  only  nineteen.  The  twenty-fourth  case  quoted  by 
M.  Guyon  was  one  in  M.  Maisonneuve's  practice,  where  secondary  haemorrhage 
took  place  after  the  separation  of  the  ligature  :  the  common  and  internal  carotid 
were  tied,  and  the  sympathetic  nerve  was  injured.  The  patient  died.  Further  par- 
ticulars will  be  found  in  Mr.  Cripps's  paper. 

Any  of  the  branches  of  the  external  carotid  which  arise  in  the  carotid  triangle 
may  require  to  be  tied  on  account  of  a  wound ;  but  no  special  directions  appear 
necessary.  The  diagnosis  of  the  particular  vessel  injured  would  be  impossible  till 
the  parts  had  been  exposed,  when  the  bleeding  would  be  the  only  sure  guide  to  the 
mouth  of  the  artery.  But  the  lingual  artery  may  require  ligature  on  account  of 
disease  or  injury.  The  operation  has  now  been  frequently  performed,  either  to 
check  the  growth  of  cancerous  tumours  or  to  arrest  haemorrhage  from  such  tumours, 
or  even  from  a  wound.  In  either  case  it  might  be  necessary  to  secure  the  artery  on 
both  sides.2 

The  operation  is  thus  performed  :  the  patient  being  in  the  recumbent  position, 
with  the  head  drawn  over  to  the  sound  side,  and  a  small  pillow  under  the  neck,  an 
incision  is  made  obliquely  downwards  and  backwards,  about  two  and  a  half  inches  in 
length,  its  centre  being  opposite  the  end  of  the  great  cornu  of  the  hyoid  bone.     The 

1  Mem.  de  la  Snc.  de  Chir.  de  Taris,  tome  vi.  1863. 

2  See  Moore,  Med.-Chir.  Trans,  vol.  xlv.  p.  56.  The  most  complete  memoir  on  the  sub- 
ject of  ligature  of  the  arteries  of  the  tongue  with  which  I  am  acquainted  is  by  M.  Demarquav, 
Gaz.  vied,  de  Paris,  1867,  p.  634. 
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superficial  parts  being  divided,  the  point  above  mentioned  should  be  kept  in  view,  and 
the  lingual  nerve  exposed.  The  artery  runs  deeper  than  the  nerve  to  gain  the  deep 
surface  of  the  hyoglossus  muscle,  and  must  be  carefully  searched  for  in  the  cellular 
tissue.  This  operation  is  more  difficult  than  the  description  would  seem  to  imply. 
The  reason  is,  that  as  the  parts  are  unsupported  except  by  the  loose  and  soft  wall  of 
the  pharynx,  the  vessel  is  constantly  retreating  from  the  operator,  who  must  be  care- 
ful in  conducting  his  dissection,  for  fear  of  wounding  the  pharynx.  As  the  vessel  is 
tortuous,  it  is  necessary  to  keep  close  upon  the  end  of  the  great  cornu  of  the  hyoid 
bone — the  only  sure  guide  to  it.  In  the  dissection,  a  large  vein,  the  internal  jugular 
or  one  of  its  branches,  may  be  exposed. 

The  French  method,  which  M.  Demarquay  seems  to  have  adopted,  is  to  make  an 
incision  more  or  less  horizontal  through  the  fibres  of  the  hyoglossus  muscle  at  the 
apex  of  the  digastric  triangle,  below  the  level  of  the  ninth  nerve,  and  parallel  to  the 
hyoid  bone.  This  is  believed  to  be  more  certain  than  the  other  method,  since  the 
artery  sometimes  comes  off  from  the  carotid  along  with  the  facial,  and  in  such  cases 
passes  downwards  to  gain  the  cover  of  the  hyoglossus.  Mr.  Heath  informs  me  that 
he  tied  the  lingual  artery  in  this  manner  for  haemorrhage  in  cancer  of  the  tongue  on 
January  1,  1869,  and  found  no  difficulty,  though  the  operation  was  performed  at 
night.     On  the  division  of  the  muscle,  the  artery  at  once  presented  itself. 

The  ligature  of  the  smaller  arteries  of  the  neck  is  not  a  subject  of  any  practical 
importance ;  but  as  the  superior  and  inferior  thyroid  arteries  have  been  tied  in 
bronchoeele,  though  the  operation  is  not  one  which  can  be  recommended,  it  may  be 
as  well  to  describe  the  method  by  which  they  may  be  secured.1  For  the  superior 
thyroid  an  incision  is  to  be  made,  two  inches  long,  parallel  to  the  inner  margin  of  the 
sterno  mastoid,  its  centre  corresponding  to  the  great  cornu  of  the  thyroid  cartilage. 
This  brings  into  view  the  omohyoid  muscle  and  the  sheath  enclosing  the  jugular  vein 
and  common  carotid ;  the  fibrous  lamellae  which  cover  the  artery  having  been  torn 
apart  with  a  director,  the  superior  thyroid  may  be  found  running  downwards 
between  the  vessels  and  the  thyroid  gland  ;  or  if  the  facial  is  the  artery  sought  for, 
it  can  be  found  by  the  same  incision,  the  search  being  conducted  upwards  towards 
the  jaw,  where  the  artery  is  found  between  the  great  vessels  and  the  submaxillary 
gland. 

The  inferior  thyroid  is  to  be  sought  by  an  incision  similar  to  that  for  the  carotid 
in  the  lower  part  of  the  neck.  It  is  usually  concealed  by  the  upper  part  of  the 
omohyoid  muscle.  This  muscle  must  therefore  be  depressed  or  divided,  and  the 
artery  sought  for  between  the  trachea  or  ossophagus  and  the  trunk  of  the  carotid. 
The  recurrent  nerve  and  the  descendens  noni  will  be  endangered  in  this  operation. 


REGIONAL    SURGERY    OF    ANEURISMS    IN    THE    ABDOMEN    AND    LOWER 

EXTREMITY. 

The  Foot  and  Leg. 

As  in  the  upper  extremity,  so  still  more  in  the  lower,  aneurism  hardly  ever  affects 
the  arteries  below  the  great  hinge-joint,  except  as  the  result  of  accident.  Spontaneous 
aneurism,  it  is  true,  is  not  unknown  in  the  leg ;  but  it  is  extremely  rare.  Two 
cases  of  aneurism,  apparently  spontaneous,  of  the  dorsalis  pedis  artery  have  lately 
been  put  on  record  under  the  care  of  Mr.  Adams  and  Mr.  Savory.2  The  Museum  of 
St.  George's  Hospital  contains  a  specimen  of  aneurism  of  the  posterior  tibial  artery 
cured  by  ligature  of  the  femoral ;  and  other  scattered  examples  of  these  aneurisms 
may  be  found  in  pathological  collections.  These  aneurisms,  like  those  in  the  fore- 
arm, will  hardly  ever  be  found  originating  spontaneously  except  in  subjects  affected 
with  extensive  disease  of  the  heart  and  arteries  ;  and  appropriate  position,  bandaging, 
and  digital   pressure  on  the  first  accessible  artery  above  the  tumour,  will  be  the 

1  See  Mull's  Velpeau,  vol.  ii.  p.  227.       2  Brit,  Med  Joiirn.  Dec.  8, 1877,  and  Jan.  19,  1878. 
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appropriate  means  of  cure  for  these,  as  for  those.  The  use  of  Esmarch's  bandage  in 
aid  of  these  measures  seems  very  desirable  in  appropriate  cases  (see  p.  74).  If  this 
treatment  should  fail,  it  will  be  for  the  surgeon  to  consider  whether  his  patient  has 
sufficient  vital  power  to  survive  the  ligature  of  the  femoral  artery,  and  whether  the 
disease  is  grave  enough  to  justify  the  risks  by  which  that  operation  must  be  attended. 
Pressure  and  proper  position  will,  in  all  probability,  stop  bleeding  from  any 
vessel  in  the  foot ;  but  it  is  possible  that  a  traumatic  aneurism  in  the  foot  or  near 
the  ankle  may  necessitate  the  ligature  of  one  or  other  of  the  tibial  arteries ;  these 
vessels,  however,  are  much  more  often  tied  on  account  of  wound. 

The    ligature   of  the    anterior   tibial  may   be   thus   performed.     If  the   vessel 
requires  to  be  tied  above  the  middle  of  the  leg,  it  will  be  found  very  deeply  placed 
on  the  interosseous  membrane,  between  the  thick  muscular  bellies  of  the  tibialis 
anticus  on  the  one  side,  and  on  the  other  of  the  external  longus  digitorum  above, 
and  extensor  proprius  pollicis  below,  tightly  bound  down  by  the  fascia  of  the  leg. 
In  order  to  reach  it  .on  the  living  subject  with  any  tolerable  facility  and  in  any 
tolerable  time,  the  intermuscular  space  must  be  hit,  and  the  vessels  exposed  without 
any  groping  about  among  the  muscles.     This  can  be  easily  done  on  the  dead  subject, 
but  on  the  living  the  operation  must  be  one  of  considerable  difficult)^.     An  incision, 
proportioned  to  the  fatness  of  the  leg  (about  four  inches  might  be  taken  as  a  moderate 
length),  is  to  be  made  in  the  line  joining  the  head  of  the  fibula  with  the  middle 
point  between  the  two  malleoli.     The  skin  and  superficial  fascia  being  separated  from 
the  deep  fascia,  a  whiter  line  running  down  the  latter  will  be  seen  marking  the 
intermuscular  space.1     This  is  to  be  slit  up  to  the  same  extent  as  the  original  wound, 
and  the  muscles  drawn  forcibly  apart  with  broad  retractors,  the  ankle  being  flexed  in 
order  to  relax  them.     Then,  at  the  bottom  of  the  deep  interval,  the  nerve  will  come 
into  view,  and  below  it  the  vessels  will  be  found  inclining  to  its  inner  side.     Even  in 
the  dead  subject  there  is  often  considerable  difficulty  in  getting  a  ligature  round  the 
anterior  tibial   (especially  if  the  operator  wishes  not  to  include  the  veins,  which, 
however,  in  the  living  body  would  be  almost  a  matter  of  indifference) ;  and  this 
difficulty  would  be  much  increased  in  practice  by  the  fact  that  the  operation  would 
probably  be  undertaken  on  account  of  a  wound,  and  that  the  neighbouring  parts 
would  be  obscured  by  the  extravasated  blood,  the  muscles  perhaps  lacerated,  and  the 
cavity  in  which  the  vessel  lies  so  deep  that  the  bleeding,  by  which  alone  the  artery 
could  be  recognised,  would  also  constantly  obscure  and  hide  the  bleeding  orifice. 
In  such  an  operation  Esmarch's  bandage  would  much  facilitate  the  search  for  the 
wounded  vessel.     Great  pains,  however,  should  betaken  to  endeavour  to  restrain  the 
bleeding  by  graduated  compresses,  or  by  digital  pressure  in  the  wound,  before  resort- 
ing to  an  operation  which  may  fail,  and,  if  it  does  so,  may  cost  the  patient  his  limb.2 
In  the  lower  part  of  the  leg,  where  the  muscles  have  ended  in  their  tendons,  and 
where  the  vessels  are  supported  on  the  tibia,  there  will  be  nmch  less  difficulty  in 
finding  the  artery ;  but  the  line  of  incision  is  the  same,  and  the  same  muscle  (tibialis 
anticus)  serves  as  a  guide,  the  artery  lying  on  its  outer  side. 

The  remarks  above  made,  as  to  the  propriety  of  endeavouring,  if  possible,  to 
avoid  operating  on  small  arteries  so  deeply  seated  as  those  of  the  upper  part  of  the 
leg,  apply  to  the  posterior  tibial,  and  still  more  forcibly  to  the  peroneal,  which,  how- 
ever, has  been  successfully  tied  on  account  of  wound  by  Mr.  Guthrie ; 3  but  no 
special  instructions  are  needed  for  this  operation,  which  consisted  merely  of  making  a 
very  long  incision  in  the  middle  line  of  the  calf  (seven  inches  in  length,  with  its 
centre  at  the  wound),  dissecting  down  towards  the  fibula,  turning  out  the  clots,  and 
looking  for  the  bleeding  point ;  in  doing  which  it  was  necessary  to  cross  the  incision 
by  one  running  towards  the  fibula,  so  as  to  turn  down  two  little  flaps.     The  bleeding 

1  Guthrie  recommends  that  the  foot  be  alternately  flexed  and  extended  to  bring  these 
muscles  into  view  more  distinctly. 

2  I  was  told  by  Mr.  Moore  that  in  a  case  where  he  bad  occasion  to  tie  the  anterior  tibial 
for  a  wound,  he  found  much  assistance  to  discovering  the  position  of  the  vessel  from  tracing 
back  its  branches,  which  are  given  off  inconsiderable  numbers  to  the  muscles  around  it. 

3  On  Wounds  and  Injuries  of  Arteries,  p.  35.     1816. 
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point  having  been  seen,  a  sharp  hook  was  struck  into  the  tissues  below  it,  and  the 
whole  was  tied  up  in  two  ligatures  above  and  below  the  part  whence  the  bleeding 
proceeded.  As  the  patient  recovered  it  was,  of  course,  impossible  to  affirm  that  the 
peroneal  was  really  the  artery  which  had  been  tied. 

Ligature  of  the  posterior  tibial  in  the  upper  part  of  its  course,  where  it  lies  under 
the  deep  fascia  which  separates  the  mass  of  muscles  forming  the  superficial  layer  of 
the  calf  from  those  which  form  the  deeper  layer,  can  be  effected  in  one  of  two  ways. 
The  first  of  these  consists  in  making  an  incision  of  suitable  length  (say  six  inches) 
along  the  posterior  edge  of  the  tibia,  and,  having  divided  the  fascia,  pulling  the 
gastrocnemius  away,  cutting  the  soleus  off  the  tibia  to  the  extent  to  which  it  is 
exposed,  and  thus  coming  down  upon  the  deep  fascia,  which  covers  the  artery,  and 
which  is  to  be  divided  with  the  usual  precautions,  in  order  to  search  for  the  vessel 
lying  below  it.  This  way  of  making  the  incision,  which  is  the  old  method  of  reaching 
the  vessel,  is  condemned  by  Mr.  Guthrie  as  '  difficult,  tedious,  bloody,  and 
dangerous ; '  and  he  proposes  to  substitute  for  it  a  vertical  incision  along  the  middle 
line  of  the  calf,  over  the  position  of  the  vessel,  through  the  gastrocnemius  and  soleus 
muscles.  Mr.  Guthrie  himself  never  had  the  opportunity  of  carrying  out  this 
suggestion ;  but  it  was  put  in  practice  by  Mr.  Arnott  in  a  case  where  he  tied  the 
artery  for  a  wound.1 

In  that  case,  indeed,  the  position  and  direction  of  the  external  wound  would  have 
indicated  some  such  course ;  but  Mr.  Arnott  has  put  on  record  his  preference  for 
Mr.  Guthrie's  method,  and  advises  that  it  should  be  followed  if  it  should  ever 
become  necessary  to  tie  the  posterior  tibial  on  account  of  aneurism  situated  low  in 
the  leg ;  a  necessity  which  does  not  seem  hitherto  to  have  occurred.2  Mr.  Arnott, 
however,  remarks  about  his  operation  what  is  probably  even  more  applicable  to  the 
old  procedure.  '  It  is  not  one  which  should  be  undertaken  inconsiderately.  It 
requires  good  light  and  intelligent  assistants.  The  case  which  has  been  described 
occurred  in  the  daytime  ;  and  from  what  was  then  experienced,  I  am  disposed  to 
think  that  it  would  not  have  been  successfully  perfornied  by  artificial  light,  or  at 
least  with  greatly  increased  difficulty.'  3  The  difficulties  which  Mr.  Arnott  experi- 
enced were  dependent,  he  says,  on  the  depth  of  the  wound,  the  pain  and  cramp  on 
pressure  of  the  divided  muscles,  and  the  venous  haemorrhage  from  concomitant 
wound  of  the  venae  comites.  Of  these  difficulties,  Mr.  Arnott  rates  the  first  as  the 
least,  and  the  last  the  greatest.  The  second  would,  of  course,  in  the  present  day  be 
avoided  entirely  by  anaesthesia ;  but  the  third  must  always  be  anticipated  in  opera- 
tions for  wound  of  the  artery,  since  the  venae  comites  are  closely  connected  to  it. 
Pressure  in  the  angle  of  the  wound  from  which  the  bleeding  comes  must  be  main- 
tained as  much  as  possible  during  the  operation  by  the  finger  of  an  assistant.  The 
trunk  of  the  femoral  or  popliteal  is  of  course  secured  by  a  tourniquet,  unless  the 
operator  prefers  Esmarch's  bandage,  as  I  certainly  should.  An  incision  is  to  be  made, 
six  or  seven  inches  in  length,  down  the  middle  of  the  calf  of  the  leg,  including  the 
skin-wound  in  its  centre.  The  gastrocnemius  and  soleus  muscles  are  to  be  freely 
divided  in  the  course  of  the  wound,  and  held  aside  by  broad  retractors.  Now  the 
operator  should  search  carefully  for  the  deep  or  intermuscular  fascia,  immediately 
beneath  which  the  posterior  tibial  vessels  will  be  found.  The  situation  from  which 
the  bleeding  comes  will  point  out  whether  it  is  the  tibial  or  peroneal.  If  the  latter 
be  the  artery  wounded,  most  likely  a  good  part  of  the  flexor  longus  pollicis  must  be 
scraped  off  the  fibula  in  order  to  find  it,  or  (as  Mr.  Guthrie  seems  to  have  done)  all 
the  tissues  around  the  bleeding  point  must  be  included  in  the  ligature.  If  it  be  the 
tibial,  it  may  be  exposed  with  rather  less  difficulty;  still,  it  is  a  most  difficult  opera- 
tion, as  will  be  evident  to  any  reader  of  Mr.  Arnott's  account,  although  in  that  case 
the  wound  was  only  recently  inflicted,  and  Mr.  Arnott  had  able  assistance  at  hand. 
In  cases  where  much  blood  has  been  infiltrated  into  the  leg,  obscuring  all  the  neigh- 

1   Med.-Chir.  Trans,  vol.  xxix. 

'z  I  have  referred  (p.  92)  to  a  case  in  which  Mr.  Aunandale  tied  the  posterior  tibial  and 
one  of  its  venae  comites  for  art^iio-venous  aneurism;  but  in  that  case  the  sac  was  opened  and 
the  orifices  of  the  wounded  vessels  exposed.  3   Op.  cit.  p.  51. 
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homing  parts,  or  where  the  surgeon  is  not  very  much  versed  in  operations,  or  has  to 
trust  mainly  to  his  own  hands,  it  would  perhaps  be  the  better  course  to  amputate  ; 
but  I  may  be  excused  for  repeating  that  properly-applied  and  carefully-graduated 
compresses,  or  the  prolonged  pressure  of  a  finger  in  the  wound,  enlarged  if  necessary, 
or  of  hooks  are  recommended  by  Signor  Vanzetti,1  would  often  render  either  opera- 
tion unnecessary.  In  a  recent  traumatic  aneurism,  probably  one  of  the  various 
methods  of  applying  direct  or  indirect  pressure  would  succeed.  If  any  operation 
became  necessary,  most  surgeons  would  prefer  to  tie  the  femoral  artery.  Others, 
perhaps,  might  treat  the  case,  like  a  wounded  vessel,  by  the  old  operation. 

If  the  posterior  tibial  artery  requires  a  ligature  in  the  lower  part  of  the  leg,  the 
operation  is  more  simple,  on  account  of  the  less  depth  at  which,  it  lies.  An  incision 
is  to  be  made,  about  three  inches  in  length,  parallel  to  the  inner  border  of  the  tendo 
Achillis,  and  the  vessel  is  to  be  sought  on  the  outer  side  of  the  two  large  tendons 
which  pass  behind  the  inner  malleolus,  that  of  the  flexor  longus  digitorum  being 
the  nearest  to  the  vessels.  Behind  the  ankle  the  tendon  of  the  flexor  longus  pollicis 
is  on  the  opposite  (external)  side  of  the  artery,  but  in  ordinary  cases  will  not  come 
into  view. 

The  popliteal  artery  has  also  been  tied  on  account  of  subcutaneous  rupture,  unsuccessfully 
as  far  as  the  result  of  the  case  went,  since  gangrene  set  in  on  the  third  day,  followed  by 
amputation  and  death ;  but  no  difficulty  was  experienced  in  the  operation,2  which  is  thus 
described  by  the  operator : 3  '  Mr.  Poland  made  an  incision  from  seven  to  eight  inches  in 
leugth  along  the  course  of  the  popliteal  artery,  and  cleared  out  much  coaguium:  and  without 
difficulty  found  the  ends  of  the  ruptured  artery  lying  an  inch  and  a  half  apart ;  the  upper 
end  seemed  to  be  plugged  by  coaguium  and  was  secured  by  ligature  ;  the  lower  end  seemed  to 
be  patent,  and  was  similarly  ligatured.  The  popliteal  vein  was  distinctly  seen,  and  appeared 
to  be  uninj  ui  ed.'  4 

In  the  '  Lancet '  for  August  23,  1869,  will  be  found  an  interesting  case  in  which  Mr.  J. 
D.  Hill  tied  this  artery  to  check  the  growth  of  an  encephaloid  cancer  of  the  leg.  The  patient 
survived  nearly  four  months,  but  died  of  haemorrhage  from  the  diseased  tissue.  The  operation 
seems  to  have  been  unattended  with  difficulty,  and,  being  performed  on  parts  free  from  ex- 
travasation or  swelling,  was  accomplished  with  a  shorter  incision  than  in  Mr.  Poland's  case. 
Mr.  Hill  gives  a  diagram  of  the  anastomotic  circulation,  which  is  described  as  being  carried  on 
'  by  the  anastomotica  and  superior  internal  articular  arteries  communicating  directly  with  the 
anterior  tibial  recurrent,  and  by  the  descending  branch  of  the  external  circumflex  artery,  re- 
ceiving the  superior  external  articular,  and  inosculating  with  a  branch  of  the  anterior  tibial 
recurrent.  The  posterior  tibial  artery  was  supplied  by  the  inosculation  of  some  muscular 
twigs  arising  from  either  [tibial]  artery,  and  passing  across  just  opposite  the  anterior  tibial 
recurrent.     The  posterior  tibial  was  small  and  contracted.' 

Popliteal  Aneurism. 

Although  popliteal  aneurism  is  so  frequently  curable  without  operation,  yet 
operations  for  its  cure  constitute  the  great  majority  of  those  performed  for  aneurism.5 
The  popliteal  artery  is  so  frequently  diseased,  because  it  is  liable  to  strains  both  in 
flexion  and  (though  to  a  much  less  degree)  in  forced  extension  of  the  joint ;  6  also 
because  it  is  the  end  of  a  large  tube,  convex  alternately  forwards  and  backwards, 
which  divides  abruptly  into  much  smaller  branches,  and  is  supported  onty  by  fat, 
while  its  branches  plunge  at  once  among  muscles. 

1  London  Med.  Record,  March  3, 1875. 

2  In  the  only  two  other  cases,  however,  reported  in  Mr.  Poland's  paper,  where  the  artery 
was  sought  for,  the  operation  proved  impracticable.  The  femoral  artery  has  also  been  tied  on 
account  of  this  injury  in  two  cases,  but  gangrene  and  death  followed  in  both.  Mr.  Poland 
speaks  in  terms  of  merited  reprobation  of  the  practice. 

3  Guys  Hospital  Reports,  3rd  series,  vol.  vi. 

4  On  examining  the  parts  after  the  amputation,  Mr.  Poland  found  that  the  knee-joint  had 
been  laid  open  by  an  extensive  laceration  of  the  posterior  ligament,  a  complication  which  would 
probably  have  precluded  recovery  even  had  gangrene  been  averted  :  and  as  this  same  compli- 
cation was  present  in  three  cases  successively  admitted  into  Guy's  Hospital  (the  first  three  in 
Mr.  Poland's  collection),  the  point  ought  to  be  carefully  investigated  during  the  operation  of 
tying  the  artery  for  rupture,  by  passing  the  finger  into  the  deep  parts  of  the  wound,  when,  if 
either  condyle  of  the  femur  can  be  felt  bare,  amputation  should  be  performed. 

0  In  the  Med.  Times  and  Gaz.  (supr.cit.)  seventy-five  cases  of  ligature  of  large  arteries  are 
reported,  of  which  fifty-one  were  of  the  femoral,  in  almost  all  cases  for  popliteal  aneurism. 

e  Very  few  sedentary  persons  or  females  sutler  from  this  disease.  In  Norris's  table,  out 
of  155  patients,  five  only  were  females. 


136 


ANEURISM. 


The  symptoms  of  popliteal  aneurism  are  usually  quite  characteristic.1  The 
attention  of  the  patient  is  called  to  the  part  by  the  tumour,  or  by  pain  and  stiffness 
of  the  limb,  or  by  the  pulsation — very  commonly  the  latter;  and  on  examining  the 
part  the  surgeon  is  left  in  no  doubt  of  the  nature  of  the  complaint.  The  aneurismal 
bruit  is  usually  distinct,  though  cases  are  sometimes  met  with  in  which  it  is  absent. 
The  feeling  of  the  pulsation  differs  somewhat  according  as  the  aneurism  is  growing 
towards  or  away  from  the  joint ;  that  is,  according  as  it  is  situated  on  the  front  or 
the  back  of  the  vessel.  The  more  usual  position  appears  to  be  at  the  back  of  the 
artery  towards  the  skin  of  the  ham ;  and  then  the  pulsation  is  of  the  usual  equable 
heaving  and  expansive  character.  But  when  the  aneurism  is  growing  towards  the 
joint,  and  the  artery  therefore  is  raised  upon  its  posterior  surface  towards  the  skin, 
the  pulsation  feels  much  more  thrilling,  and  a  distinct  line  of  separate  pulsation 
often  marks  the  course  of  the  vessel.  The  position  of  the  aneurism  also  materially 
influences  the  probability  of  complications  involving  the  joint.  A  large  tumour 
rapidly  growing  on  to  the  posterior  ligament  of  the  knee  must  cause  considerable 

irritation  in  the  joint ;  and  synovial 
Fig.   19.— Section   of  a  Popliteal  Aneurism.     The   inflammation  from  this  cause  is  a 
section   runs  perpendicularly  through  the  artery   e  .  .  ,,        ,.,     , 

above ;  a  probe  marks  the  course  of  the  lower  part  freq*ei>t  accompaniment  of  popliteal 
of  the  vessel.  (Museum  of  Royal  College  of  Sur-  aneurism.  Still  further,  the  resis- 
geons,  No.  1703.)  tance    to    the  growth    of  the   sac 

afforded  by  such  firm  structures  as 
the  bones  and  ligaments  of  the 
joint  soon  leads  to  ulceration,  so 
that  such  aneurisms  are  liable  to 
burst  into  the  knee-joint  ;  the 
symptoms  and  indications  of  which 
event  have  been  pointed  out  on 
pp.  32,  60. 

The  part  of  the  artery  affected 
varies ;  but  the  aneurism  usually 
presents  in  the  middle  of  the  popli- 
teal space,  and  bulges  out  below 
either  hamstring.  On  dissection, 
the  opening  in  the  artery  is  most 
commonly  found  near  its  lower  end. 
The  ordinary  relations  of  pop- 
liteal aneurism  are  well  shown  in 
a  preparation  by  John  Hunter  in 
the  Museum  of  the  Royal  College 
of  Surgeons,  of  which  the  annexed 
figure  is  a  copy. 

Treatment. — The  treatment  of 
popliteal  aneurism  is  usually  suc- 
cessful, since  such  tumours  partake  of  the  nature  of  the  milder  forms  of  traumatic 
aneurism,  and  often  occur  in  comparatively  healthy  persons.  Besides,  there  is  a  long 
tract  of  artery  above  the  tumour  in  the  most  favourable  position  for  compression,  and 
the  anastomotic  branches  come  off  in  tolerable  profusion  just  above  the  tumour,  and 
enlarge  readily. 

Before  other  severer  measures  are  tied,  genuflection  ought  undoubtedly  to  be 
attempted.  If  bending  the  knee  to  its  full  extent  stops  the  pulsation  in  the  tumour, 
the  best  hopes  may  be  entertained  of  its  success.  The  kind  of  aneurism  most 
adapted  for  it  appears  to  be  that  which  is  situated  on  the  back  of  the  artery,  and  has 
not  yet  got  very  near  the  skin.  In  a  tumour  which  appears  on  the  point  of  bursting, 
it  would  be  imprudent  to  insist  on  its  trial ;  nor  would  it  be  likely  to  succeed  if 


1  Further  observations  on  the  diagnosis  of  bursal  and  other  tumours   in  the  ham  from 
aneurism  will  he  found  in  the  essay  on  Diagnosis  and  Regional  Surgery. 
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the  pulsation  were  unaffected,  or  even  (which  seems  theoretically  possible)  increased. 
Pressure,  instrumental  or  digital,  on  the  femoral  artery  may  succeed  when  flexion 
fails,  or  a  combination  of  the  two  may  appear  more  efficacious,  and  is  easily  arranged. 
In  applying  pressure,  it  is  important  to  remember  that  the  artery  changes  its  rela- 
tion to  the  bone  in  its  course  down  the  thigh,  and  that  in  order  to  command  the 
circulation  with  the  least  possible  force,  the  pad  ought  to  be  directed  towards 
the  femur.  The  method  of  applying  pressure  in  this  situation  has  been  discussed 
above. 

The  use  of  Esmarch's  bandage  seems  often  advisable  in  combination  with  pressure 
on  the  femoral  artery.  A  reference  to  page  74  will  render  further  discussion  of  this 
treatment  unnecessary  here. 

If  under  the  use  of  pressure  the  tumour  is  making  visible  progress,  the  femoral 
artery  must  be  tied  ;  and  this  becomes  still  more  necessary  if  the  sac  have  burst ; 
since,  if  the  opei^ation  be  delayed,  the  occurrence  of  gangrene  will  probably  neces- 
sitate amputation. 

Amputation  also  becomes  necessary  on  the  failure  of  the  ligature,  except  in  some 
rare  cases  of  recurrent  aneurism,  when  the  femoral  can  be  tied  in  Hunter's  canal 
(see  p.  59). 

Ligature  of  the  femoral  artery. — The  femoral  artery  may  be  tied  at  three  parts  of 
its  course  :  (1)  above  the  origin  of  the  profunda ;  (2)  at  the  apex  or  lowest  point  of 
Scarpa's  triangle ;  (3)  in  the  canal  formed  by  the  tendinous  fibres  which  connect  the 
adductor  magnus  with  the  vastus  internus.  Of  these,  the  last  proceeding,  that 
originated  by  Hunter,  is  now  disused,  unless  for  exceptional  cases  of  recurring 
aneurism,  such  as  Sir  A.  Cooper's,  above  quoted ;  and  the  second  is  the  one  generally 
employed  in  popliteal  aneurism ;  the  first  being  reserved  by  most  surgeons  for 
certain  cases  of  aneurism  in  the  thigh,  and  as  a  preliminary  to  some  operations. 

The  great  advantage  of  Scarpa's  operation,  for  securing  the  artery  just  as  it  is 
being  crossed  by  the  sartorius  muscle,  is  that  the  vessel  is  exposed  at  a  point  where 
it  is  superficial,  and  therefore  easily  found ;  while  at  the  same  time  it  is  far  from  the 
origin  of  any  large  branch.  The  operation  in  a  natural  condition  of  parts  and  a 
patient  not  very  stout  is  usually  easy.  If  the  outline  of  the  sartorius  muscle  is 
plainly  perceptible,  this  will  perhaps  be  the  easiest  and  surest  guide.  Otherwise  a 
line  drawn  from  the  centre  of  the  fold  of  the  groin  to  touch  the  inner  border  of  the 
patella  when  the  foot  is  a  little  abducted  will  max^k  the  course  of  the  vessel.  An 
incision  three  or  four  inches  long  having  been  made  in  this  direction  through  the 
skin  and  subcutaneous  tissue  (in  which  it  will  be  well  to  avoid  any  large  branch 
of  the  saphena  vein),  the  fascia  lata  will  be  recognised,  and  should  be  divided  on  a 
director  to  the  whole  extent  of  the  wound.  This  should  expose  the  inner  edge  of 
the  sartorius,  which  must  otherwise  be  sought  for  by  dividing  the  cellular  tissue 
carefully  without  going  deeper  into  the  wound ;  and  when  the  muscle  is  recognised, 
but  not  before,  the  sheath  of  the  vessel  is  to  be  sought.  It  is  generally  found  at , 
once,  by  drawing  the  muscle  slightly  outwards,  and  the  pulsation  is  felt.  A  nerve 
is  usually  seen  in  front  of  the  artery,  and  must  be  excluded  from  the  ligature.  This 
may  be  either  the  internal  saphenous  nerve  or  a  smaller  branch  of  the  anterior 
crural.1  A  small  opening  is  to  be  made  in  the  sheath,  and  enlarged  to  such  an 
extent  that  the  artery  is  fairly  exposed ;  and  then  the  vessel  should  be  so  far  cleaned 
as  to  allow  the  aneurism-needle  to  be  passed  round  it  without  material  resistance. 
The  great  danger  at  this  step  of  the  operation  is  lest  the  vein  should  be  injured,  or  should 
be  included  in  the  ligature.  To  avoid  the  first  mistake,  great  gentleness  is  required 
in  cleaning  the  artery  and  in  passing  the  needle  round  it ;  while  the  second  seems 

1  A  small  nerve  is  often  seen  on  the  front  of  the  sheath,  but  the  saphenous  nerve  itself  does 
not  come  into  connection  with  the  artery  so  high  up  as  the  usual  seat  of  operation.  Where 
it  is  in  relation  with  the  sheath,  it  lies  rather  external  to  the  position  of  the  artery  firmly 
hound  down  by  a  separate  layer  of  fascia,  which  appears  to  form  a  portion  of  the  sheath. 
Hence,  if  the  sheath  is  opened  only  by  a  small  puncture  over  the  inner  part  of  the  vessel,  the 
nerve  will  not  come  into  sight. 
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impossible  if  the  vessel  have  been  once  fairly  and  cleanly  exposed.  The  position  of 
the  vein  must  be  accurately  remembered  :  it  lies  almost  directly  behind  the  artery, 
inclining  perhaps  a  little  to  its  inner  side.  Hence  we  are  usually  recommended  to  pass 
the  needle  from  within  outwards.  This  being  so,  if  the  front  of  the  artery  have 
been  once  cleanly  denuded,  and  the  point  of  the  needle  have  been  fairly  applied  to 
it,  it  seems  impossible  that  the  needle  can  be  thrust  to  the  deeper  side  of  the  vein, 
without  an  amount  of  violence  which  is  never  used  on  the  living  subject ;  nor  can 
the  needle  even  perforate  the  septum  which  separates  the  artery  from  the  vein,  so  as 
to  wound  the  latter,  without  more  force  than  is  justifiable.  If  the  occurrence  of  venous 
haemorrhage  shows  that  the  vein  has  been  punctured,1  the  bleeding  ought  to  be 
commanded  by  pressure,  which  is  not  difficult,  and  the  operator  must  make  up  his 
mind  either  to  abandon  the  operation  for  the  time,  and  seek  the  vessel  at  a  higher  part 
of  its  course  after  a  few  days,  or  (which  is  perhaps  the  preferable  course)  to  enlarge 
the  incision  upwards,  and  tie  the  artery  with  more  care,  about  an  inch  above  the  spot 
originally  selected.  The  ligature  should  on  no  account  be  tightened  in  the  part  where 
the  needle  has  first  wounded  the  vein,  since  in  this  way  the  thread  would  be  left  in 
the  vein  to  act  as  a  seton,  and  phlebitis  could  hardly  fail  to  ensue,  and  would  most 
likely  prove  fatal.  If  the  needle  have  glided  round  the  vessel  without  any  such 
accident,  the  next  step  is  to  determine  that  the  tissue  embraced  by  it  is  really  the 
artery,  and  nothing  else.  This  is  easily  ascertained  by  pressing  lightly  on  the  tissues 
raised  by  the  needle,  and  examining  the  part  with  the  finger.  The  pulsation  of  the 
vessel  will  be  felt ;  on  making  pressure,  the  beating  of  the  aneurism  will  cease  at 
once ;  while,  if  any  doubt  exists  on  that  point,  the  absence  of  congestion  shows  that 
the  vein  is  not  included.  Nothing  then  remains  to  be  done  except  to  tie  the 
ligature  firmly,  and  close  the  external  wound  with  strapping  or  sutures. 

In  a  case  of  ligature  of  the  femoral  artery  which  is  to  do  well,  the  warmth  of  the 
foot,  which  is  maintained  by  wrapping  the  limb  in  cotton-wool,  remains  slightly 
above  that  of  its  fellow  for  a  few  days ;  the  patient  lying  quiet  does  not  notice  the 
numbness  and  partial  paralysis  which  would  no  doubt  manifest  themselves  if  he 
tried  to  move  about ;  sensation  is  perfect ;  the  ligature  may  be  expected  to  fall  any 
clay  after  the  first  week.2 

The  chief  danger  after  the  operation  is  from  gangrene.  In  Dr.  Norris's  statistics,3 
of  204  operations  (for  all  causes),  fifty  died.  Out  of  these  fifty,  the  cause  of  death  is 
not  stated  in  four ;  and  of  the  remaining ,  forty-six,  twenty- three,  exactly  one-half, 
died  from  gangrene,  while  haemorrhage  proved  fatal  in  eight  cases  only ;  five  of 
the  remaining  deaths  are  attributed  to  phlebitis,  one  to  sloughing  of  the  sac, 
and  the  rest  to  accidental  causes  common  to  all  operations — tetanus,  fever,  hectic, 
pyaemia,  &c. 

Haemorrhage,  however,  occurred  in  numerous  cases  in  which  it  did  not  prove 
fatal,  having  been  arrested  by  pressure.  In  order  to  apply  pressure  effectually  to 
the  femoral  artery  when  secondary  haemorrhage  takes  place,  a  graduated  compress 
.  should  be  fixed  very  carefully  on  the  wound  by  means  of  a  presse-artere,  or  the 
bleeding  point  should  be  commanded  by  the  fingers  of  a  relay  of  well-instructed 
assistants.  Should  these  means  fail  to  arrest  the  bleeding,  the  surgeon  has  the 
choice  of  three  measures,  viz.  to  re-tie  the  artery  in  the  wound,  to  tie  the  external 
iliac,  or  to  amputate.  Amputation  is,  I  doubt  not,  the  safest  course  in  most 
instances,  but  it  is  one  which  no  good  surgeon  would  willingly  follow,  unless  the 
patient's  general  condition  were  very  unpromising.  The  prospect  of  preservation 
of  the  limb  justifies  the  extra  risk.     As  to  the  ligature  of  the  external  iliac  artery,  I 

1  Slight  arterial  haemorrhage  is  sometimes  observed  as  the  needle  is  passed  round  the 
artery,  and  stops  when  the  ligature  is  tightened.  It  proceeds,  in  all  probability,  from  the 
wound  of  a  minute  branch  near  its  origin  from  the  vessel. 

2  The  earliest  period  at  which  the  separation  of  the  ligature  lias  been  noted  in  a  successful 
case,  free  from  haemorrhage,  appears  to  be  the  eighth  day  ;  but  it  rarely  comes  away  before 
1  lie  eleventh.  In  one  case  it  came  away  on  1he  sixth  day, hut.  haemorrhage  occurred.  In  ninety- 
one,  cases  out  of  1  .'J7  it  separated  before  the  twentieth  day  ;  but  it  has  been  known  to  remain  on 
the  vessel  up  to  the  sixtieth  day. 

3  Am.  Journ.  Med.  Sc.  Oct.  1840,  n.s.  vol.  xviii.  p.  '-AS. 
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quite  agree  with  Mr.  Erichsen  that  it  usually  only  adds  to  the  danger  of  the  case.1 
The  inference  would  be  that  an  attempt  ought  to  be  made  to  tie  the  artery  again  in 
the  wound.  If  it  be  entirely  divided,  that  end  only  which  is  open  should  be  tied  ; 
otherwise  a  ligature  should  be  put  on  it,  both  above  and  below  the  hole  in  it.  If 
the  condition  of  the  tissues  is  such  that  the  operator  cannot  define  the  vessel,  or  if 
the  latter  is  too  much  disintegrated  to  bear  the  ligature,  amputation  should  be 
performed,  and  the  artery  secured  at  a  higher  point,  in  healthy  tissues. 

A  slight  amount  of  gangrene  is  not  always  inconsistent  with  the  preservation  of 
the  limb  ;  while  of  the  cases  of  more  extensive  gangrene,  many  are  saved  by  secondary 
amputation.     Six  cases  of  successful  amputation  are  recorded  in  Norris's  table. 

Porta's  statistics  give  somewhere  about  the  same  mortality  as  those  of  Norris, 
i.e.  about  one-fourth ;  and  Mr.  Hutchinson  more  than  twenty  years  ago  published  a 
collection  of  fifty-six  cases  in  metropolitan  hospitals,  of  which  sixteen  (nearly  one- 
third)  died.2  It  becomes,  however,  very  important  at  the  present  day,  in  comparing 
the  success  of  ligature  of  the  femoral  with  that  of  pressure  in  the  treatment  of 
aneurism,  to  separate  those  ca,ses  in  which  the  treatment  by  ligature  has  been  uncom- 
plicated from  those  in  which  tne  artery  has  been  tied  after  the  failure  of  other 
methods.  Accordingly,  in  lecturing  on  this  subject  at  the  College  of  Surgeons  in 
1874,  I  produced  a  collection  of  cases  in  which  what  I  called  'primary'  ligature  of 
the  femoral  artery  had  been  performed  during  the  previous  ten  years.  The  list 
included  both  provincial  and  metropolitan  hospitals,3  and  comprised,  as  far  as  could 
be  ascertained,  the  entire  experience  of  each  institution.4  The  mortality  was  far  less 
than  that  shown  by  the  former  statistics  :  out  of  seventy-seven  cases  only  eleven  died — 
a  mortality  of  one- seventh  instead  of  one-third  or  one-fourth ;  and  this  comprised 
deaths  from  all  causes — e.g.  one  from  small-pox.  Besides  these  cases  of  death,  there 
were  three  instances  in  which  the  ligature  failed  to  cure  the  disease,  in  one  of  which 
the  aneurism  was  cured  by  the  old  operation,  and  in  the  other  two  the  limb  was 
amputated  with  success — in  one  case  for  gangrene,  in  the  other  for  recurrence  of  the 
aneuiism.  There  were  only  two  cases  of  fatal  secondary  haemorrhage — one  fatal 
directly,  and  the  other  after  ligature  of  the  external  iliac ;  and  only  three  cases  in 
which  gangrene  was  noted.5  In  no  case  does  the  sac  appear  to  have  suppurated. 
These  facts  must  be  allowed  to  be  very  striking,  and,  I  own,  made  a  deep  impression 
on  me,  for  I  had  not  anticipated  them  ;  and  their  significance  is  increased  by  the 
obvious  reflection  that  the  cases  in  which  the  femoral  artery  was  tied  at  once,  with- 
out any  previous  trial  of  pressure,  must  have  been  the  most  formidable  examples  of 
the  disease,  and  were  the  small  minority — only  seventy-seven  cases  out  of  212.  At 
the  present  time,  since  the  introduction  of  antiseptics  and  drainage  (for,  of  course, 
the  cases  just  alluded  to,  with  possibly  the  exception  of  one  or  two,  were  treated  on 
the  old  principles),  I  have  no  doubt  that  the  mortality  is  still  further  reduced,  and 
that  we  should  now  see  nothing  exceptional  in  the  experience  of  a  surgeon  who,  like 
Syme,  should  tie  the  femoral  artery  twenty-three  times  in  succession  without  a  bad 
symptom.13 

1  I  would  refer  the  reader  to  an  admirable  essay  by  Mr.  Cripps,  '  On  the  Treatment  of 
Secondary  Haemorrhage  after  Ligature  of  the  Femoral  Artery,'  St.  Barih.  Hasp.  Reports, 
vol.  x.  In  this  paper  Mr.  Cripps  shows  how  much  more  successful  graduated  pressure  has  been 
in  the  treatment  of  this  complication  than  any  of  the  other  methods.  Of  fourteen  cases  treated 
by  ligature  of  the  external  iliac  artery  only  two  survived,  and  in  one  of  these  amputation  had 
to  he  performed  for  gangrene ;  in  the  other  haemorrhage  recurred,  hut  was  controlled  hy  pressure 
and  the  patient  recovered.  This  was  the  only  exception  to  the  general  rule  that  such  ligature 
is  always  followed  hy  gangrene  ;  and  even  in  this  case  it  seems  probable  that  the  secondary 
haemorrhage  might  have  been  controlled  at  first  by  pressure. 

2  Med.  Times  and  Gaz.  vol.  ii.  (1856)  p.  515;  vol.  i.  (i860)  pp.  12,  35,  62,89,  117. 

3  I  may  just  note  that  the  operation  was  quite  as  successful  in  London  as  in  the 
provinces. 

4  Lancet,  Dec.  19,  1874. 

5  Mr.  Symonds's  recent  statistics  from  Guy's  Hospital  are  somewhat  less  favourable, 
six  deal  lis  having  occurred  out  of  twenty  operations.  In  two  of  these,  however,  the  death  was 
unconnected  with  the  operation.  In  this  series  also  the  rarity  of  gangrene  and  the  absence 
of  suppuration  in  the  sac  are  noteworthy  {Guy's  Hosp.  Reports,  vol.  xxv.) 

6  Principles  of  Surgery,  1856,  p.  99. 
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It  is  only,  therefore,  in  my  opinion,  in  the  simpler  and  more  recent  examples 
of  popliteal  aneurism  that  genuflexion,  pressure,  or  Esmarch's  bandage  should  be 
used,  for  in  such  cases  measures  of  this  kind  promise  speedy  success,  and  without 
any  impairment  of  the  strength  or  nutrition  of  the  limb.  But  they  should  not  be 
too  long  persisted  in,  if  success  does  not  speedily  follow.  The  doctrine  which  was 
founded  on  Mr.  Hutchinson's  statistics,  that  pressure,  though  it  might  not  succeed, 
would  favour  the  success  of  a  subsequent  ligature  of  the  femoral,  by  producing 
enlargement  of  the  collaterals,  is,  I  am  convinced,  mistaken.  Any  advantage  so 
gained  is  far  more  than  balanced  by  the  ill  effects  of  prolonged  suffering  and  disappoint- 
ment, by  the  growth  of  the  aneurism,  and  possibly  by  local  lesion  of  the  artery,  vein, 
or  surrounding  tissues  by  the  pressure.  Accordingly,  out  of  forty-four  cases  in  the 
above  table,  in  which  the  femoral  was  tied  after  the  failure  of  pressure,1  eight  died, 
four  others  were  amputated,  and  one  was  dismissed  uncured — a  much  greater  pro- 
portion of  failures  than  after  primary  ligature.  The  comparison  between  the  results 
of  all  the  cases  treated  by  compression,  124  in  number,  and  those  of  the  seventy- 
seven  cases  in  which  the  ligature  was  resorted  to  at  once  showed  that  there  was 
really  but  little  difference,  the  percentage  of  deaths  in  the  124  cases  was  rather  less, 
and  that  of  failures  rather  more. 

The  total  result  of  the  treatment  of  popliteal  aneurism  in  British  hospitals  as 
shown  by  this  list  was  most  gratifying.  Out  of  212  cases,  seventy-seven  were 
treated  by  ligature  at  once,  124  by  pressure  (with  secondary  ligature  in  forty-four), 
two  by  the  old  operation,  seven  by  amputation,  one  by  temporary  ligature,  and  in 
one  spontaneous  cure  took  place.  Of  these,  166  were  cured  with  preservation  of  the 
limb,  twelve  recovered  after  amputation,  in  four  the  treatment  failed  and  nothing 
further  was  done,  and  thirty  died. 

When  we  recollect  the  great  improvements  which  have  been  effected  in  the  last 
few  years,  both  in  the  operation  of  ligature  and  in  the  methods  of  pressure,  we  cannot 
but  be  gratified  at  the  condition  of  this  branch  of  surgery.  At  the  same  time,  we 
should  not  forget  that  the  necessity  for  the  ligature  depends  in  most  cases  on  neglect 
or  error  in  diagnosis.  A  small  recent  popliteal  aneurism  can  generally  be  cured  by 
pressure  in  some  form,  unless  it  be  of  the  tubular  variety  and  destitute  of  bruit,  in 
which  case  the  ligature  will  probably  effect  a  speedy  cure. 

If  it  be  necessary  to  tie  the  artery  in  Hunter's  canal,  which,  however,  can  only 
be  the  case  either  for  wound  or  after  the  failure  of  the  common  operation,  the  same 
line  of  incision  will  be  made,  but  lower  down ;  and  it  may  be  necessary  to  divide 
the  muscles  freely.  Hence  the  operation  is  more  protracted  and  bloody,  but  no  im- 
portant parts  are  endangered  in  either.  The  principal  risk  is  of  wounding  the  vein, 
or  of  including  it  or  the  saphenous  nerve  in  the  ligature.  The  edge  of  the  sartorius 
is  first  exposed,  and  then,  if  the  artery  is  to  be  taken  up  (as  usual)  in  the  upper  part 
of  the  canal,  it  will  be  sufficient  to  draw  the  muscle  outwards  with  a  retractor  ;  incise 
the  anterior  wall  of  the  canal  on  a  director,  and  then  separate  the  artery  carefully 
from  the  vein  and  nerve.  In  some  rare  cases  it  may  be  necessary  to  tie  the  artery 
lower  down,  close  to  the  opening  in  the  adductor  magnus,  when  it  would  probably 
be  more  convenient  to  divide  the  sartorius.  If  this  is  not  done,  the  muscle  must  be 
pulled  upwards. 

Femoral  Aneurism. 

Spontaneous  femoral  aneurism  is  regarded,  with  reason,  as  a  more  serious 
affection  than  popliteal,  since  the  latter  often  affects  persons  whose  vascular  system 
is  in  all  other  respects  sound,  while  the  former  gives  much  reason  to  suspect  a 
generally  atheromatous  condition  of  the  vessels,  in  which  case  the  existence  of  organic 
disease  of  the  heart,  or  of  internal  aneurism,  is  exceedingly  probable.  Every  such 
case,  therefore,  should  be  carefully  examined  with  reference  to  these  points  before 
the  treatment  is  fixed.  The  diagnosis  of  an  aneurism  in  the  thigh  can  hardly  be 
attended  with  difficulty.     Some  doubt  might  exist  as  to  the  vessel  upon  which  it 

1  Lancet,  May  1,  1875. 
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was  seated,  whether  the  superficial  or  deep  femoral ;  but  the  doubt  would  not  have 
much  effect  upon  treatment.  In  traumatic  cases,  the  diagnosis  between  simple  and 
arterio-venous  aneurism  should  be  attended  to ;  but  enough  has  been  already  said 
upon  that  point ;  what  follows  will  refer  entirely  to  the  treatment  of  common 
aneurism  in  the  thigh.  Rest,  without  any  special  treatment,  has  been  known  to 
lead  to  the  spontaneous  cure  of  a  femoral  aneurism;  '  but  it  would  not  be  good 
practice  to  delay  the  commencement  of  more  active  treatment  beyond  the  day  or 
two  which  is  usually  allowed  in  order  to  familiarise  the  patient's  mind  and  body 
with  his  novel  circumstances,  unless  the  tumour  were  visibly  decreasing  in  size.  In 
all  cases  in  which  the  sac  has  not  burst,  compression  of  the  femoral  in  the  groin 
ought  to  be  tied,  and  will  usually  succeed,  especially  if  there  is  opportunity  for  the 
careful  application  of  digital  compression.  Nor  if  the  sac  has  burst  is  the  case  by 
any  means  desperate.  A  careful  examination  will  show  whether  pressure  with  the 
finger  controls  the  further  progress  of  the  extravasation ;  if  it  does,  compression 
of  the  femoral  may  be  tried  for  a  day  or  two,  the  case  being,  however,  very  carefully 
watched.  On  the  failure  of  pressure,  recourse  is  to  be  had  to  the  Hunterian  opera- 
tion,2 which  can  genei^ally  be  effected  below  the  groin,  in  the  first  part  of  the  artery  ; 
but  in  cases  where  the  tumour  extends  higher  up,  the  ligature  must  be  placed  on  the 
external  iliac.  The  former  operation  will  be  described  here,  the  other  being  appended 
to  the  section  on  '  Inguinal  Aneurism.' 

Ligature  of  the  common  femoral  artery  in  an  operation  which  is  not  generally 
regarded  with  much  favour,  and  which  is,  therefore,  little  practised  for  the  cure  of 
aneurism,  inasmuch  as  the  operator  generally  prefers  to  tie  the  external  iliac.     The 
reason  of  the  supposed  danger  of  the  ligature  of  the  artery  in  this  situation  is  the 
proximity  of  the  ligature  to  large  branches.     The  epigastric  and  circumflex  iliac  on 
the  one  side  must  come  off  near  the  ligature,  if  it  is  placed  close  to  the  fold  of  the 
groin ;  and  the  profunda  on  the  other,  if  it  is  placed  lower  down.     The  neighbour- 
hood of  these  large  branches  would  certainly  appear  likely  a  priori  to  lead  to  secondary 
haemorrhage ;  but  some  doubt  is  thrown  upon  this  theoretical  conclusion  by  the  ex- 
perience of  the  elder  and  younger  Porter,  the  latter  of  whom   reports  three  cases 
fully,  and  alludes  to  two  others,  in  which  the  operation  was  performed  by  himself 
and  his  father,  all  of  which  were  successful.3     Dr.  Macnamara,  of  Dublin,  in  a  paper 
published  in  the  'British  Medical  Journal,'  October  5,  1867,  refers  to  eight  cases;  all 
but  two  being  successful.     In  one  of  the  unsuccessfid  cases  (Mr.   Butcher's)  the 
patient  died  from  haemorrhage,  which   had  occurred  previous  to  the  operation ;  in 
the  other  (Mr.  Collis's)  there  was  a  high  division  of  the  femoral ;  the  ligature  had 
really  been  placed  below  the  bifurcation   (i.e.  it  was  not  a  case  of  ligature  of  the 
common  femoral   at  all)  :  the  patient  died   of  secondary  haemorrhage.4     To   these 
cases  must  be  added  one  under  Dr.  Gregson's  care,5  in  which   the  artery  was  much 
diseased.     Secondary  haemorrhage  took  place ;  the  external  iliac  artery  was  tied,  but 
this  did  not  control  the  bleeding ;  gangrene  ensued,  and  the  patient  died.     But  this 
operation  has  not  as  yet  been  performed  sufficiently  often  to  allow  of  our  pronouncing 
a  confident  judgment ;  and  it  must  be  left  to  the  discretion  of  the  operator  to  select 
the  proceeding  which  he  may  think  best  calculated  to   save  his  patient's  life.     The 
ligature  of  the  common  femoral  is  certainly  a  far  more  easy  and  a  less  formidable 
operation  primarily  than  that  of  the  iliac.     The  artery  can  usually  be  felt  pulsating  ; 
and  nothing  is  necessary  except  to  divide  the  soft  parts  over  it  carefully  with  a 
moderate  incision,  so  as  so  apply  the  ligature  (which  should  be  carried  from  within 
outwards)  without  any  exposure  of  the  vein  or  other  parts.     The  incision  may  be 
either  longitudinal  or  transverse,  and  surgeons  who  have  performed  the  operation 

1  Luke,  in  Med.  Gaz.  May  9,  1845. 

2  This  is  the  ordinary  rule ;  but  in  cases  where  there  is  not  much  ecchyniosis,  aud  in  some 
in  which  the  diagnosis  is  obscure,  the  old  operation  may  be  performed  successfully  (see  the 
cases  referred  to  on  p.  46,  note  4). 

3  Dublin  Quarterly  Journ.  of  Med.  Sc.  Nov.  1860. 

4  New  Syd.  Soc.  Biennial  Retrospect,  1 867-8,  p.  298. 

5  Med.  Press  and  Circular,  Sept.  2,  1808. 
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differ  as  to  the  relative  advantages  of  the  two  incisions.  The  crural  branch  of  the 
genito-crural  or  a  small  branch  of  the  anterior  crural  nerve  may  be  found  running 
down  in  front  of  the  vessel,  but  can  be  easily  avoided. 

Another  objection  to  which  the  ligature  of  the  common  femoral  is  exposed  is  the 
liability  to  gangrene,  in  consequence  of  the  vessel  being  blocked  up  above  the  origin 
of  both  of  the  great  nutrient  arteries  of  the  limb.  The  superficial  femoral,  which 
nourishes  the  lower  part  of  the  limb,  is  comparatively  easily  reinforced  after  the 
ligature  by  its  free  anastomosis  wTith  the  profunda  artery ;  but  when  both  these 
channels  are  blocked  up,  the  consequent  strain  upon  the  collateral  circulation  is 
much  increased ;  and,  for  my  own  part,  I  must  express  my  decided  preference  for 
the  ordinary  operation  whenever  there  is  a  choice  between  the  two.  Yet,  if  the 
aneurism  were  seated  in  the  thigh,  and  the  ordinary  operation  were  impracticable,  I 
should  prefer  the  ligature  of  the  common  femoral  to  that  of  the  external  iliac.1 

In  Norris's  table,  above  referred  to,  the  femoral  artery  was  tied  twenty-seven 
times  for  aneurism  in  the  thigh,  with  only  five  deaths  ;  a  smaller  proportion  than 
that  of  ligature  of  the  femoral  from  all  causes.  Unfortunately,  it  is  not  told  us  in 
how  many  of  these  cases  the  artery  was  exposed  above  the  origin  of  the  profunda ; 
which  must,  I  presume,  have  been  the  case  in  some  if  not  in  most  of  them.  The 
omission  in  so  careful  a  compilation  is  doubtless  due  to  the  inadequacy  of  the  original 
notes.     In  Porta's  table,  eight  are  said  to  have  died  out  of  sixteen ;  but  no  details 


are  given.2 


Inguinal  Aneurism. 


Pulsating  tumours  are  always  to  be  viewed  with  some  suspicion  when  they  lie 
in  close  proximity  to  any  bone  possessing  a  copious  diploe.  Hence  such  affections 
about  any  part  of  the  pelvis  should  always  be  very  carefully  examined  before  they 
are  pronounced  aneurismal.  The  records  of  surgery  abound  in  instances  of  tumours 
in  the  gluteal  and  abdominal  regions  having  been  pronounced  to  be  aneurism  of 
the  large  arteries  of  those  parts,  when  they  were  really  pulsating  cancers  of  the 
bone  ;  and  many  of  the  cases  reported  by  the  older  surgeons  were  obviously  of 
this  nature,  though  the  mistake  was  never  discovered,  and  they  stand  amongst  the 
list  of  aneurisms.  Such  a  mistake  is  less  likely  to  occur  in  the  groin  than  about 
other  parts  of  the  pelvis ;  but  the  surgeon  should  be  on  his  guard  here  also.  A 
comparison  of  the  pulse  in  the  chief  arteries  of  the  two  limbs  will  be  of  great 
service,  since  it  is  usually  altered  in  aneurism  and  not  in  the  pulsatile  tumour;  and 
the  other  points  of  the  diagnosis  between  aneurism  and  pulsatile  tumour  should  be 
carefully  examined  -(see  p.  44). 

The  diagnosis  having  been  made,  the  question  will  occur  whether  the  case  is  a 
fit  one  for  compression,  or  whether  the  Hunterian  operation  must  be  performed. 
Compression  on  the  external  iliac,  in  persons  not  very  fat,  can  be  easily  applied  by 
the  finger  ;  and  numerous  instances  of  the  success  of  digital  pressure  in  this  region 
are  recorded.  In  the  face  of  such  facts,  no  surgeon  would  be  doing  his  duty  who 
exposed  his  patient  to  the  great  risks  of  an  operation  on  the  external  iliac  artery, 
without  a  well-considered  and  persevering  attempt  to  cure  the  disease  by  pressure, 
whether  digital  or  instrumental.  In  these  aneurisms  complete  pressure,  both 
proximal   and    distal,  by  means  of  a  tourniquet  applied  to  the   artery  above  and 

1  In  the  year  1868  a  patient  was  under  my  care  in  St.  George's  Hospital,  in  whom  Mr. 
Smyly,  of  Dublin,  bad  tied  the  common  femoral  artery  for  tbe  cure  of  popliteal  aneurism  in 
tbe  groin.  Tbe  operation  had  been  perfectly  successful  as  far  as  tbe  cure  of  the  aneurism 
went;  in  fact,  tbe  latter  was  no  longer  perceptible.  But  the  patient  had  lost  tbe  second  and 
third  toes  from  gangrene,  as  well  as  some  of  tbe  slrin  at  tbe  inner  side  of  tbe  foot ;  and  the 
cicatrix  had  ever  since  been  so  unsound  that  it  broke  down  into  a  torpid  ulcer  oh  any  slight 
cause.  This  bad  been  a  source  of  constant  misery  and  loss  of  activity  to  him  ever  since  the 
operation.  J  should,  however,  add  that  there  had  been  some  ulceration  of  this  foot  and  leg 
before  tbe  femoral  was  tied. 

2  Further  details  on  tbe  subject  of  the  ligature  of  the  common  femoral  artery  will  be 
found  in  a  lecture  by  me,  published  in  the  Lancet,  Aug.  L'9,  1874,  p.  29'J,  and  in  Mr.  0. 
Pembertoll's  Address  in  Surgery,  1872,  p.  8. 
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another  below  the  tumour,  has  been  found  extremely  successful.  The  patient  should 
be  confined  to  bed  for  a  few  days,  while  the  instruments  are  being  got  ready — for 
it  is  necessary  to  see  that  the  compressors  fit  very  accurately — and  during  this 
interval  the  way  may  be  prepared  by  the  application  of  digital  pressure  for  the  more 
serious  endeavour  to  cure  the  disease.  Then  ether  or  chloroform  should  be  ad- 
ministered, and  the  patient  should  be  kept  under  its  influence  for  the  necessary 
length  of  time,  whilst  all  circulation  is  suspended  in  the  sac  by  pressure  on  the 
external  or,  if  necessary,  the  common  iliac  above  and  on  the  femoral  below. 

An  instance  of  cure  of  inguinal  aneurism  by  this  means  is  recorded  by  Dr.  Mapother,1  in 
which  the  pressure  was  applied  on  the  first  occasion  for  seven,  and  on  the  second  for  twelve 
hours ;  and  instances  of  cure  by  long-continued  compression  between  the  heart  and  the 
aneurism  only  by  Mr.  Eck,2  Mr.  Lawsou,3  Mr.  Hilton,4  and  others.  In  the  last-named  case 
there  was  also  popliteal  aneurism,  which  was  simultaneously  ciu*ed.  I  am  informed,  however, 
that  in  this  last  case  the  cure  was  not  permanent  in  the  popliteal  aneurism,  and  the  limb  was 
afterwards  amputated  in  the  country. 

It  is  possible,  also^  that  direct  pi^essure  upon  the  tumour  may  assist  in  the  cure, 
as  it  seems  to  have  done  in  Mr.  Luke's  case,  above  referred  to ;  but  this  should  be 
used  very  cautiously,  since  sloughing  of  the  coverings  of  the  tumour  would  most 
seriously  complicate  the  case.  A  most  interesting  case  of  cure  of  a  large  femoral 
aneurism  by  direct  pressure  is  related  on  p.  67. 

Ligature  of  the  external  iliac  artery. — The  operation  for  securing  the  external 
iliac  artery  is  usually  regarded  as  a  very  successful  one  ;  and  relatively  to  the  other 
operations  on  large  trunk  vessels  it  may  be  so  considered ;  still  the  mortality  among 
the  cases  hitherto  published  has  been  very  great.  Of  153  cases,  taken  indis- 
criminately, forty-seven  died ;  a  mortality  exceeding  that  of  amputation  of  the 
thigh. 

The  operation  is  performed  by  making  a  sufficient  incision  through  the  parietes 
of  the  lower  part  of  the  abdomen,  the  precise  direction  of  which  is  not  a  matter  of 
very  great  consequence,  but  which  is  usually  drawn  from  a  little  above  the  centre  of 
Poupart's  ligament  outwards  (so  as  to  avoid  the  direction  of  the  epigastric  artery) 
to  a  little  internal  to  the  anterior  superior  spine,  from  which  point  it  may  be  curved 
inwards,  as  far  as  may  be  thought  necessary,  towards  the  umbilicus  ;  or  it  may  lie 
directly  over  the  course  of  the  artery.  The  muscles  are  to  be  divided  to  the  same 
extent,  care  being  taken  in  dividing  the  lower  strata,  until  the  transversalis  fascia  is 
reached.  This  structure  can  generally  be  recognised  immediately  beneath  the 
muscles,  and  should  be  divided  in  the  iliac  fossa,  not  far  from  the  anterior  superior 
spine,  upon  a  director,  after  a  hole  has  been  cautiously  made  in  it.  The  operator 
will  now  find  a  cellular  interval  lying  above  the  peritonaeum ;  and  that  membrane, 
with  the  intestines,  should  be  gently  and  gradualby  pushed  over  towards  the  middle 
line,  until  the  vessels  are  seen  or  felt.  The  vein,  it  should  be  remembered,  lies 
internal  to  the  artery;  and  the  genito-crural  nerve,  or  lower  down  its  genital  branch, 
lies  on  the  anterior  surface  of  the  vessel.  The  ligature  must  therefore  be  passed 
from  within  outwards ;  and  if  the  nerve  have  been  included  in  it,  care  should  be 
taken  to  slip  the  thread  away  from  under  it  before  the  knot  is  tied.  The  ligature  of 
this  little  nerve  need  not,  however,  lead  to  any  bad  results.  The  accident  which 
usually  happens  in  this  operation  is,  naturally,  the  laceration  of  the  peritonseuin . 
It  is  not  necessarily  attended  with  fatal  or  even  serious  consequences;  in  fact,  a 
successful  case  is  recorded  in  which  the  peritonaeum  had  been  divided  by  mistake  for 
the  transversalis  fascia,  to  the  extent  of  the  external  wound  ;  but  any  injury  to  the 
peritonaeum  should  nevertheless  be  most  carefully  avoided. 

In  principle,  the  various  operations  described  on  the  iliac  arteries  reduce  themselves  to  two 
methods,  in  one  of  which  the  artery  is  reached  from  below,  while  in  the  other  it  is  approached 
from  without  or  from  above,  as  has  been  just  described.  The  latter  method  is  easier  when 
the  aneurism  encroaches  upon  Poupart's  ligament;  the  former  when  the  tumour  is  situated 


1  Dublin  Med.  Press,  March  20,  1865.  2  St  Barth.  Hosp.  Reports,  ii.  190. 

3  Lancet,  October  26,  1867.  4  Med.-Chir.  Trans,  vol,  hi.  p.  309. 
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lower  down,  and  the  whole  of  the  artery  may,  therefore,  be  expected  to  he  found  healthy. 
There  is  little  difference  between  the  two  plans,  except  that  the  operation  from  below  requires 
a  smaller  incision,  and  is  less  difficult  in  appropriate  cases;  but  if  the  artery  be  pressed  back 
into  the  pelvis  by  a  tumour  extending  up  into  the  groin,  it  becomes  much  more  difficult,  if 
not  impracticable,  from  adhesion  between  the  tumour  and  the  peritonaeum.  Sir  A.  Cooper, 
in  describing  the  operation  from  below,  advises  that  '  the  centre  of  the  internal  oblique  and 
transversalis  muscles  should  be  raised  from  Poupart's  ligament.  The  opening  by  which  the 
spermatic  cord  quits  the  abdomen  is  thus  exposed,  and  the  finger  passed  through  this  space  is 
directly  applied  upon  the  iliac  artery.'  The  rest  of  the  operation  then  consists  chieflv  in 
scratching  the  fascia  off  the  artery,  separating  the  latter  from  the  vein  and  passing  the  liga- 
ture round  it,  which  Sir  A.  Cooper  directs  to  be  done  from  without.  Mr.  Guthrie,  however, 
justly  observes  that  the  vein  is  less  likely  to  be  injured  if  the  point  of  the  needle  be  first 
insinuated  between  it  and  the  artery,  and  the  ligature  carried  from  within  outwards.1 

The  points  to  be  chiefly  guarded  against  in  the  ligature  of  the  external  iliac 
artery  are,  wound  of  the  epigastric  artery,  of  the  vas  deferens,  or  other  constituents 
of  the  spermatic  cord,  laceration  of  the  peritonaeum,  puncture  of  the  external  iliac 
vein  or  of  the  circumflex  vein,  ligature  of  the  genito-crural  nerve,  and  a  too  free 
disturbance  of  the  subperitoneal  cellular  tissue.  The  wound  of  the  epigastric  artery 
is  only  probable  when  the  operation  is  practised  from  below.  The  vessel  can,  it  is 
true,  be  secured,  but  the  bleeding  and  loss  of  time  are  objectionable  ;  and  after  it  is 
tied  an  important  anastomosis  is  stopped  up,  and  the  chance  of  gangrene  increased. 
The  vas  deferens  also  is  only  endangered  in  tracing  the  artery  upwards.  A  know- 
ledge of  its  position,  and  its  peculiar  cord-like  feeling,  will  suffice  to  make  the 
operator  avoid  it.  The  laceration  of  the  peritonaeum  cannot  always  be  avoided. 
Great  gentleness  should  be  used ;  and  before  the  operation  the  patient  should  have 
been  well  purged,  in  order  to  obviate  any  distension  of  the  intestines.  The  clean 
exposure  of  the  artery  is  the  best  safeguard  against  wounding  the  vein  or  including 
the  nerve.  The  circumflex  iliac  vein  which  crosses  the  end  of  the  artery  must  be 
avoided  in  the  operation  from  below.  A  careful  selection  of  the  method  most 
appropriate  to  the  case  before  him  will  enable  the  operator  to  reach  the  artery  with 
the  least  possible  disturbance  of  the  deep  cellular  tissue.  It  is  true  that  it  may 
become  absolutely  necessary  to  disturb  a  large  extent  of  the  peritonaeum  from  its 
cellular  connections ;  but  this  should  always  be  avoided  as  far  as  possible,  since  it 
greatly  increases  the  risk  of  diffuse  inflammation  on  one  or  the  other  side  of  the 
serous  membrane. 

In  Norris's  and  Cutter's  tables  2  of  153  cases  of  ligature  of  this  artery  for  all 
causes,  forty-seven  died  ;  out  of  these  the  cause  of  death  is  not  stated  in  one,  was 
doubtful  in  one,  and  in  two  was  unconnected  with  the  operation ;  of  the  remaining 
forty-three,  seventeen  died  of  gangrene,  and  three  of  sloughing  of  the  sac,  nine  of 
haemorrhage,  five  of  peritonitis,  one  of  pelvic  abscess,  one  of  diffuse  inflammation, 
three  of  prostration  and  exhaustion,  one  of  pleurisy,  two  of  tetanus,  and  one  of 
delirium  tremens.  Two  of  the  remaining  cases  were  unaccounted  for.  In  successful 
cases,  the  earliest  period  of  the  separation  of  the  ligature  was  the  tenth,  the  latest  , 
the  sixty-second  day.  In  fifty-two  cases  it  came  away  before  the  twentieth  day,  and 
in  thirty  others  before  the  thirtieth.3 

Abdominal  Aneurism. 

Many  of  the  pulsating  tumours  which  are  found  in  the  false  pelvis  are  of  a 
cancerous  nature ;  many  of  those  which  are  undoubtedly  aneurismal  are  seated  upon 
the  aorta,  too  high  for  surgical  treatment.  Thus,  both  the  diagnosis  and  treatment 
of  such  tumours  demand  the  most  careful  consideration.     I  can  add  nothing  on  the 

'  Guthrie's  Commentaries,  p.  268. 

2  Am.  Journ.  Med.  Sc.  vol.  xiii.  (1847)  p.  13 ;  vol.  xlviii.  (1864)  p.  36.  There  seems  an 
error,  in  Dr.  Cutter's  statement  of  his  results.  He  tabulates  fourteen  deaths,  but  only  reckons 
thirteen. 

'■'•  A  successful  case  of  ligature  of  the  external  iliac  with  silver  wire  has  been  recorded  by 
Dr.  Martin  in  the  Am.  Journ.  of  Med.  Sc.  Oct.  1866,  p.  580.  The  iliac  arteries  (external  or 
common)  seem  to  me  peculiarly  appropriate  for  the  animal  ligatures  which  have  lately  been 
introduced  into  practice  by  Mr.  Barwell  and  others.  See  a  case  reported  by  me  in  the  St. 
Qeori/e's  Hasp.  Repvris,  vol.  x.  p.  483,  and  Barwell,  On  Aneurism,  p.  13. 
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general  question  of  the  diagnosis  between  aneurism  and  pulsatile  tumour  of  bone  to 
what  will  be  found  above ;  and  will  here  merely  remark  that  the  points  most  likely 
to  be  marked  as  distinguishing  a  tumour  of  the  os  innominatum  from  an  aneurism 
of  the  iliac  or  gluteal  artery  would  be  the  presence  of  swelling  on  both  sides  of  the 
bone,  and  the  appearance  of  cancer-cells  in  the  urine,  together  with  the  equal  beat  of 
the  pulse  on  the  two  sides.  It  would  never  be  agreeable  or  advisable  to  commence 
an  operation  on  the  iliac  vessels  without  having  plainly  heard  the  aneurismal  bruit. 
But  Mr.  Moore's  case  of  ligature  of  the  common  iliac  artery  for  a  supposed  aneurism, 
which  proved  to  be  a  mass  of  cancerous  glands  pressing  on  all  three  iliac  arteries, 
shows  that  even  this  symptom  may  be  deceptive.1 

As  to  the  treatment  of  an  aneurism  in  the  belly,  three  plans  suggest  themselves : 
the  employment  of  compression  to  the  artery  above,  the  use  of  medical  means  only, 
or  the  Hunterian  operation.2 

The  successful  treatment  of  abdominal  aneurism  by  compression  was  first  carried  out  by 
Dr.  Murray,  of  Newcastle-upon-Tyne,3  under  chloroform  ;  pressure  being  kept  up  on  the  first 
occasion  for  two  hours  and  on  the  second  for  five  hours,  with  permanent  success.  In  a  case 
under  the  care  of  Dr.  Heath,  of  Sunderland,4  pressure  had  been  kept  up  irregularly  for  ten 
hours,  when  the  patient  fainted  under  chloroform.  The  symptoms  were  as  bad  as  ever.  He 
was  urged  to  bear  a  final  effort  without  chloroform.  This  he  did,  and  at  the  end  of  twenty 
minutes,  when  he  declared  he  could  bear  it  no  longer,  the  aneurism  had  become  solid  and  had 
ceased  to  beat. 

In  the  year  1874  I  produced  at  the  College  of  Surgeons  5  a  table  of  all  the  cases  which  I 
could  then  find,  in  which  rapid  pressure  had  been  applied  with  a  view  of  curing  the  aneurism 
at  a  single  sitting — an  attempt  which,  in  many  of  them,  was  repeated  at  subsequent  sittings 
with  varying  success.  In  six  of  these  the  aneurism  was,  or  was  diagnosed  as  being,  aortic. 
The  fact  was  ascertained  in  four  by  post-mortem  examination  (in  one  of  which  the  aneurism 
wai  chiefly  of  the  superior  mesenteric,  though  extending  from  the  aorta) ;  and  in  the  other 
two  there  seems  no  reason  to  question  the  diagnosis.  Of  these,  three  were  successful,  two 
were  fatal,  and  in  the  sixth  the  attempt  was  abandoned  before  fatal  injury  had  been  inflicted. 
In  ten  the  aneurism  was  iliac,  or  ilio-femoral ;  seven  were  cured.  In  the  other  three  the 
attempt  failed,  and  all  the  patients  died  after  ligature  of  the  vessel,  which  in  one  case  was  the 
aorta. 

The  dangers  which  are  incidental  to  the  compression  of  the  arteries  of  the  belly  are,  first, 
those  attending  prolonged  anaesthesia ;  secondly,  the  risk  of  peritonitis  from  irritation  of  the 
peritonaeum,  either  covering  the  bowels  or  the  mesentery ;  and  thirdly,  contusion  of  the 
pancreas,  kidney,  or  other  viscera.  The  operation  is  both  a  difficult  and  a  very  dangerous 
one,  but  its  danger  is  very  much  less  than  that  of  ligature  of  the  aorta,  or  even  of  the  common 
iliac.  I  am  not  at  all  sure,  however,  that  the  ligature  of  the  external  iliac,  when  this  is 
possible,  is  not  a  less  dangerous  measure,  and  it  is  certainly  far  more  certain  in  its  action. 

The  Hunterian  opei^ation  for  abdominal  aneurism  may  be  practised  on  the 
common  iliac  artery,  or  on  the  lower  part  of  the  aorta.  In  some  cases  it  may  perhaps 
be  possible  to  secure  the  upper  part  of  the  external  iliac  for  aneurism  situated  above 
the  groin ;  but  this  operation  has  been  already  described. 

The  operations  for  securing  all  the  iliac  arteries  are  similar  in  principle,  and 
identical  in  most  of  their  details.  The  same  incision  serves  to  reach  them  all — only 
to  reach  the  common  or  internal  iliac  the  incision  must  extend  further  upwards,  and 
must  be  longer,  in  consequence  of  the  greater  depth  at  which  the  internal  iliac  lies, 
and  the  higher  position  of  the  common  iliac.  Hence  the  surgeon  can  determine 
during  the  operation  which  vessel  he  will  select,  according  to  the  extent  of  the 
tumour  and  the  appearance  of  the  artery  when  exposed.6 

In  applying  a  ligature  to  the  common  iliac,  the  operator  must  remember  the 
situation  of  the  large  veins  which  run  with  the  artery  of  each  side ;  and  he  must  be 

1  Med.-Chir.  Trans,  vol.  xxxv.  p.  468. 

'  The  old  method  has  been  adopted  here  also ;  but  its  results,  I  believe,  have  been,  and 
would  always  be,  uniformly  fatal. 

3  Med.-Chir.  Trans,  vol.  xlvii.  p.  187.  Dr.  Murray  speaks  of  the  experiment  of  curing 
abdominal  aneurism  by  pressure  as  one  previously  unthought  of — not  having  met  with  the 
recommendation  of  the  plan  in  the  first  edition  of  this  work. 

4  Brit.  Med.  Journal,  Oct.  5,  1867.  5  Lancet,  Oct.  10,  1874. 
6  Guthrie,  Commentaries,  p.  262. 
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careful  to  look  out  for  the  ureter,  both  to   avoid  including  it    n  the  ligature  (of 
which,  however,  there  is  little  risk),  and  to  avoid  doing  it  any  other  damage. 

The  common  iliac  may  also  be  tied  by  an  operation  behind  the  peritonaeum 
similar  to  that  which  is  used  in  experimental  operations  on  the  lower  animals  for 
tying  the  abdominal  aorta. 

Sir  P.  Crampton's  case  is  well  known,  and  his  operation  is  a  good  illustration  of 
the  method  of  reaching  the  artery  from  above  the  tumour.  An  incision  was  made 
from  the  end  of  the  last  rib  obliquely  forwards  and  downwards  to  the  crista  ilii,  and 
then  curved  forwards  above  and  parallel  to  the  crest  of  the  ilium,  terminating  at  the 
anterior  superior  spine.  The  muscles  and  fascia  transversalis  were  cut  through  at 
the  bottom  of  the  incision  till  the  subperitoneal  interval  was  reached,  and  then  the 
peritonaeum  being  held  back  by  the  front  of  the  finger,  a  probe-pointed  bistoury  was 
run  along  the  back  of  the  finger,  and  so,  by  repeated  strokes  of  the  bistoury,  the 
muscles  were  divided  to  the  extent  of  the  external  wound.  Sufficient  room  was 
thus  obtained  to  pass  in  the  whole  hand,  and  raise  the  peritonaeum  and  intestines 
from  the  fascia  iliaca.  The  parts  were  then  plainly  visible,  and  the  vessel  easily 
secured.1 

In  the  '  Am.  Journ.  Med.  Sc.,'  April  1881,  a  most  interesting  case  is  related,  in 
which  a  large  aneurism  had  greatly  displaced  the  iliac  arteries.  Prof.  Sands,  of 
New  York,  tied  the  left  common  iliac  artery  by  an  incision  through  the  peritoneal 
cavity,  similar  to  Sir  A.  Coopers  operation  on  the  abdominal  aorta.  The  operation 
was  entirely  successful,  and  the  patient  recovered,  though  after  amputation  of  the  leg 
for  gangrene.  This  plan,  however,  should  never  be  followed  if  either  of  the  others 
are  practicable. 

The  statistics  of  the  ligature  of  this  great  vessel  are  most  gloomy,  the  recoveries 
having  beea  only  exceptional.  In  the  'Am.  Journ.  of  Med.  Sc.'  for  July  1860, 
Dr.  Stephen  Smith  collected  all  the  cases  known  then  to  have  occurred,  thirty-two 
in  number,2  of  which  only  seven  terminated  in  recovery:  and  in  one  case  at  least 
the  patient  appears  to  have  died  under  the  operation.  The  causes  of  death  were 
noted  in  nineteen  cases :  and  it  is  remarkable  that  gangrene  was  the  alleged 
cause  in  only  three  instances ;  the  others  were,  '  exhaustion  '  eight,  haemorrhage  six, 
and  peritonitis  two.  In  successful  cases,  or  cases  uncomplicated  by  haemorrhage,  the 
ligature  may  be  expected  to  separate  in  about  three  weeks.3 

Ligature  of  the  abdominal  aorta. — Sir  A.  Cooper's  case,  the  first  in  which  the 
abdominal  aorta   has  been  tied,  is  well  known.4     The  patient  was  suffering  from 

1  It  is  worth  while  to  quote  Sir  P.  Crampton's  forcible  description.  '  The  parts  were 
unobscured  by  a  single  drop  of  blood.  There  lay  the  great  iliac  artery,  nearly  as  large  as 
my  finger,  beating  awfully,  at  the  rate  of  120  in  a  minute,  its  yellowish- white  coat  contrasting 
strongly  with  the  dark  blue  of  the  iliac  vein  -which  lay  beside  it,  and  seemed  nearly  double 
its  size.  The  ureter,  in  its  course  to  the  bladder,  lay  like  a  white  tape  across  the  arteiy :  but 
in  the  process  of  separating  the  peritonaeum,  it  was  raised  with  that  membrane,  to  which  it 
remained  attached'  (Med.-Chir.  Trans,  vol.  xvi.  p.  162). 

2  Dr.  Smith  lias  divided  his  cases  into  four  groups:  1,  for  arrest  of  haemorrhage  in 
wounds,  or  in  surgical  operations,  eleven  cases,  only  one  of  which  recovered ;  2,  for  aneurism, 
fifteen  cases,  ten  deaths;  3,  for  pulsating  tumour  mistaken  for  aneurism,  four  cases,  one 
recovery ;  4,  to  obviate  haemorrhage  in  an  operation  in  one  case,  and  in  an  aneurism  for 
anastomosis  in  the  second,  two  cases,  both  of  "which  died.  It  is  perhaps  hardly  presump- 
tuous to  say.  after  this  experience  of  the  operation,  toat  most  of  the  cases  never  ought  to 
have  been  submitted  to  ligature  :  and  that  the  operations  in  the  first  class  would  now  be 
unjustifiable. 

3  I  have  little  doubt  that  in  future  the  ligature  of  the  common  iliac  artery  will  be 
rendered  much  less  fatal  by  the  use  of  antiseptics  and  drainage,  and  by  the  employment  of 
animal  ligatures.  In  the  onlv  case  in  which  I  have  myself  performed  the  Hunterian  opera- 
tion for  ilio-femoral  aneurism,  the  artery  was  situated  so  deeply  that  it  was  impossible  to 
expose  enough  of  it  to  see  whether  it  was  the  common  or  external  iliac.  My  impression  was 
that  it  was  the  external,  though  in  the  situation  of  the  common,  i.e.  that  the  common  iliac 
had  bifurcated  higher  than  usual.  I  used  Mr.  Harwell's  ligature  made  of  the  ox's  aorta,  and 
nothing  could  have  done  better,  as  far  as  everything  connected  with  the  ligature  went.  Gan- 
grene had  commenced  in  the  foot  and  leg  before  the  operation.  An  unsuccessful  attempt  had 
been  made  to  cure  the  aneurism  bv  rapid  pressure  on  the  common  iliac  {St.  George's  Hosp. 
Reports,  vol.  x.  p.  483). 

1  Surf/iced  Essays,  by  Cooper  and  T  ravers,  vol.  i.  p.  128. 
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aneurism,  which  appears  to  have  involved  the  left  common  iliac  artery,  and  the 
vessel  below  it  to  some  extent.  It  had  burst  through  the  skin,  and  the  patient  was 
greatly  reduced  by  haemorrhage.  Sir  A.  Cooper  endeavoured,  by  making  a  small 
puncture  into  the  aneurism  which  he  could  plug  with  his  finger,  to  reach  the  opening 
of  the  artery,  with  a  view  of  tying  it  on  both  sides  of  its  communication  with  the 
sac— the  operation  since  practised  by  Mr.  Syme.  But  as  he  could  not  reach  the 
vessel  by  this  means,  he  determined  to  give  the  patient  the  '  only  hope  of  safety ' 
which  remained  for  him,  by  putting  a  ligature  round  the  artery  above  the  tumour 
— the  aorta.  The  operation  was  accomplished  by  an  incision  through  the  linea  alba 
three  inches  in  length,  its  centre  corresponding  to  the  umbilicus;  the  peritonaeum 
was  opened  to  about  the  extent  of  the  skin- wound;  the  intestines,  which  were  com- 
pletely empty,1  did  not  protrude ;  the  finger  was  passed  down  between  their  convolu- 
tions on  to  the  spine,  where  the  aorta  was  felt  beating  violently.  The  peritonaeum 
was  then  scratched  through  with  the  finger-nail,  and  the  point  of  the  finger  was  in- 
sinuated below  the  vessel.  The  aneurism- needle  was  then  conveyed  round  the  aorta, 
and  the  ligature  tied.  In  doing  this,  great  care  was  necessary  to  avoid  including  the 
intestine  or  omentum.  Sir  A.  Cooper's  patient  survived  forty  hours ;  Mr.  James's 
died  the  same  evening.  These  cases,  to  say  nothing  of  the  numerous  instances  in 
which  the  artery  has  been  successfully  tied  in  the  lower  animals,  certainly  show  the 
possibility  of  survival  after  the  operation;  and  accordingly  the  operation  has  been  re- 
peated several  times,2  not,  however,  on  Sir  Astley  Cooper's  plan,  but  by  an  operation 
similar  in  most  respects  to  Sir  P.  Crampton's  on  the  common  iliac  artery ;  that  is  to 
say,  by  a  free  incision  through  the  abdominal  walls,  somewhat  far  back,  carried  down 
to  the  fascia  limner  them,  then  making  a  cautious  division  of  this  fascia  to  the 
extent  of  the  wound,  gradually  pushing  over  the  peritonaeum  and  intestines, 
and  directing  the  fingers  towards  the  front  of  the  spine,  where  the  pulsation  of  the 
great  artery  will  easily  be  felt.  But  though  it  is  easy  to  feel  the  artery,  there  is 
much  difficulty  in  getting  the  finger  round  it.  and  in  separating  it  from  the  important 
parts  which  lie  around. 

Many  most  interesting  questions  present  themselves  in  considering  the  justifiability 
of  this  daring  experiment  in  operative  surgery.  Our  space  will  not  allow  of  their 
adequate  discussion;  but  the  main  considerations  must  be  summarily  stated.  First, 
is  there  really  any  rational  prospect  of  recovery  ?  One  of  the  patients  (Monteiro's) 
survived  ten  days,  so  that  it  would  be  rash  to  deny  that  there  is.  Still  we  must  not 
forget  that  such  an  operation  is  never  undertaken  except  upon  a  patient  in  the 
extremity  of  a  disease  probably  affecting  the  whole  arterial  circulation,  one  in  a  very 
different  condition  from  a  healthy  animal,  or  even  a  healthy  man.  Secondly,  allowing 
the  theoretical  possibility  of  recovering,  is  the  practical  chance  of  it  ever  equal  to 
that  of  spontaneous  cure?  Sir  A.  Cooper's  case  certainly  was  one,  to  judge  by  his 
description,  in  which  such  a  cure  was  impossible,  since  he  had  laid  open  the  tumour 
in  an  unsuccessful  attempt  to  perform  the  old  operation;  and  haemorrhage  must 
soon  have  occurred,  and  could  hardly  have  failed  to  prove  instantly  fatal,  so  that 
some  operation  was  inevitable.  But,  thirdly,  is  it  ever  necessary  to  secure  the  aorta 
itself?  Mr.  Guthrie  believes,  on  the  contrary,  that  when  an  operation  is  possible,  the 
common  iliac  artery  above  the  tumour  could  always  be  reached  by  making  the 
incision  on  the  opposite  (sound)  side,  as  if  to  tie  the  common  iliac  on  that  side,  and 
then  passing  over  from  that  artery,  when  it  has  been  found,  to  the  one  on  the  side  of 
the  disease.3  The  old  operation  might  be  attempted,  but  would  be  very  liable  to 
fail,  from  the  fact  of  the  sac  passing  into  the  pelvis,  and  so  perhaps  pressing  the 
opening  of  the  artery  out  of  sight ;   or  galvano-puncture  might  be  tried  in  a  case 

1  Sir  A.  Cooper  adds  the  remark,  that  in  this  operation  it  is  essential  to  have  the  bowels 
well  emptied :  and  the  truth  of  this  observation  was  exemplified  in  tbe  next  case  in  which 
the  artery  was  tied,  by  the  great  trouble  experienced  by  the  operator  (Mr.  James")  in  conse- 
quence of  the  tympanitic  condition  of  the  intestines  (Med.-Chir.  Trans,  vol.  xvi.  p.  1). 

2  By  Murray.  Med,  Gas.  1834.  vol.  xiv.  p.  68;  Monteiro,  Schmidt's  Jahrb.  1843:  South. 
Lancet'.  1856,  vol.  ii.  p.  222:  M'Guire,  Am.  Journ.  of  Med.  8c.  Oct.  1868,  p.  415  ;  and  with 
a  temporary  compressor  by  Mr.  Stokes,  of  Dublin  (see  page  61,  note  2). 

3  Commentaries,  p.  265. 
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which  seemed  suitable  for  it.  In  such  desperate  circumstances  probably  any  treatment 
would  be  unavailing  to  prolong  life ;  but  the  risk  of  doing  harm  by  any  treatment 
is  not  great,  since  the  patient's  life  "will  not  last  under  any  circumstances  more 
than  a  few  days.  On  the  whole,  however,  the  natural  repugnance  of  surgeons  to 
perform  great  operations  which  cannot  be  expected  to  succeed,  will  either  banish 
this  altogether  from  practice,  or  restrict  it  to  a  very  few  exceptional  cases. 

Gluteal  Aneurism. 

Pulsating  tumours  in  the  buttock,  of  spontaneous  origin,  are  usually  found  to  be 
of  a  cancerous  nature,  and  connected  with  the  innominate  bone :  but  aneurism  of  the 
gluteal  or  sciatic  artery  may  occur  unconnected  with  wound,  and  in  the  Museum  of 
the  College  of  Surgeons  there  is  a  preparation  by  John  Hunter  of  an  aneurism  of  the 
internal  pudic  artery.  The  diagnosis,  however,  should  be  very  clearly  established 
before  the  extremely  dangerous  measures  necessary  for  the  treatment  of  gluteal 
aneurism  are  recommended.  The  points  to  which  principal  attention  would  be 
directed  would  be,  whether  any  tumour  is  present  in  the  iliac  fossa ;  or  can  be  felt  in 
the  pelvis  from  the  rectum  or  vagina  ;  whether  the  bruit  is  of  the  true  aneurismal 
character;  whether  any  bone  can  be  felt  in  the  envelope  of  ths  tumour;  whether  the 
pulsation  resembles  that  of  aneurism  (expansive)  or  that  of  pulsatile  tumour  (rapid 
and  heaving)  ;  and,  finally,  whether  any  sign  of  constitutional  affection  can  be  detected. 
Mr.  Guthrie's  case,1  however,  shows  that  the  greatest  experience  in  aneurism  cannot 
always  insure  against  errors  of  diagnosis. 

If  the  existence  of  aneurism  appears  certain,  the  surgeon  has  the  choice  of  a  great 
variety  of  methods  of  treatment :  pressure  on  the  aorta  or  common  iliac  from  the 
abdominal  wall ;  pressure  on  the  artery  leading  to  the  aneurism,  carried  on  from  the 
rectum ;  coagulating  injection  ;  galvano-puncture  ;  the  old  operation  by  laying  open 
the  sac ;  ligature  of  the  artery  leading  to  the  tumour,  after  the  method  of  Anel ;  or 
the  Huntei'ian  operation  applied  to  the  internal  iliac,  or  even  to  the  common  iliac. 

The  affection  is  so  very  rare  that  it  is  hardly  worth  while  to  spend  much  space 
on  it  in  a  work  of  this  character.  I  would  refer  to  a  lecture  published  in  the  '  Lancet ' 
for  July  11  and  18,  1874,  for  the  literature  of  the  subject  up  to  that  period,  and  for 
the  evidence  which  led  me  to  the  following  conclusions  :  viz.,  that 

1.  Gluteal  aneurisms,  both  traumatic  and  spontaneous,  are  very  favourably 
circumstanced  for  the.  treatment  by  either  rapid  or  gradual  compression,  applied  to 
the  aorta  or  common  iliac. 

2.  If  this  treatment  does  not  succeed  by  itself,  it  may  be  supplemented  by 
coagulating  injection  or  galvano-puncture,  performed  while  the  patient  is  narcotised 
and  the  circulation  commanded. 

3.  When  such  treatment  fails,  and  particularly  in  aneurisms  with  imperfect 
or  ruptured  sacs,  where  it  is  not  indicated,  the  internal  iliac  must  be  tied  when  the 
surgeon  thinks  that  he  cannot  find  the  artery  outside  the  pelvis.  But  when  the 
artery  is  accessible,  the  old  operation,  or  the  operation  of  Anel,  should  be  practised, 
according  to  the  size  and  extent  of  the  tumour. 

4.  The  ligature  of  the  internal  iliac  artery  is  liable  to  failure  in  cases  of  spon- 
taneous aneurism  from  a  diseased  condition  of  the  coats  of  the  artery,  and  should 
always  be  avoided  when  other  means  of  treatment  ai-e  available. 

I  have  only  to  add  that  since  that  time  a  very  intei-esting  case  published  by  Dr. 
Sands,  of  New  York,2  has  shown  the  possibility  in  some  cases  of  making  pressure  on 
the  arterv  above  the  tumour  from  the  rectum  for  a  considerable  time,  though  it  is 
true  that  in  the  instance  in  question  no  effect  was  produced. 

It  remains  only  to  describe  the  operation  for  ligature  of  the  internal  iliac  artery. 
The  internal  iliac  should  only  be  tied  for  aneurism  of  one  of  its  branches,  or  for  a 
wound  within  the  pelvis  in  which  pressure  will  not  stop  the  bleeding.  In  this  case, 
however,  the  operation,  which  is  one  in  itself  of  great  danger,  should  be  practised 

1  Med.-Chir.  Tram.  vol.  xxviii.  p.  308.  ~  Am.  Journ,  Med.  Sc.  April  1881. 
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only  after  very  careful  deliberation.  The  artery  lias  been  secured  in  order  to  stop 
haemorrhage  from  a  wound  in  the  buttock  ;  but  the  practice  has  been  justly  censured 
by  Mr.  Guthrie.1 

The  operation  much  resembles  that  aboye  described  for  placing  a  ligature  on  the 
common  iliac  (see  p.  145).  Having,  by  the  steps  there  prescribed,  arrived  at  the 
lowest  point,  or  bifurcation,  of  the  common  iliac  artery,  the  operator  must  follow 
down  the  internal  iliac  into  the  pelvis,  his  finger  being  laid  across  the  external  iliac 
vessels,  which  may,  if  it  be  practicable,  be  shielded  by  a  curved  spatula  from  all 
chance  of  injury.  It  is  desirable  to  place  the  ligature  at  a  distance  of  about  ^- 1 
inch  below  the  bifurcation.  The  vein  lies  behind  the  artery.  The  spot  at  which 
the  ligature  is  to  be  placed  having  been  fixed,  the  surgeon  scratches  the  artery  free 
from  its  connections  with  his  finger-nail,  and  then  proceeds  to  pass  the  ligature ;  in 
doing  which  Mr.  Guthrie  says  that  it  is  desirable  if  possible  to  see  the  vessel,- and  for 
this  purpose  directs  that  the  lips  of  the  wound  be  retracted.  The  artery,  however, 
lies  at  so  great  a  depth  that  it  can  only  be  brought  into  view  if  the  person  be  spare. 
Great  care  accordingly  is  required  to  avoid  wounding  the  peritonaeum,  the  ureter, 
and  the  vein  which  accompanies  the  artery.  The  termination  also  of  the  inferior 
mesenteric  vessels  (superior  hemorrhoidal)  mav  be  injured  in  operating  on  the  artery 
of  the  left  side. 

The  cases  in  which  this  operation  is  required  must  be  very  rare.  In  the  Lectures 
above  referred  to  twelve  cases  are  enumerated  in  which  the  internal  iliac  was  tied  for 
aneurism,  of  which  five  died. 

T.  Holmes.2 

1  Commentaries,  p.  270. 

2  In  the  first  edition  the  Sections  on  Digital  Pressure.  Manipulation,  Galvano-puncture. 
Coagulating  Injections,  Arterio-venous  Aneurism,  and  Cirsoid  Aneurism,  were  written  by 
Mr.  Hart. 
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JOHN  HUNTER  was  the  first  to  describe  inflammation  of  the  lining  membrane 
of  veins.  Aretseus 2  had  long  before  referred  to  some  such  disorder;  but  the 
disease  he  told  of  was  so  ill  defined  that  no  one  profited  or  sought  to  advance  his 
crude  idea.  Century  after  century  surgeons  continued  to  puncture,  divide,  and 
excise  veins,  fearless  of  the  result  and  innocent  of  their  inflammation.  Troublesome 
symptoms,  it  is  true,  sometimes  followed  these  operations ;  but  they  were  referred  to 
nerves,  tendons,  or  fasciae — anything  rather  than  the  veins — to  nerves  more 
especially. 

'  I  was  called  in  haste,'  says  Ambroise  Pare,  '  to  see  his  Majesty.3  He  had  been  let 
blood  by  a  surgeon,  and  a  nerve  had  been  wounded  in  performing  the  operation,  at  which  the 
king  cried  out  with  pain.  The  arm  became  contracted,  and  the  pain  diffused  throughout  the 
entire  limb.  I  applied  a  plaster  over  the  wound  to  assure  its  closing,  and  bathed  the  part 
with  warm  turpentine  and  spirits  of  whie  to  allay  the  irritation,  the  arm  being  bandaged  to 
the  shoulder,  and  after  a  time  the  symptoms  began  to  abate.' 

Gangrene,  he  further  states,  may  attack  an  arm  after  venesection,  and  may  prove 
mortal.  '  I  have  known  a  lady  to  die,'  writes  Dionis,  '  from  diffused  inflammation  of 
the  limb  after  a  bleeding  from  the  foot.' 

The  older  writers,  Pare,4  Petit,5  Haller,  Morgagni,  &c,  speak  of  the  clots  or 
'  polypi '  to  be  found  in  the  venous  system  ;  and  Meckel,  Frank,  Sasse,  and  more 
particularly  Gendrin,fi  followed  Hunter  in  describing  inflammation  of  the  inner  coat 
of  veins.  Gendrin's  description  may  be  summarised  thus  :  the  inner  and  middle  coats 
are  thickened  and  reddened  by  inflammation,  the  inner  coat  is  more  loosely  adherent  to 
the  middle  than  in  health,  lymph  is  exuded  on  the  lining  membrane,  the  blood  in  the 
vessel  coagulates ;  and  so  the  vein  is  filled,  partly  with  lymph  and  partly  with  clots. 
Then,  as  in  every  other  inflammation,  the  mingled  products  undergo  further  changes. 

Later  pathologists,  however,  have  doubted  how  far  the  staining  of  the  lining 
membrane  and  the  obstruction  of  the  vein  with  clot  was  really  due  to  inflammation. 

The  experience  of  Guthrie,7  who  doubts  the  existence  of  an  adhesive,  or,  as  he 
terms  it,  a  healthy  inflammation  of  veins,  is  opposed  to  Gendrin's  description ;  and 
Travers  8  concludes  that  '  the  internal  coat  of  a  vein  is,  when  compared  with  an 
artery,  difficultly  susceptible  of  adhesive  inflammation.  Indeed,  the  process  of 
healing  and  division  by  ulceration  seems  to  be  conducted  without  any  sign  of 
inflammatory  action  ;  but  the  indisposition  of  the  venous  membrane  to  inflame  is 
not,  as  appears  to  me,  inconsistent  with  its  tendency,  under  adequate  excitement,  to 

1  In  revising  this  article  of  my  deceased  friend,  I  have  put  all  the  statements  which  rest 
on  his  authority  under  his  name,  and  am  personally  responsible  for  those  which  stand  in  the 
first  person. — T.  Holmes. 

2  Ke$.    rj'.  Ilepl  rrjs  Kara  rrjv  Koi\r]v  (pXefda  d^elrjs  vovcrov.    Sydenham  edition,  London,  1856. 

3  Charles  IX.  of  France. 

4  (Euvres  completes  cV Ambroise  Pare,  par  .T.  F.  Malgaigne,  tome  ii.  pp.  268  et  seq. 

5  '  Shot  que  le  tronc  des  vaisseaux  est  entierement  bouche  par  le  premier  caillot,  le  sang 
qui  remonte  par  les  branches  se  coagule  a  raesure  qu'il  arrive,  la  tumeur  augmente  et  devient 
plus  dure.'  lie  then  describes  softening  of  the  tumour  thus  indurated,  which  he  ascribes  to 
separation  of  serum  from  the  clot:  'c'est  cette  serosite  qui  fait  la  mollesse  '  (Traite  des 
Maladies  chir.  tome  ii.  p.  42). 

G  Histoire,  anatomique  des  Inflammations,  tome  ii.  p.  16. 

7  A  Treatise  on  Gunshot  Wounds,  3rd  edit.  p.  209. 

8  Surgical  Essays,  part  i.  p.  255. 
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inordinate  and  excessive  inflammation.  It  is  not  unusual  to  find  the  morbid  action 
of  parts  that  are  difficultly  roused  least  controllable  when  once  set  up.' 

Cruveilhier  '  observed  that  vascularity  was  not  seen  in  the  lining  membrane  of 
veins,  even  when  the  blood  charged  with  irritants  from  inflamed  parts  caused  an 
inflammation ;  for  '  I  do  not  regard  the  phlebitis  as  the  first  change,  but  consider 
the  coagulation  as  anterior  to  the  phlebitis.'  Hunter2  thought  it  difficult  to  conceive 
'  how  adhesions  should  take  place  on  the  internal  surface  of  veins ;  since  it  is  most 
obvious  that  the  coagidable  lymph  thrown  out  by  the  exhalants  on  the  internal 
surface  of  the  vein,  mixing  with  the  same  fluid  circulating  with  the  other  parts  of 
the  blood,  would  be  swept  away  without  producing  any  effect.  But  since  such 
adhesions  do  in  fact  happen,  the  coagulable  lymph  must  undergo  some  change  con- 
nected with  the  disposition  which  produces  its  extravasation.' 

Travers  was  the  first  to  show  that  veins,  after  ligature  or  division,  repair  without 
an  adhesive  inflammation.  Three  preparations  illustrate  this  fact.  One,  in  the 
Museum  of  St.  Thomas's  Hospital,3  is  thus  described  :  '  Appearance  of  a  vein 
divided  by  the  ligature,  which  came  away  on  the  twenty -fifth  day.  The  upper  part 
of  the  vein  is  filled  with  firm  layers  of  coagula,  which  so  tenaciously  adhered  to  the 
inner  membrane  as  to  be  separated  with  difficulty ;  when  separated,  the  surface  was 
found  to  be  perfectly  smooth  and  natural.' 4  The  second  preparation  shows  the 
result  of  a  ligature  appliefl  to  the  jugular  vein  of  a  horse  for  twenty- four  hours. 
The  inner  vein-wall,  thrown  into  longitudinal  folds,  is  otherwise  natural  in  appear- 
ance, whilst  a  good  deal  of  lymph  is  accumulated  externally  around  the  ligature. 
The  third,  which,  with  the  preceding,  is  in  the  Museum  of  St.  George's  Hospital,5 
shows  the  effect  of  a  ligature,  including  part  of  the  parietes  of  the  jugular  vein  of 
a  horse.  Some  fibrine  is  deposited  in  the  track  of  the  thread  and  in  a  small  pouch 
below,  but  no  evidence  exists  of  any  inflammation  of  the  lining  membrane,  and  this 
three  days  after  application  of  the  ligature. 

Experiments  made  on  animals  used  to  be  appealed  to,  as  proving  that  in  inflamed 
blood-vessels,  the  lymph  found  in  their  interior  is  secreted  by  the  lining  membrane. 
Thus  Gendrin,  having  secured  a  portion  of  an  artery  between  two  ligatures,  and 
entirely  cleansed  it  of  blood,  discovered,  after  throwing  in  an  irritant  injection,  a 
plastic  membrane  deposited  within  the  part  so  insulated,  filling  up  the  whole  calibre 
of  the  vessel]  and  he  affirms  that  similar  results  followed  in  experiments  upon  veins. 
Notwithstanding  the  credit  this  view  long  obtained,  and  the  support  it  received  from 
authorities  in  this  country  and  abroad,  its  accuracy  was  disproved  by  Lee.  Having 
found  that  inflammation  of  the  coats  of  the  veins  only  occurred  when  the  blood  had 
previously  coagulated  in  them,  he  was  induced  to  believe  that  the  deposit  found  in 
the  veins  might  be  derived  directly  from  the  blood.  Gendrin's  experiment  was, 
therefore,  repeated ;  and  when  precautions  were  taken  to  exclude  all  blood  from  the 
vessel,  no  lymph  was  effused  in  the  vein. 

In  repeating  this  experiment,  Mr.  Callender  observed^  however,  that  lymph  is  occa- 
sionally found  within  the  veins,  but  that  its  presence  is  due  to  an  effusion  external  to 
the  vessel.  The  precaution  of  closing,  by  ligature  or  otherwise,,  the  opening  through 
which  the  irritants  are  introduced,  effectually  secures  its  absence.  The  following 
experiments  show  the  result  as  this  precaution  is,  or  is  not,  taken.  They  show  that 
the  lymph,  when  present,  finds  its  way  into  the  vein  from  without,  and  is  not 
exuded  from  or  through  the  lining  membrane.  Neither,  in  animals,  does  the 
internal  coat  inflame  when  irritated. 

1.  Part  of  the  femoral  vein  of  a  dog  being  selected,  free  from  anastomosing  branches,  a  ligature 
was  applied  so  as  to  stop  the  blood  coming  from  the  extremity.  The  vein  was  then  opened 
by  a  longitudinal  incision,  and  the  blood  in  the  vessel  was  removed.  A  second  ligature  was 
then  applied  between  the  longitudinal  cut  and  the  first  ligature,  and  a  third  was  tied  between 
the  wound  and  the  heart.     After  twenty-four  hours,  lymph  was  found  in  the  latter  inter- 

1  TraitS  cV  Anatomie  patholoffique  generate,  tome  i.  p.  290. 

2  Hunter,  Works,  vol.  iii.  p.  582.  '6  Series  x,  151. 

4  Travers,  Surgical  Essays,  plate  xiii.  5  Series  vi.  173,  193, 


152  DISEASES   OF   THE   VEINS. 

space,  but  not  in  the  first.     There  was  also  an  abundant  deposit  of  lymph  external  to  the 
vessel. 

2.  Part  of  the  femoral  vein  of  a  dog  having  been  included  between  two  ligatures,  was 
punctured,  all  blood  removed  from  its  interior,  and  two  small  pieces  of  lead  introduced 
within  the  portion  of  the  vessel  isolated  by  the  ligatures.  Twenty-four  hours  after  the 
operation  the  vein  was  surrounded  by  lymph,  a  considerable  quantity  of  which  had  entered 
the  vessel  through  the  puncture  distending  its  canal,  as  may  be  seen  in  the  preparation. 

3.  The  femoral  vein  of  a  dog  having  been  exposed,  an  experiment  was  made  which  resem- 
bled the  preceding  ;  but  the  ligature  nearer  the  heart  was  shifted  after  introduction  of  the 
foreign  bodies  so  as  to  cut  off  the  portion  of  vein  in  which  the  pieces  of  lead  were  included 
from  communication  with  the  puncture  in  the  wall  of  the  vessel.  The  lining  membrane  of 
the  portion  of  vein  thus  isolated  presented  a  natural  appearance  twenty-four  hours  after  the 
operation. 

4.  A  small  piece  of  lead  was  introduced  within  the  femoral  vein  of  a  dog,  and  there  suspen- 
ded by  a  thread,  as  seen  in  the  preparation.  The  puncture  in  the  vein-wall  was  then  closed  by  a 
ligature,  which  had  the  effect  of  slightly  narrowing  the  canal  of  the  vessel.  The  blood  was 
then  allowed  to  flow  through  the  vein  for  forty  hours.  At  the  end  of  this  time  the  lining 
membrane  of  the  vessel  retained  its  natural  appearance.1 

From  these  considerations  it  is  manifest  that  adhesive  phlebitis  has  been  very 
variously  described  and  accounted  for,  and  that  its  occurrence  has  been  denied 
by  some  pathologists.  There  can  be  no  doubt  but  that  veins  are  repaired  without 
its  aid,  and  experiments  upon  animals,  taken  for  what  they  are  worth,  show  that  the 
lining  membrane  of  these  vessels  does  not  inflame  when  irritated.  Absence  of 
vessels  from  this  membrane  points,  one  would  think,  a  reason  for  its  immunity.  A 
tissue  thus  circumstanced  may  eventually  be  involved  when  adjacent  parts  are  affected, 
but  it  rarely  originates  disease.  As  the  barrier  between  tissues  often  inflamed  on  the 
one  hand,  and  the  blood-stream  on  the  other,  it  would  obviously  discharge  an  impor- 
tant function  did  it  prevent  lymph  from  being  effused  on  the  internal  surface  of  the 
vein.  For,  although  this  lymph  might  be  swept  away  without  producing  any  local 
effect,  it  could  not  be  mingled  with  the  blood  without  risk  of  spoiling  that  fluid,  or  of 
causing  secondary  mischief  by  becoming  entangled  in,  and  so  obstructing,  the  capillary 
vessels. 

It  seems  better,  therefore,  to  consider  what  has  been  termed  adhesive  phlebitis 
under  the  name  of  thrombosis,  reserving  the  term  '  embolism  '  for  those  rarer  cases 
in  which  the  obstructing  material  is  carried  into  the  vein  in  the  course  of  the 
circulation. 

Thrombosis  and  Embolism. 

1.  Simple  thrombosis. — It  is  not  an  unheard-of  circumstance  for  the  blood  to 
form  a  normal  coagulum  in  the  veins,  without  any  known  cause ;  but  this  fact  shows, 
not  that  the  coagulation  is  truly  spontaneous,  but  only  that  causes  so  slight  as  to  be 
unobserved  or  forgotten  by  the  patient  may  arrest  the  venous  current.  Pressure  and 
mechanical  injury  are  the  most  familiar  causes  of  such  an  arrest,  and  numerous 
examples  are  recorded  in  which  coagula  have  formed  in  healthy  veins  under  such  cir- 
cumstances. Thus  Mr.  Callender  2  cited  from  Bouillaud  an  instance  in  which  the 
external  iliac  vein  was  thus  filled  with  coagulum,  when  compressed  by  the  intestine 
distended  with  fseces;  another  in  which  the  vena  cava,  and  a  third  in  which  the 
internal  iliac  vein,  was  closed  by  the  pressure  of  a  tumour  ;  and  he  related  a  case 
under  his  own  observation  in  which  a  young  man  had  long  lain  with  his  thighs 
drawn  up  on  the  abdomen,  and  where  the  mere  long-continued  flexion  of  the  vessels 
had  obstructed  the  femoral  veins  with  clot,  from  the  junction  of  the  profunda  to 
Poupart's  ligament.  He  also  refers  3  to  cases  of  obstruction  of  veins  mentioned  by 
Tweedie  as  following  a  contusion  of  the  thigh,  and  by  Lee  after  a  blow  on  the  patella. 
In  the  latter  class  of  cases,  however,  where  the  coagulation  follows  on  an  injury,  we 
must  admit  that  inflammation  may  have  an  unknown  influence  in  causing  the  coagu- 
lation, which  in  the  former  case  seems  merely  mechanical. 

1  Museum,  St.  Bartholomew's,  series  xiii.  156. 

2  See  his  essay  in  vol.  hi.  p.  360  of  the  last  edition  of  this  work. 

3  See  his  essay  '  On  Pyaemia,1  ibid.  vol.  i.  p.  275. 
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This  tendency  to  coagulate  is,  as  we  may  easily  imagine,  much  assisted  by  any 
cause  of  weakness,  and  by  many  diseases.  Thus  Mr.  Callender's  patient,  above 
referred  to,  was  slowly  dying  of  phthisis ;  and  most  of  the  cases  we  meet  with  occur 
in  the  course  of  some  disease,  very  commonly  pulmonary,  ov  associated  with  gout  or 
rheumatism.  In  such  cases  long  tracts  of  veins  have  been  watched  becoming 
gradually  obstructed,  without  any  pain  or  inconvenience  to  the  patient,  and  some- 
times they  as  gradually  recover.1  Such,  or  very  similar  to  such  cases  of  simple 
thrombosis,  are  those  which  occur  in  the  later  stages  of  fevers,  where  the  limbs 
become  cedematous  and  the  veins  can  be  felt  to  be  obstructed  in  places,  yet  there  is  no 
tendency  to  gangrene,  nor  any  great  cause  for  anxiety.  So  again  a  vein  may  be 
simply  obstructed  by  an  embolic  clot  (or  by  coagulum  forming  around  one),  which 
has  been  carried  into  it  from  a  distal  part  of  the  circulation.  The  interposition  of 
the  capillaries,  and  the  increasing  size  of  the  veins  as  they  pass  upwards,  render  this 
circumstance  exceptional  in  the  systemic  veins ;  but  in  the  pulmonary  artery,  which 
is  a  part  of  the  venous  system,  it  is  a  well-known  cause  of  death,  especially  after 
parturition  ;  and  in  many  diseased  conditions,  as  will  be  presently  shown,  the  clots 
found  in  the  veins  are  essentially  embolic,  i.e.  they  have  passed  into  the  affected 
vein  from  an  ulcerated  or  diseased  surface.  So  again  in  the  plugging  which  so  often 
occurs  in  varicose  veins,  it  is  highly  probable  that  the  plug  extends  to  higher  parts 
of  the  A^ein,  partly  by  detachment  of  portions  from  a  plug  previously  formed  below. 
But,  on  the  whole,  embolism  certainly  plays  a  less  conspicuous  part  in  the  obstruc- 
tion of  veins  than  in  that  of  arteries. 

The  character,  however,  of  the  impacted  coagulum  is  of  more  importance  in  the 
veins  ;  for  in  arteries  the  embolic  clot  is  usually  a  simple  mass  of  fibrin  e,  such  as 
may  be  detached  from  a  cardiac  vegetation,  whilst  in  the  veins  the  clot  more  fre- 
quently comes  from  a  diseased  surface,  and  is  unquestionably  likely  to  set  up  morbid 
actions  in  the  parts  to  which  it  may  be  carried,  leading  to  general  blood-poisoning. 
These  cases  form  the  connecting  link  or  transition  between  cases  of  simple  thrombosis 
— mere  passive  obstruction— and  cases  of  definite  phlebitis,  in  which  inflammation 
plays  a  leading  part,  and  in  which,  as  will  be  explained  in  the  sequel,  degenerative 
changes  are  propagated  through  the  clot  to  the  mass  of  the  blood. 

Those  pathologists  who  ascribe  nearly  all  morbid  changes  to  the  presence  of 
bacilli  find  the  explanation  of  the  different  behaviour  of  thrombi  in  the  fact  of  their 
containing  or  being  free  from  micro-organisms.  The  point  is  one  which  is  now 
undergoing  investigation,  and  which  the  experience  of  future  years  must  solve.  At 
present  it  will  suffice  to  say  that  clots  formed  by  healthy  blood,  such  as  those  due  to 
pressure  or  contusion,  rarely,  if  ever,  lead  to  any  mischief,  beyond  what  is  caused  by 
their  mere  presence ;  for  even  the  very  rare  cases  where  a  portion  may  be  detached 
and  carried  into  the  pulmonary  artery,  so  causing  death,  are  only  instances  of 
mischief  caused  by  the  mere  presence  of  the  clot;  but  that  clots  which  proceed  from 
inflamed  surfaces,  and  especially  surfaces  which  are  also  putrid  or  cancerous,  are 
liable  not  only  to  set  up  local  suppuration,  sometimes  of  the  diffuse  variety,  but 
also  to  poison  the  mass  of  the  blood  and  produce  septicaemia  or  pyaemia. 

Other  circumstances,  however,  often  determine  the  formation  of  coagula.  2.  In- 
flammatory changes  in  the  tissues  which  surround  veins.  Thus  at  the  base  of  an 
extending  ulcer  the  veins  are  filled  with  coagula.2  As  the  disease  advances,  the 
clotting  goes  before,  and  plugs  portion  after  portion  of  adjacent  veins.  Rendered 
solid,  they  may  indeed  soften  and  slough  as  the  disease  progresses,  but  haemorrhage 
is,  as  a  rule,  prevented  by  their  previous  obliteration.  3.  Laceration  of  a  vein,  as 
when  the  placenta  is  expelled  from  the  uterus.  Some  blood  escapes  and  coagulates 
without,  and  some,  but  not  much,  within  the  vessel,  which  is  itself  contracted. 
Thus,  and  by  subsequent  changes,  the  vein  is  permanently  closed,  and  coagulation 

1  See  Humphry,  On  the  Coagulation  of  the  Blood  in  the  Venous  System  during  Life,  Case  I. 
Camb.  1859. 

3  Museum,  St.  Bartholemew's,  series  siii.  61 ;  Middlesex,  vi.  52  ;  St.  George's,  series  vi.„ 
Nos.  176,  177,  178. 
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extends  from   the  original  seat  of  obstruction.     The  following  cases  illustrate  this 
extension  of  thrombosis  : — 

In  the  body  of  a  man  brought  to  St.  Bartholemew's  for  dissection,  death  having  resulted 
from  phthisis,  the  nates  were  covered  with  sloughing  sores.  The  left  femoral,  just  below 
Poupart's  ligament,  was  tilled  with  a  firm  coagulum  which  ascended  to  the  junction  of  the 
epigastric  vein.  Attention  was  drawn  to  numerous  veins  about  the  base  of  the  sloughs, 
which  were  more  than  usually  conspicuous  from  being  distended  with  clots.  They  converged 
towards  and  formed  the  left  internal  circumflex,  and  so  extended  direct  to  the  femoral ;  and, 
without  doubt,  accounted  for  the  clot  which  had  formed  there  in  direct  continuity  with  those 
in  the  smaller  vessels. 

In  February  1864  a  woman  aged  twenty  died  after  amputation  of  the  thigh,  with  symp- 
toms of  pysemia ;  there  was  no  evidence  of  vein-obstruction  about  the  vessels  of  the  thigh, 
but  on  making  a  careful  examination  of  the  pelvis,  which  was  suggested  by  the  fact  that  a 
large  bed-sore  had  formed  over  the  sacrum,  a  thin  plate  of  fi brine  was  found  at  the  junction 
of  veins  to  form  the  right  common  iliac.  This  fibrine  partly  hindered  the  how  of  blood  from 
the  external  iliac,  but,  being  broken  away  from  the  mouth  of  the  internal  iliac,  had  allowed  a 
quantity  of  soft  clot-debris  to  pass  into  the  circulation :  this  debris  came  from  the  ischiatic 
vein,  which  was  filled  throughout  its  entire  length  by  old  and  softened  coagula.  The  lungs 
were  filled  with  secondary  deposits.  In  this  instance  the  thrombosis  had  extended  in  the  veins 
about  the  sore  on  the  sacrum,  not  from  that  about  the  amputation  wound  of  the  thigh. 

The  following  case  is  that  of  a  female  aged  sixteen  years,  a  prisoner  in  Millbank.  On 
January  20,  1844,  she  was  placed  on  the  sick  list.  She  was  of  a  strumous  aspect,  and  had 
suffered  from  attacks  of  diarrhoea  and  dysentery,  attended  with  pain  about  the  head,  and 
cramps.  The  day  following  the  cramps  ceased.  Pain  and  tenderness  about  the  epigastric 
region  persisted.  The  third  day  she  began  to  complain  of  pain  in  the  right  side  of  the  head, 
and  the  right  side  of  the  face  was  slightly  swollen.  The  gums  were  somewhat  affected  by 
mercury  she  had  taken.  A  glazed  red  streak  extended  from  a  pustule  on  the  right  side  of  the 
nose  to  the  inner  angle  of  the  eye,  terminating  abruptly.  A  good  deal  of  the  pus  had  dis- 
charged from  the  pustule  during  this  and  the  preceding  day.  The  fourth  morning  she  was 
seized  with  convulsions  of  an  epileptic  character.  She  became  insensible,  and  on  the  fifth  day 
she  died.  The  body  Was  examined  twelve  hours  after  death.  The  right  cavernous  sinus  was 
filled  with  clots  and  puriform  material,  as  also  was  the  ophthalmic  vein.  Elsewhere,  each 
sinus  contained  dark  fluid  blood.  Two  veins,  one  from  the  dura  mater,  the  other  from  the 
brain,  were  filled  with  clots.  The  vein  by  the  side  of  the  nose  also  contained  coagula.  Part 
of  the  brain  lying  over  the  cavernous  sinus  was  ecchymosed,  the  blood  was  coagulated  in  its 
vessels,  and  its  tissues  softened.  From  the  pustule  to  the  softened  brain-tissue  the  progress  of 
the  disease  was  distinct  and  not  to  be  mistaken. 

Examples  to  show  how  veins,  after  wounds  and  rupture  of  their  walls,  become 
obstructed  with  clots,  may  be  taken  from  those  cases  of  eedema  of  the  legs  which  so 
often  follow  parturition,  bad  fractures,  and  even  severe  contusions. 

On  July  1U,  1855,  a  woman,  aged  twenty-four  years,  was  admitted  into  St.  Bartholomew's 
Hospital,  who  had  enjoyred  good  health  until,  about  six  months  before,  she  had  fallen  from  a 
height  and  severely  bruised  herself  about  the  pelvis.  Two  months  after  she  was  confined  at 
the  full  time.  A  few  weeks  before  she  had  noticed  some  swelling  of  her  legs,  and 
she  subsequently  suffered  from  obscure  abdominal  pains  with  occasional  haemorrhage 
from  the  vagina.  Her  emaciation  became  extreme.  The  lower  extremities  became 
permanently  oedematous,  and  hard  cords  could  be  traced  along  the  course  of  the  principal 
veins.  Exhausting  diarrhoea  baffled  treatment,  and,  sinking  gradually,  she  died  about  eight 
months  after  her  confinement.  The  femoral  and  all  the  iliac  veins  being  removed  after  death, 
presented  the  following  appearances.  In  places  they  were  greatly  distended,  firm  and  resist- 
ing. Between  such  portions  they  were  contracted  and  empty."  All  smaller  veins  opening 
into  these  trunks  were  occupied  by  firm,  decolorised  clots.  The  tissues  around  were  natural, 
save  about  the  femoral  veins,  where  they  were  somewhat  thickened.  The  coagula  clung 
pretty  firmly  to  the  walls  of  the  vessels ;  they  showed  an  arrangement  of  concentric  layers, 
easily  separated  one  from  another.  At  the  contracted  points,  the  waills,  as  elsewhere,  presented 
a  natural  appearance.  All  other  parts  of  the  body,  excepting  the  cedematous  legs,  presented 
a  natural  appearance. 

Again :  a  woman,  aged  sixty-two  yrears,  died  in  the  same  hospital,  forty  days  after  a  com- 
minuted fracture  from  direct  violence  about  the  upper  and  middle  part  of  her  right  femur.  Her 
death  resulted  from  exhaustion  ;  she  sank  gradually,  with  extensive  bed-sores.  The  right 
lower  extremity  was  slightly  edematous.  Great  ecchymoses  were  found  about  the  adductors 
and  the  vastus  internus.  The  profunda  and  its  formative  branches  were  plugged  as  high  as 
the  junction  with  the  femoral  vein  with  softening  blood-stained  clots,  of  the  existence  of 
which  there  was  no  suspicion  during  life.  The  fractured  femur  remained  ununited.  The 
important  relations  between  these  clots  and  the  occurrence  of  non-union  will  be  subsequently 
noticed.  The  predisposition  which  inclines  the  blood  to  form  these  continuous  clots  is  thus 
called  into  activity  by  accidents  of  common  occurrence. 
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The  coagula  extend  in  all  cases  in  one  of  two  directions — (a)  against,  (b)  with 
the  blood-stream.  To  assist  in  explaining  their  extension,  the  formation  of  a 
coagulum  in  an  artery  on  which  a  ligature  has  been  tied  must  be  referred  to.  The 
process  is  described  in  another  part  of  this  work  (Injuries  op  the  Vessels).  All  that 
is  necessary  here  is  to  note  two  facts  with  reference  to  the  thrombus  by  which  the 
tube  of  the  artery  is  finally  closed.  The  first  is  its  formation 
independent  of  the  division  of  the  middle  and  internal  arterial 
coats.  If  a  broad  ligature  is  tied  round  an  artery  so  as  to  close  its 
canal  without  lacerating  the  coats,  a  clot  is  readily  formed  between 
the  ligature  and  the  first  -branch  on  the  cardiac  side.1  The  second 
fact  is  that  the  blood  is  not  stagnant  above  the  ligature,  that  is  to 
say,  in  a  state  of  rest,  as  is  usually  assumed.  On  the  contrary, 
it  is  agitated  in  an  orderly  manner,  so  that  the  fibrine  is,  as  it 
were,  churned  out  of  the  blood  to  form  the  coagulum.  This  may 
be  illustrated  by  the  following  experiment.  Let  an  opening  («) 
be  made  in  the  side  of  a  common  glass  test-tube.  Between  this 
opening  and  the  closed  extremity  of  the  glass  let  the  latter 
be  filled  with  sand.  A  stream  of  water  directed  through  an 
elastic  tube  adapted  to  the  orifice  (ft)  of  the  glass  will  quickly 
remove  the  greater  part  of  the  sand  through  the  lateral  outlet  («). 
What  remains  will  assume  a  spiral  shape,  whilst  the  particles  of 
sand  as  they  are  whisked  away  will  indicate  a  spiral  movement  of 
the  water-stream,  as  shown  by  the  plain  and  dotted  lines  in  the 
annexed  diagram.  As  the  relations  are  varied  between,  the 
velocity  of  the  stream,  the  diameter  of  the  outlet,  the  diameter  of 
the  tube,  and  the  distance  between  the  closed  extremity  and  the 
lateral  opening,  so  of  course  will  the  result  be  modified.  It  is  in 
the  midst  of  such  an  orderly  movement,  that  fibrine  is  probably  separated  from 
tbe  blood  above  a  ligature  and  forms  the  spiral  and  conical  clot,  which  extends  to 
the  first  lateral  branch  (where  the  churning  movement  ceases),  and  which,  consisting 
of  separated  fibrine,  is  from  the  first  colourless. 

Under  like  circumstances,  clots  form  and  extend  in  an  obstructed  vein  (fig.  21,  a) 
in  opposition  to  the  stream  as  far  as  the  first  branch,  as  at  ft,  where  the  blood 
turns  back  through  the  collateral  vessel  (c)  ;  they 
also  form  where  the  blood  regurgitates,  as  in  the 
subclavian  vein  from  disease  of  the  heart  ■  2  but 
these  coagula  are  produced  less  rapidly  than  in  ar- 
teries, and  their  fibrine  is  often  largely  mingled 
with  other  blood-constituents.  The  blood  also  finds 
its  way  into  the  vein  on  the  cardiac  side  of  an  ob- 
struction (d),  and  supposing  vessels  (e  e)  to  be  torn 
across,  what  with  an  external  clot  (//)  and  the 
coagulation  within,  as  at  d,  they  are  soon  plugged  to 
their  junction  with  a  larger  vessel.  The  end  of  the 
clot  in  contact  with  the  blood-stream,  if  in  a  small 
vein  which  opens  into  one  of  large  size,  is  round 
or  flattened  ;  if,  on  the  other  hand,  it  occupies  the 
large  vessel,  its  extremity,  moulded  by  the  lateral 

current,  is  tapering,  or  otherwise  modified  in  its  shape.  This  may  be  illustrated 
by  the  annexed  diagram.3  Beyond  any  such  point  the  extension  of  the  clot  depends, 
as  shown  by  Virchow,  upon  deposits  from  the  blood  as  the  latter  flows  over  the 
coagula,  and  these  additions  of  fibrine  may  be  arranged  in  orderly  layers  (g),  or  may 
be  deposited  irregularly,  leaving  a  rough  surface  as  at  A.4     By  these  accumulations 


1  Museum,  St.  Bartholemew's,  series  xiii.  141.  2  Guy's  Hospital  Museum,  I52130. 

3  See  also  Museum,  Guy's,  1521'-'- ;  Middlesex,  vi.  52. 

4  It  is  from  these  projecting  coagula  that  fragments  and  even  large  masses  are  separated, 
pass  into  the  blood-stream,  and  are  carried  by  it  to  be  eventually  lodged  in  distant  organs 
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in  Veins. 


the  largest  veins  may  be  so  nearly  occluded  that  a  slight  additional  coagulation 
at  any  moment  completes  their  closure.  Vessels  thus  plugged  present  the  appearance 
shown  in  fig.  23  (from  an  obstructed  profunda  vein),  the  yellowish  or  white  clot, 
Fig.   22. — Diagram      having  as  is  usual  a  spiral  shape,  and  coloured  coagula  filling  its 

interspaces  (often  speckled  with  fragments  derived  from  the  fibrine 
masses), the  whole  bearing  below  an  impression  of  the  vein- valves. 
The  changes  hitherto  described,  although  as  often  indepen- 
dent, are  frequently  associated  with  ordinary  inflammation  of 
parts  around  the  veins,  as  may  be  seen  in  the  greater  number 
of  the  preparations  in  the  London  museums.  As  a  consequence 
of  such  inflammation  (the  so-called  adhesive  phlebitis),  small 
vessels  quickly  fill  with  clots  ;  and  if  a  main  trunk  is  then  exa- 
mined, its  inner  surface  will  be  found  dotted  over  with 
what  at  first  sight  look  like  plates  of  lymph,  but  which  are  in 
reality  the  clots  projecting  from  the  branch  veins,  some  firmly 
attached,  some  hanging  loosely  in  the  canal.  From  these,  as 
starting  points,  the  main  vein  becomes  in  turn  obstructed  with 
coagula,  more  especially  if  its  outer  walls  are  implicated  in  the 
inflammation,  the  clots  having  often  a  regular  laminated  arrange- 
ment. At  the  first  large  vessel  which  joins  the  affected  vein 
the  clotting  is  arrested  by  the  incoming  blood-stream  ;  but  if,  as 
has  been  already  shown,  the  disposition  to  clot-formation  is 
strong,  it  is  only  checked  at  the  junction  of  collateral  vessels, 
and  may  extend  with  scarcely  any  limit  either  towards  or  away 
from  the  centre  of  the  circulation. 

When  these  clots  are  removed,  the  lining  membrane  of  the 
vein  beneath  presents  a  natural  appearance ;  but  its  outer  and 
middle  coats  are  not  unfrequently  thickened,  and  if  there  be 
much  contraction  of  the  tissues  around  subsequent  to  their  inflammation,  the  vein 
may  be  thrown  into  longitudinal  folds,  or  may  become  tortuous.1 

As  each  coagulum  is  formed,  it  contracts ;  and  it  often 
happens,  being  firmly  fixed  by  its  roots,  as  we  may  term  its  pro- 
longations into  the  small  branches,  that  the  vein-wall  is  drawn 
with  it  in  its  retraction,  becoming  condensed  and  thickened  in 
appearance,  so  much  so  that  when  cut  across  it  resembles  an 
artery.  Indeed  this  condition  is  generally  mistaken  for  an  in- 
flammatory thickening  of  the  vessel ;  but  in  the  case  of  the  young 
woman  narrated  at  p.  154,  suspecting  the  nature  of  the  change, 
Mr.  Callender  removed  the  internal  saphena,  which  was  con- 
tracted, thick,  and  hard,  like  a  piece  of  whipcord,  and  having 
injected  water  into  a  part  of  the  vessel,  easily  restored  that 
portion  of  the  canal  to  its  ordinary  size,  and  the  vein-wall  to  its 
usual  appearance  ;  so  that  in  the  preparation  2  it  forms  a  marked 
contrast  to  that  part  of  the  vessel  which  remains  condensed. 
Had  its  walls  been  thickened  by  any  inflammatory  deposit, 
they  would  not  have  yielded  to  the  slight  pressure  which  was 
employed.  This  experiment  was  repeated  on  many  subsequent 
occasions. 


a  illustrates  the  way  in 
which  a  clot  may  ex- 
tend from  a  branch 
into  a  trunk  vein  by 
deposition  of  irregular 
plates  of  fibrine  on  its 
extremity  projecting 
into  the  main  vein  ; 
b  shows  the  detach- 
ment from  that  ex- 
tremity of  embolic 
particles  of  clot. 


Fig.  23. 


(fig.  22,  b).  Several  cases  are  recorded  in  which  sudden  death  has  been  caused  by  the  lodgment 
of  such  a  fi brine-mass  in  the  pulmonary  arteries;  the  consequences  of  their  arrest  in  the  arteries 
of  the  brain,  whither  tliey  are  usually  carried  from  deposits  on  diseased  valves  of  the  heart, 
have  been  fully  investigated  by  Kirkes  ;  and  the  whole  subject  of  occlusion  of  the  arteries 
from  this  cause  will  be  found  treated  of  in  the  preceding  essay.  Plate  viii.  attached  to  Davis's 
paper  in  Med.-Chir.  Trans,  vol.  xii.,  and  preparation  152122  in  Guy's  Hospital  Museum,  are 
excellent  illustrations  of  coagula  in  a  position  to  be  thus  washed  off  by  the  blood-stream. 
See  also  recent  observations  by  Bastiau  and  others,  and  by  Tuckwell  in  St.  Barth.  Hosp. 
Report 8,  vol.  v. 

1  Museum,  College  of  Surgeons,  1725.         2  Museum,  St.  Bartholomew's,  xiii.  157. 
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Sometimes  the  coagulum  shrinks  to  one  side,  being  more  tightly  held  by  the 
branches  in  that  than  in  the  opposite  direction,  and  under  favourable  circumstances 
the  blood,  incessantly  endeavouring  to  insinuate  itself  into  the  obliterated  vessels, 
may  form  a  channel  by  the  side  of  the  clot  between  it  and  the  vein-wall,  or  in  rare 
instances  (referred  to  by  Bibes  and  others)  may  drill  for  itself  a  passage  through  the 
centre  of  the  clot.  Under  such  circumstances  the  circulation  is  re-established, 
though  still  hindered  by  portions  of  fibrine,  which  form  bands  and  cords  stretching 
across  the  canal.1 

It  more  commonly  happens  that  the  obliteration  is  permanent  and  the  vessel  is 
lost  to  the  circulation,  the  clot  (frequently  organised)  and  the  vein  ultimately  forming 
a  firm,  shrunken,  sometimes  calcareous  cord.  The  collateral  circulation  carries  off 
the  blood  which  should  have  passed  through  the  lost  vessel ;  though,  before  this  is 
established,  and  even  after,  there  is  oedema  of  those  parts  from  whence  the  return  of 
blood  is  hindered,  and  occasionally  even  haemorrhage.  The  extent  and  severity  of 
this  oedema  {white  swelling)  will  depend  (a)  upon  the  size  of  the  vein  obliterated,  (b) 
upon  the  extent  of  the  obliteration,  and  (c)  upon  the  sufficiency  of  the  anastomosing 
vessels  to  remedy  the  obstruction.  "When  the  oedema  is  attended  with  considerable 
pain,  a  low  state  of  inflammation  is  superadded.  The  part  is  swollen  and  hard,  but 
does  not  pit  on  pressure,  as  in  anasarca,  and  is  not  red,  as  in  phlegmonous  erysipelas. 
But  these  affections  are  nearly  allied,  as  the  one  causes  cellular  inflammation,  and 
erysipelas  itself  almost  always  occasions  an  affection  of  the  veins. 

This  oedema  often  embarrasses  the  repair  of  fractures,  more  especially  when  the 
fracture  occurs  near  a  medullary  foramen  and  involves  the  laceration  of  a  large 
vein,  or  when  the  tissues  around  are  greatly  bruised  from  the  direct  violence  of  the 
injury,  so  that  clots  form  in  the  principal  vessels.  As  this  complication  is  of  such 
common  occurrence  and  of  such  serious  importance,  it  is  strange  that  attention  has 
been  so  little  directed  to  it  in  cases  of  tardy  or  non-union.  It  may  be  suspected 
when,  about  the  fourth  week  after  the  injury,  the  parts  continue  or  become  oedema  tons, 
cold,  and  often  aching.  The  remedy  consists  in  endeavouring  to  improve  the  circu- 
lation through  the  superficial  veins,  which  are  least  often  obstructed,  by  friction  with 
the  hand  and  by  position.  It  is,  however,  always  a  serious  affection,  as  shown  by  the 
frequency  with  which  opportunities  offer  for  inspecting  the  bodies  of  old  and  feeble 
people  who  die  some  weeks  after  a  fracture  with  no  trace  of  union,  but  with  nume- 
rous ecchymoses  and  plugged  veins  around  the  seat  of  injury.'2 

The  degenerative  changes  which  these  coagula  undergo  in  the  veins  are  of  extreme 
interest  and  importance,  since  the  breaking  down  of  the  blood-clot  may  lead  to  the 
passage  into  the  proximal  end  of  the  vein,  and  so  into  the  general  circulation,  of 
matter  which  may  infect  the  whole  mass  of  the  blood.  As  stated  above,  this 
disintegration  rarely  if  ever  takes  place  when  the  thrombosis  is  formed  merely  of 
healthv  blood-clot :  but  when  the  coagulum  contains  in  itself  the  elements  of  decom- 
position 3  it  softens,  and  breaks  down  into  a  pulpy  mass,  resembling  a  mixture  of 
pus  and  soft  clot.  The  coagula.  which  are  at  first  of  a  deep  red  tint,  become  brown, 
or  of  a  rust  colour ;  the  red  corpuscles  diffuse  their  contents  and  lose  their  shape ; 
the  clots  then  soften,  and  presently  become  diffluent,  so  that,  after  a  short  time, 
varying  from  a  few  days  to  a  week  or  more,  they  form  a  yellowish  fluid  resembling 
pus,  or  have  a  sanious  appearance  from  being  miiigled  with  colouring  matter  of  a 
deeper  tint.  The  disintegration  commences  in  the  oldest  portion  of  each  coagulum, 
so  that  it  may  affect  one  side,  one  extremity,  or  the  middle  of  a  clot,  as  the  case  may 
be ;  it  is  accompanied  by  the  changes  in  colour  already  described,  and,  from  their 

1  Museum,  St.  Thomas's,  x,  162,  163.  With  reference  to  the  occasional  dilatation  of 
these  clots  and  their  connection  with  the  formation  of  aneurism,  see  a  case  reported  by  Mr. 
Callender  in  the  Path.  Trans,  vol.  ix.  p.  93 :  and  Remark*  by  Dr.  Of/lc  on  the  Formation  of 
Aneurism  in  connection  with  Thrombosis,  London.  1SG6. 

2  See  'Notes  on  Non-uniting  Fractures.'  Med.-Chir.  Trans,  vol.  li. 

3  I  leave  aside  the  question  whether  these  elements  of  decomposition  are  bacteria  or  some 
unhealthy  product  which,  though  not  depending  on  the  presence  of  bacteria,  may  he  accom- 
panied by  their  formation,  nay,  possibly  may  cause  it. 
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Fig.  25. 


often  acquiring  the  appearance  of  ordinary  pus,  the  earlier  observers  were  led  to 
consider  these  clots  as  true  purulent  collections.  When  examined  under  the  micro- 
scope, they  are  found  to  contain  (fig.  24,  a)  blood-cells  variously  modified ;  some 
mere  shreds,  others  serrated  and  puckered ;  some,  probably  white  corpuscles,  being 
pale  and  transparent  when  acted  on  by  acetic  acid.  These  are  entangled  amidst  a 
quantity  of  granular  matter  and  globules,  composed,  perhaps  entirely,  of  oil  soluble 
in  ether  (fig.  24,  b) ;  here  and  there  many  of  these  granules  and  globules  form  masses 
Fig.  24.  0I"  veiT  variable  size,  irregular  in  their  out- 

line, though  sometimes  having  a  surrounding 
cell- wall  (fig.  24,  c),  which,  however,  can  seldom 
^.qj»  ^g  demonstrated.  These  also  are  soluble  in 
ether.  Lastly  may  be  noticed  irregular  masses 
of  varying  size — portions,  perhaps,  of  fibrine 
as  yet  unreduced  to  a  granular  condition. 

The  above  is  Mr.  Callender's  description 
of  the  changes  which  occur  in  unhealthy 
coagula ;  l  and  he  proceeds  to  deny  that  in 
such  softening  clots  true  pus  is  ever  found, 
although  he  admits  that  in  suppurative  phlebitis,  when  the  walls  of  the  vein  soften 
and  give  way,  pus  may  pass  from  the  suppurating  tissue  outside  into  the  cavity 
of  the  veins.     It  is,  however,  the  opinion  of  many  excellent  pathologists  that  clots 

forming  in  the  cavity  of  uninjured  veins  may  break 
down  into  true  pus.2  The  question  is  one  more  of 
microscopic  pathology  than  of  practical  surgery.  No  one 
I  think  denies  that  clots  formed  in  the  veins  may 
soften  and  break  down  into  a  material  either  containing 
or  very  closely  resemble  pus ;  that  the  presence  of  such 
decomposing  coagula  may  cause  inflammation  and  soften- 
ing of  the  walls  of  the  vein  itself ;  and  that  the  decom- 
posed material  may  pass  into  the  mass  of  the  blood  and 
set  up  pysemia,  as  stated  in  the  essay  on  that  subject 
(see  vol.  i.  p.  180). 

The  connection  between  thrombosis  and  inflamma- 
tion in  or  around  the  wall  of  the  vein  is  a  matter  on  which 
much  difference  of  opinion  prevails.  It  is  easy  to  see 
that  the  oedema  produced  by  inflammation  may  so  com- 
press the  walls  of  minute  veins  as  to  block  their  current 
partially  or  completely,  and  so  cause  coagulation  in  the 
blocked  portion  of  the  vein  and  in  the  part  behind  it,  and 
it  seems  possible,  though  it  is  not  proved,  that  the  wall  of 
the  vein,  participating  in  the  inflammatory  changes,  may 
lose  its  physiological  property  of  maintaining  the  blood 
shut  off  from  the  centre  of the  vein.   in   a  fl  id  condition;  and  that  under  these  circumstances 

The  inner  coat  of    the   vein  was  ' 

natural.   The  clot  formed  after  a   the  blood  may  adhere  to  the  altered  wall  of  the  vessel. 

severe  contusion,  and  the  man  died  -r-»-n       n  >  ■     ■        t         ^    -±.    •        1  n  i 

four  months  afterwards  of  bron-    Such  at  least  is  .Billroth  s  opinion,"5  and  it  is  snared  by 

chitis.   The  existence  of  coagula  in  +11       ■   + 

the  veins  had  not  been  suspected    many  patnoiOglStS. 

during  life.  Tlie  clot  when  softened  is  usually  shut  off  (sequestered) 

in  an  upward  and  downward  direction  by  newly-added  coagula  (fig.  25).  The 
softening  begins,  as  a  rule,  in  the  coagula  last  formed,  not,  as  Virchow  states,  in 
those  first  deposited.  For  in  the  advance  of  the  malady  the  patient's  health  fails 
and  the  fibrine  becomes  more  and  more  prone  to  disintegrate  and  soften  into  a  puri- 
form  fluid. 

The  softened  clot-debris  find   its  way  into  the  circulation,   first,  through  some 


a,  softened  clot  in  the  femoral  vein, 
just  below  the  junction  of  the  pro- 
funda, b.    The  softened  part  a  is 


'  Essay  on  Pycsmia,  in  the  2nd  edition  of  this  work,  vol.  i.  pp.  2G0,  276. 
;   Willcs  and  Moxon,  lath.  Ana'..  2nd.  ed.  pp.  164-6.     '  Billroths  Surgery/  Neio  8yd. 
&oc.  Trans,  vol.  ii.  20,  27.  :i  Op.  cit.  p.  23. 
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Fig.  26.— Clot  from 
a  Pulmonary  Artery, 
its  softened  contents 
discharged  through 
its  distal  extremity. 
(Museum  of  St.  Bar- 
tholomew's Hospital, 
series  xiii.) 


A. 

mum*.  .Jtt&f 


collateral  branch  connected  with  the  vein  where  closed  by  the  softening  mass; 
secondly,  by  rupture  of  the  clot- wall  which  separates  the  debris  from  the  circulating 
blood  (fig.  26),  either  at  its  distal  extremity,  opening  into  the  nearest  branch,  the  clots 
entangled  about  the  valves  preventing  their  perfect  closure,  or  at  its  proximal  end, 
the  further  formation  of  a  clot  to  confine  the  debris  being  usually  prevented  by 
the  presence  of  a  strong  anastomosing  blood-current. 

The  symptoms  of  obstruction  of  the  deep  veins  are  obscure,  even  when  attended 
with  ordinary  inflammation  of  the  parts  around.  There  may  be  some  constitu- 
tional disturbance  ;  the  superficial  veins  may  be  congested,  and  after  a  time  the  occur- 
rence of  oedema  may  be  noted.  When  the  limbs  are  affected,  they  feel  hot  and  dry,  are 
usually  flexed,  and  cannot  be  extended  without  considerable  pain.  If  the  superficial 
veins  are  involved,  they  can  be  felt  as  hard  cords  under  the  finger,  the  induration 
being  due  to  the  thickening  of  the  tissues  around,  to  the  clots  within,  or,  more  often, 
to  the  two  conjointly.1  The  course  of  the  attendant  inflammation  is  marked  by 
redness  and  tenderness,  and  may  be  distinguished  from  inflammation  about  the 
lymphatics  by  the  small  size  of  the  cords  in  the  latter,  its  superficial  character,  and 
the  rose-coloured  redness  of  the  skin.  The  diagnosis  between 
affections  of  the  deep  veins  and  of  the  absorbents  is  not  so 
clear.  An  accompanying  injury,  from  which  the  mischief 
may  have  started,  and  which  is  generally  a  contusion  or  an 
open  wound  of  some  kind,  will  usually  suggest  to  us  the  pro- 
bable condition  of  the  neighbouring  veins. 

In  many  cases  no  danger  is  to  be  feared  ;  but  when  large 
and  important  veins  are  extensively  affected,  as  those  of  the 
pelvis  and  lower  extremities  conjointly,  nutrition  is  so  largely 
hindered  that  death  by  no  means  unfrequently  results.  The 
obstructions  often  cause  serious  complications,  as  has  been 
already  mentioned,  and  there  is  danger  of  portions  being 
separated  from  the  clots  in  the  veins  and  causing  secondary 
mischief  in  the  capillaries  of  various  organs  (pysemia). 

Sir  J.  Paget  has  called  attention,  in  his  interesting  paper 
on  '  Gouty  Phlebitis,' 2  to  the  frequency  of  recurrence  and 
metastasis  to  other  veins,  and  to  the  tendency  to  symmetry 
manifested  by  all  forms  of  spontaneous  phlebitis,  and  especially 
that  which  is  due  to,  or  connected  with,  the  gouty  diathesis.3 
Such  recurrences  are,  in  fact,  in  some  cases  most  troublesome,  the  disease  no  sooner 
disappearing  from  one  part  of  the  limb  or  of  the  body,  than  it  shows  itself  in  another; 
and  often  leaving  the  limb  hard,  heavy,  and  very  weak.  •  Sir  J.  Paget  also  points 
out  that  such  venous  obstruction  often  leaves  behind  it  a  real  increase  in  the  size 
and  muscularity  of  the  limb — a  true  hypertrophy;  and  that  the  same  result  may  be 
produced  by  varicose  veins. 

Treatment. — If  the  nature  of  this  affection  is  rightly  understood,  the  description 
of  its  treatment  becomes  simple  enough.  The  patient's  health  must  be  upheld  by 
doses  of  bark,  or  of  any  other  approved  tonic  ;  and  a  generous  diet  must  minister  to 
his  amendment.  If  there  be  any  error,  it  will  be  on  the  side  of  not  doing  enough  in 
this  respect.  Locally,  rest  must  be  insisted  upon,  if  possible  in  such  a  position  as 
shall  favour  the  circulation  through  the  part  affected.  The  circulation  should  be 
promoted  in  the  superficial  veins,  as  has  been  already  indicated,  as  the  surest  means 

1  Billroth  says  :  '  The  diagnosis  of  venous  thrombosis  on  the  ground  that  the  vein  feels  like 
a  hard  cord  is  not  always  a  safe  one,  since  the  inflammatory  process  in  the  cellular  tissue  some- 
times takes  place,  as  already  stated,  exactly  (and  at  first  only)  around  and  along  the  veins, 
and  thus  a  tube-like  thickening  of  the  sheaths  of  the  vessels  occurs  which  may  easily  be  con- 
founded with  thrombosis,  but  by  no  means  necessarily  leads  to  it.  This  confounding  of  a  peri- 
phlebitic  induration  of  the  cellular  tissue  with  thrombosis  has  happened  to  me  twice  in  con- 
nection with  the  saphena  -vein,  and  I  look  upon  it  as  impossible  to  form  an  exact  diagnosis 
in  all  cases  '    {Op.  cit.  p.  2G) . 

2  Clin.  Led.  and  Essays,  p.  292. 

3  This  form  is  also  well  described  by  Mr.  Hewett,  Clin.  Trans,  vol.  vi.  p.  xxxvii. 
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of  relieving  oedema.  If  there  be  pain  from  an  inflammation,  it  may  be  soothed  by 
warm  fomentations ;  if  it  be  chronic  and  from  oedema,  it  is  useful  to  give  opium  in 
some  form,  and  thus  for  the  time  relieve  it.  Each  case  in  which  the  symptoms  are 
at  all  serious  will  probably  require  patient  watching  ;  for  the  disease,  with  its  series 
of  stages,  the  coagulation,  the  eventual  obliteration  and  the  righting  of  the  circulation, 
is  of  slow  progress,  and  must,  after  all,  be  left  pretty  much  to  nature.  Our  anxiety 
to  render  assistance  should  never  lead  us  to  the  employment  of  such  remedies  as 
blisters  applied  to  the  oedematous  limb ;  nor  can  aught  but  harm  be  anticipated 
from  depletion,  the  use  of  mercury,  or  of  such-like  powerful  medicine.  Except  in 
the  case  of  the  complications  to  which  I  have  referred,  a  favourable  issue  may  be 
anticipated. 

Suppurative  Phlebitis. 

It  remains  to  refer  to  the  so-called  si^jpurative  (diffuse)  phlebitis.  This  disease 
is,  in  fact,  nothing  more  than  a  diffused  phlegmonous  inflammation,  and  ought  to  be 
reclassed  with  disorders  of  that  character,  from  which  it  was  separated  on  account  of 
a  prevalent  opinion  that  the  inner  membrane  of  veins  was  the  part  first  and  chiefly 
affected.  This  inflammation  follows  the  course  of  veins  which,  acting  as  conductors, 
favour  its  rapid  extension  in  the  direction  of  least  resistance ;  and  hence,  as  a  rule, 
the  disease  passes  from  the  small  to  the  larger  vessels,  since  the  cellular  surroundings 
of  the  latter  offer  the  easier  route  for  its  advance.  That  the  parts  around  are  first 
affected,  and  not  the  lining  of  the  veins,  is  shown  by  the  examination  of  fatal  cases. 
Mr.  Callender  could  meet  with  no  preparation  of  so-called  suppurative  phlebitis  in 
which  the  parts  around  the  veins  were  not  inflamed  and  thickened. 

No  patients  in  a  fair  condition  of  health  could  suffer  from  this  disease.  The 
worst  they  could  be  troubled  with  would  be  a  limited  (adhesive)  inflammation  of  the 
parts  around  the  vessels,  with  attendant  obstruction  of  the  veins  with  clots.  But  if 
the  system  is  depressed  and  enfeebled,  as  when  suffering  from  extensive  ulcers,  from 
large  lacerations,  or  after  severe  operations,  this  disease,  attacking  wounds  and 
adjacent  structures,  extends  along  the  course  of  the  vessels  (whether  veins  or 
lymphatics)  just  as  in  other  cases  it  happens  to  extend  along  the  subcutaneous 
cellular  tissue,  and  is  known  as  phlegmonous  erysipelas.  It  arises  from  various 
local  irritations;  in  one  case,  the  puncture  (venesection),  in  another,  the  division  of  a 
vein,  is  its  starting  point;  and  it  often  occurs  after  amputations,  as  after  other 
wounds ;  not,  however,  in  consequence  of  ligatures  applied  to  veins.  Whether  these 
vessels  be  tied  or  not,  this  inflammation  may  supervene;  indeed,  in  every  amputation, 
as  remarked  by  Blandin,1  the  veins  which  accompany  small  arteries  are  always  tied; 
and  we  have  no  right  to  krgue  that  the  ligature  of  a  large  vein  is  more  likely  to  be 
followed  by  diffused  inflammation  of  its  wall,  than  is  that  of  the  smaller  vessels. 
Such  an  assumption  cannot  be  justified. 

Whilst  remembering  that  various  degrees  of  severity  exist  between  the  limited 
(adhesive)  inflammation  of  the  tissues  around  a  vein,  and  the  most  severe  form  of 
diffuse  suppuration  of  the  same  structures,  we  will  take  a  bad  case  of  tbe  latter  as 
giving  a  correct  idea  of  the  nature  and  progress  of  the  disease. 

In  March  1861  a  man  died  in  St.  Bartholomew's  Hospital  under  the  following  circum- 
stances. He  fell  from  a  height,  and  so  upon  some  iron  spikes,  which  penetrated  one  into  either 
thigh.  Diffused  inflammation  became  established  along  the  track  of  the  wounds,  more  especially 
on  the  right.  On  the  fourth  day,  without  material  aggravation  of  the  symptoms,  the  right 
saphenous  vein  became  indurated  along  its  entire  length.  The  lungs  became  congested,  symp- 
toms of  dyspncea  were  added,  and  he  died  (typhoid)  on  the  seventh  day.  The  right  wound  ex- 
tended across  the  thigh  to  its  inner  side,  and  unhealthy  pus  was  diffused  far  and  wide  superficial 


1  Journal  hebdomadaire,  tome  ii.  p.  579.  Paris,  1829.  I  dissected,  many  years  ago,  the 
stump  of  an  amputation  of  the  leg,  which  proved  fatal  by  phlebitis  and  pypemia  before  the 
ligatures  (winch  were  of  silk)  had  separated.  Some  of  the  veins  had  been  included  in  the 
ligatures,  others  not.  Those  which  had  been  tied  presented  no  trace  of  inflammation.  The 
inflamed  veins  all  commenced  by  open  mouths  on  the  face  of  the  stump. 
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to  the  fascia  lata.  The  tissues  around  the  saphena  vein  were  laden  with  extravasated  blood, 
and  with  unhealthy  sanious  pus.  The  glands,  especially  about  the  upper  part  of  the  thigh, 
were  enlarged  and  blood-stained.  The  outer  coat  of  the  saphena  was  cedematous,  the  internal 
surface  of  the  vessel  was  rough,  and  the  inner  coat  was,  for  the  most  part,  wanting.  There 
was  no  increased  vascularity  of  the  vessel.  Its  canal  was  filled  with  sanious  pus,  and  occa- 
sional shreds  of  blood-clots.  Just  above  the  inner  ankle  it  was  suddenly  contracted,  and  con- 
tained a  tapering  coagulum  ;  and  here  was  the  limit  of  the  surrounding  inflammation.  The 
femoral  vein,  at  its  junction  with  the  saphena,  was  laden  with  soft  coloured  clots,  which  ex- 
tended into  the  external  iliac.     The  lungs  were  congested  and  cedematous. 

The  changes  in  this  and  in  allied  cases  may  be  described  as  an  infiltration  of  the 
tissues  around  each  vein  with  serum  and  corpuscular  lymph.  This  quickly  de- 
generates, and  forms  a  series  of  abscesses,  or  rather  a  diffused  collection  of  pus.  The 
rapidity  with  which  these  results  follow  each  other  is  most  alarming.  The  veins  at 
first  contract,  entangling  as  they  do  so,  some  few  coagula;  but  presently  such  portions 
dilate.  Beyond  these,  other  parts  of  the  same  vessel  are  undergoing,  as  the  sur- 
rounding disease  advances,  the  earlier  process  of  contraction  ;  and  again,  beyond  such 
portions,  clots  close  their  canal  and  mark  the  momentary  limit  of  the  disease.  And 
so  it  extends,  following  the  course  of  the  vein.  All  branch  vessels  are  closed  with 
clots,  or  involved  otherwise  in  the  disease,  so  that  no  blood  flows  through  the  vessel, 
'and  thus,  and  from  the  condition  of  the  parts  around,  no  nourishment  can  new  reach 
the  inner  coat  of  the  vein  ;  so  it  dies,  becoming  cloudy,  forming  an  inorganic  friable 
pulp,  which  gradually  melts  down  until  no  trace  of  it  remains.  The  inner  coat 
being  destroyed,  pus  finds  its  way  into  the  dilated  vessels,  either  direct  from  the 
other  vein-coats,  or  through  them  from  the  parts  around ;  for  these  coats,  deprived 
like  the  inner  of  their  blood- supply,  frequently  perish  in  the  course  of  the  disease. 

The  symptoms  which  accompany  these  changes  are  of  a  low,  even  typhoid 
character,  nshered  in  with  rigors,  and  a  general  increase  in  the  severity  of  pre-existing 
signs.  If  superficial  veins  are  involved,  the  accompanying  induration  and  congestion 
of  the  parts  around  will  mark  the  progress  of  the  disease;  if  the  deep  vessels  are 
implicated,  it  is  upon  the  accession  of  general  symptoms,  and  upon  the  uneasiness 
about  the  parts  affected,  that  we  must  rely  for  a  diagnosis,  which  indeed  is  not 
always  easily  arrived  at.  When  diffused  suppuration  is  established,  a  satisfactory 
issue  is  doubtful,  although  in  the  less  severe  cases  we  may  succeed  in  limiting,  and 
so  in  arresting  the  disorder. 

To  effect  this,  every  effort  must  be  directed  to  the  support  of  the  patient  with 
stimulants,  nourishing  food,  and  tonics ;  warm  fomentations  applied  to  the  parts 
affected  must  be  combined,  if  possible,  with  free  incisions  to  allow  of  the  escape  of 
the  unhealthy  material  depositing  along  the  course  of  the  vessels.  But  enough  has 
been  said  in  treating  of  erysipelas  and  of  pyaemia,  to  render  it  unnecessary  to  enter 
here  into  details  of  management,  which  would  be  merely  a  repetition  of  those  recom- 
mended for  the  aforesaid  diseases. 

In  cases  of  diffused  suppuration,  the  coagula  play  an  unimportant  part,  very 
different  from  that  which  they  occupy  in  cases  of  clot-obstruction  (more  especially 
when  they  soften  and  acquire  the  puriform  condition).  Enough  has  been  said  to 
show  the  great  difference  between  the  two  affections;  but  unlike  as  are  the  two 
diseases,  they  have  this  in  common,  that  either  may  be  the  cause  of  those  secondary 
complications  to  which  the  term  pyaemia  is  properly  restricted. 

Infants  occasionally  suffer  from  inflammation  about  the  umbilical  vein,  as  noticed 
by  Osiander,  Meckel,  and  Duplay.1  It  commences  from  the  second  to  the 
twelfth  day,  and  is  often  preceded  by  some  injury  which  the  child  has  sustained. 
In  other  cases,  it  would  seem  to  depend  upon  influences  the  same  as  those  causing 
puerperal  fever  and  allied  disorders.  Duplay  found  in  three  out  of  six  cases  that 
erysipelas  was  associated  with  the  affection  of  the  cord ;  and  occasionally  even  local 
gangrene  occurs,  thus  showing  the  low  phlegmonous  character  of  the  affection.     The 

1  Revue  medicale,  1838,  tome  iii.  p.  104.  See  also  Morgagni,  Epist.  Anat.  Med.  liii. 
art.  37. 
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general  bad  condition  of  the  children  is  also  indicated  by  discharges  from  the  mucous 
membranes,  and  by  the  co-occurrence  of  purulent  ophthalmia.  Death  occurs  from 
the  twelfth  to  the  sixteenth  day.  The  entire  cord  is  involved,  thickened,  with  the 
structures  around,  and  often  with  peritonitis.  The  umbilical  vessels  are  all  obliterated 
in  the  common  affection,  their  canals  being  filled  with  clots,  which  have  been  found 
to  extend  into  the  portal  veins.  The  diet  of  the  child  and  the  various  secretions 
require  attending  to,  and  warm  fomentations  may  be  applied  to  the  inflamed 
structures  ;  but  the  tender  age  of  the  infant  is  unequal  to  resist  so  serious  a  disease, 
for  a  fatal  result  has  followed  in  all  recorded  cases. 

Some  veins  not  infrequently  contain  loose  calculi  or  phlebolithes,  generally  round 
or  oval,  and  sometimes  attached  by  a  narrow  pedicle  to  the  inner  wall.  No  incon- 
venience results  from  their  presence.  They  are  found  most  frequently  in  the 
veins  of  the  pelvis  about  the  bladder  and  prostate,  especially  when  the  latter  is 
enlarged. 

Their  origin  has  been  much  questioned.  Bichat 1  thought  that  they  occurred  in 
veins  exposed  to  slow  circulation  of  their  contents.  Hasse  found  them  connected 
with  varices.  Hodgson  2  held  that  they  were  probably  formed  in  surrounding  pails, 
and  made  their  way  into  the  veins  by  absorption,  Cruveilhier  stated  that  they  were 
developed  in  the  centre  of  a  clot  of  blood.  It  is,  however,  most  probable  that  they 
are  clots  which  have  thus  dried  up  and  become  transformed.  Having  protruded 
from  some  small  branch,  they  receive  additions  to  their  surface,  and,  eventually 
separating  from  the  pedicle  which  held  them  to  their  original  vessel,  shift  their 
situation,  and  are  perhaps  rolled  along  for  some  distance  by  the  blood-stream  before 
being  finally  arrested. 

They  are  formed  of  concentric  layers,  which  consist,  according  to  an  analysis 
made  by  Dr.  Frankland  for  Mr.  Callender,  of  protein  matters  and  phosphate  of  lime. 
The  former,  constituting  about  twenty  per  cent,  of  the  calculi,  are  nearly  all  albu- 
minous or  fibrinous ;  the  latter,  though  mainly  phosphate  of  lime,  is  mingled  with  a 
little  sulphate  of  potash  and  sulphate  of  lime.  That  is  to  say,  the  phlebolithes 
consist,  as  might  be  expected,  of  the  coagulated  protein  constituents  and  the  less 
soluble  salts  of  the  blood. 

Hypertrophy  and  Atrophy. 

Hypertrophy  of  veins  occurs  when  any  part  of  the  body  is  the  seat  of  increased 
growth.  It  is  a  natural  and  healthy  change.  Thus  during  pregnancy  the  uterus  is 
provided  with  enlarged  channels  for  the  removal  of  its  venous  blood ;  and  the  large 
veins  which  form  in  cases  of  rapidly  growing  cancer  are  often  pointed  out  as  a  dis- 
tinctive feature  of  the  disease. 

With  this  form  of  hypertrophy  there  is  proportionate  dilatation,  so  that  the 
vessels  are  perfect  to  perform  all  their  functions.  They  are  thus  adapted  to  new  con- 
ditions, as  when  an  artery  is  wounded  through  a  vein,  and  the  latter  dilates  (aneur- 
ismal  varix)  above  and  below,  its  walls  becoming  thickened  so  as  to  resist  the 
arterial  impulse. 

Hypertrophy  with  dilatation  also  compensates  for  many  obstructions  to  the  cir- 
culation by  fitting  one  set  of  veins  to  make  up  for  the  loss  of  any  other.  Thus  no 
inconvenience  follows  when  superficial  veins  are  obliterated,  for  by  dilatation  of 
anastomosing  branches  the  circulation  is  readily  re-established.  When  the  vena 
cava  inferior  even  is  permanently  closed,  it  is  well  known  that  the  lower  portion  of 
the  vessel  dilates  in  common  with  the  branches  opening  into  it ;  that  various  small 
veins  become  large — for  example,  the  superficial  abdominal  or azygos  major3 — and  so 
cany  to  the  heart  the  blood  which  ought  to  have  reached  the  right  auricle  by  the 
usual  channel.  Such  cases  have  been  long  on  record.  One,  described  by  Halford, 
is  preserved  at  the  College  of  Surgeons,  and  shows  the  iliac  vein  slightly  dilated 

1  Anut.  g6n.,  par  Boclard,  p.  104.  2  Dis.  of  Arteries,  p.  511. 

3  Museum,  Guy's  Hospital,  152L32. 
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below  an  obstructing  coagulum,  a  varicose  (dilated)  set  of  veins  about  the  groins 
having  carried  on  the  circulation  for  several  years  before  death.1  This  kind  of 
dilatation  ceases  when  the  veins  can  conveniently  carry  the  extra  quantity  of  blood, 
and  the  change  is  permanent  or  temporary  as  the  obstruction  remains  or  is  removed, 
for  in  the  latter  case  the  veins  usually  regain  their  ordinary  size. 

The  only  anatomical  change  which  attends  this  increase  of  a  vein  is  the  addition  of 
transverse  fibres  to  its  middle  coat ;  its  length  is  unaltered,  and  its  walls  remain 
smooth  and  uniform,  save  where  pouches  behind  the  valves  account  for  slight 
irregularities ;  but  as  noticed  by  Baillie  and  Watson,2  '  the  vessels  are  often  bent  and 
twisted  when  the  current  forces  its  way  backward  against  the  opposing  but  ineffec- 
tual barrier  of  the  valves.' 

If  the  obstruction  to  the  circulation  is  in  the  heart,  or  in  the  lungs — that  is  to 
say,  in  one  of  the  central  organs  through  which  all  blood  must  pass — no  roundabout 
channels  can  rearrange  the  circulation.  The  veins  still  dilate,  but  the  change  is  passive, 
and  accommodates  them  to  the  blood  which  accumulates  within  their  canals,  because 
its  onward  passage  is  impeded.  Thus  it  happens,  with  obstruction  from  disease  of 
one  of  the  valves  of  the  heart,  that  the  entire  venous  system  dilates,  so  that  veins  which 
can  be  seen,  such  as  the  external  jugular,  are  turgid  and  distended.  Maybe,  with 
this  dilatation,  there  is  proportionate  strengthening  of  the  vein- wall ;  but  it  more 
commonly  happens  that  the  yielding  is  simply  passive,  increasing  until  relieved  by 
rupture  of  the  wall  (haemorrhage)  or  by  exudation  of  serum  (anasarca). 

Atrophy  of  veins,  in  common  with  atrophy  of  other  structures,  naturally  follows 
disuse  of  a  part  After  amputation  above  the  knee,  the  femoral  vein  lessens  to  one- 
third  of  its  previous  size ;  after  removal  of  a  testicle,  the  corresponding  spermatic 
veins  shrink  and  waste.  In  a  case  in  which  the  right  kidney  had  been  transformed 
into  a  large  cyst  from  the  impaction  of  a  calculus  in  its  ureter,  the  canal  of  the 
renal  vein  would  not  admit  an  ordinary -sized  probe. 

Degeneration  of  the  coats  of  a  vein  is  never  associated  with  atrophy  of  the  vessel ; 
indeed,  its  rarity  under  any  circumstances  offers  a  marked  contrast  to  its  frequent 
occurrence  in  arteries.  In  the  Museum  of  St.  George's  Hospital,3  a  vein  from  the 
broad  ligament  of  the  uterus  contains  a  round  white  mass  within  its  tunics,  the 
vein  being  pervious;  in  another  case,4  a  calcareous  deposit  involves  the  internal 
saphena ;  and  Baillie  mentions  a  case  where  a  similar  deposit  was  found  in  the  coats 
of  the  vena  cava  inferior,  near  its  division  into  the  common  iliacs.  Beclard  observed 
calcareous  degeneration  in  the  femoral  vein,  and  Macartney  and  Andral  in  the 
internal  saphena.  It  has  also  been  met  with  in  the  hepatic  veins;  5  but  its  occurrence 
may  be  considered  accidental  wherever  situated.  Indeed  it  is  doubtful  if  these  calca- 
reous plates  should  be  regarded  as  a  degeneration  of  the  vein-wall ;  it  is  more  pro- 
bable that  they  depend  upon  an  after-change  in  some  local  deposit  of  fibrine. 


Varicose  Veins. 

Varicose  veins.  Yarix.  Phlebectasis. — When  a  vein  becomes  dilated  without 
any  good  object  or  purpose,  it  is  said  to  be  varicose.  In  the  active  or  passive 
dilatations  already  described,  which  adapt  these  vessels  to  certain  states  of  the 
circulation,  the  purpose  is  as  evident  as  is  the  gain  which  results.  Not  so  with 
varices.     No  good  comes  from  them.     They  are  useless  and  hurtful. 

Many  of  the  early  medical  writers  were  familiar  with  much  that  is  at  present 
known  respecting  varix.     It  is  still  the  '  dilatation  of  a  vein '  described  by  Paulus 

1  Museum,  1732.  See  cases  by  Morgagni, Portal, Petit,  Oline, and  others;  also  Eeynaud, 
in  the  Journal  hebdomadaire,  tome  ii.  Paris,  1829. 

2  Museum,  Middlesex  Hospital,  series  vi.  32c.  Trans,  of  a  Society  for  the  Improvement  of 
Med.  and  Chir.  Knowledge,  vol.  i.  p.  127.  3  Series  vi.  191. 

4  Museum,  St.  Thomas's  Hospital,  t,  170.         5  Museum,  College  of  Surgeons,  1438. 
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./Egineta ; '  and  our  treatment  of  the  dilated  vessel  continues  practically  unchanged. 
Some  veins,  so  far  as  is  known,  are  unaffected  by  varices,  while  among  those  which 
have  been  reckoned  as  varicose  a  considerable  number  ought  rather  to  be  referred  to 
that  hypertrophy  with  dilatation  which  has  been  already  described. 

True  varices  are  commonly  met  with  in  the  submucous  veins  of  the  bladder  and 
rectum  (haemorrhoids),2  in  the  spermatic  veins  (varicocele,  cinsocele),3  and  in  the  veins 
of  the  lower  extremities.  They  are  also,  though  rarely,  met  with  in  the  veins  about 
the  face ;  more  especially  those  of  the  lips  and  eyelids.  In  one  specimen  they  may 
be  seen  involving  the  internal  jugular ;  4  in  another  the  veins  of  the  stomach  ;  5  and 
they  are  said  to  affect  the  pharynx,  oesophagus,  and  small  intestine,  but  of  these 
the  records  are  unsatisfactoiy.  One  case  of  varix  at  the  bend  of  the  elbow  is  recorded 
by  Petit ;  and  a,  boy  is  stated  by  Warren  to  have  suffered  from  varix  which  formed 
between  the  shoulder  and  elbow  after  violent  muscular  exertion;  6  but  phlebectasis  of 
the  upper  exti-emities  is  a  very  rare  occurrence.7 

Varices  of  the  lower  extremities,  though  much  had  been  written  respecting  them, 
received  but  little  attention  from  anatomists.  This  neglect  occasioned  and  maintained 
the  error  of  Boyer,  adopted  by  most  of  those  who  wrote  upon  the  subject,  that 
varices  are  an  unnatural  permanent  dilatation  of  the  subcutaneous  veins,  from  which 
the  deep  veins  are  at  first  exempt,  and  that  the  latter,  constantly  sustained  by  the 
muscles,  receive  from  these  contractile  organs  a  support  by  which  they  escape  dilata- 
tion, whilst  the  subcutaneous,  less  well  supported,  can  expand  indefinitely.8  The 
disease,  limited  in  its  origin  to  one  set  of  vessels,  was  said  to  be  caused  by  a  retrograde 
movement  of  the  blood,  or  by  a  mechanical  obstacle  to  the  return  of  the  blood  to  the 
heart,  or  by  a  communication  between  the  arteries  and  veins,  small  vessels  passing 
directly  from  the  one  to  the  other.  The  last  suggestion,  however  attractive  in 
theory,  failed  from  the  absence  of  anatomical  proof,  for  the  presence  of  the  anasto- 
mosing vessels  has  never  been  shown  by  dissection.9 

The  error  of  Boyer's  doctrine  rested  upon  insufficient  anatomical  research ;  for  in 
fact  varices  do  not  invariably  commence  in  the  trunk  of  the  saphena,  or  in  that  of 
any  superficial  vein.  The  seat  of  varices,  as  shown  by  Verneuil,10  is  as  often  in  the 
deep  veins,  and  they  thence  extend  to  the  subcutaneous  vessels  by  the  numerous 
anastomoses  existing  between  the  two  sets;  and,  far  from  being  rare,  the  deep  varices 
are  of  very  frequent  occurrence. 

There  are  various  veins  in  the  thickness  of  a  limb;  some  deeply  seated  in  company 
with  the  great  arteries,  the  popliteal,  posterior  tibial,  and  the  like;  some  which  lie  in 
the  subcutaneous  tissue  ;  and,  lastly,  intramuscular  veins,  which  convey  blood  from 
the  muscles  to  the  deep  or  superficial  vessels,  and  form  anastomoses  between  them. 
These  intramuscular  veins  carry  large  quantities  of  blood,  and  their  capacity  is 
great  in  proportion.  Mr.  Callender  proved  anatomically  that  the  six  principal  veins 
which  pass  in  the  adult  male  from  the  soleus  muscle  to  the  peroneal  and  posterior 
tibial  vessels,  have  a  united  diameter  of  not  less  than  an  inch.  Where  these  vessels 
open  into  the  deep  veins  (more  especially  the  peroneal  and  posterior  tibial)  the 
latter  are  often  greatly  dilated,  as  may  be  seen  by  fig.  27,  which  indicates  their 
condition  in  a  case  of  varix  examined  in  a  body  brought  to  St.  Bartholomew's 
for  dissection.     Broca,  quoted  by  Verneuil,  found  deep  varices  equally  with  the  sub- 

1  '  Varix  venae  dilatatio  est,  aliquando  in  ternporibus,  aliquando  in  una  ventris  parte,  sub 
umbilico,  nonnunquatn  .etiam  circa  testiculos,  sed  maxime  in  cruribus.'—  Opus  de  He  Medicd, 
Lat.  don.  p.  50.     Paris,  1582. 

2  See  Diseases  of  the  Rectum.     3  See  Diseases  op  the  Male  Organs  of  Generation. 

4  Museum,  St.  Thomas's  Hospital,  y,  155.  5  Museum,  College  of  Surgeons,  1158. 

6  Traitd  den  Maladies  chir.  tome  ii.  p.  49 ;  Surgical  Observ.  on  Tumours,  p.  432. 

7  An  interesting  preparation  in  the  Museum  of  St.  George's  Hospital,  series  vi.  242,  shows 
all  the  deep  veins  of  the  arm  varicose.  The  clusters  of  veins  surrounding  the  main  artery 
received  an  obseure  pulsation  from  it,  and  there  was  much  difficulty  in  determining  the 
nature  of  (he  affection.     It  was  noticed  to  come  on  after  striking  a  violent  blow. 

5  Boyer,  Trait  e  des  Maladies  chir.  tome  ii.  p.  451  ;  Sir  Everard  Home,  Practical  Observa- 
tions. 

'■'   I'i'j-eiiux,  TraitS pratique  des  Maladies  des  Vaisseaux.     Paris,  1843. 
10   Gazette  medicate,  1855.      Gazette  hehdomadaire,  1861,  p.  428. 
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cutaneous ;  Denuce  observed  that  they  were  less  rare  than  had  been  supposed,  and 
existed  even  when  the  subcutaneous  veins  were  unaffected ;  Deville  and  Fouche, 
their  attention  being  called  to  the  subject,  confirm  his  statements ;  and  Dumay 
communicates  a  case  in  which,  whilst  tying  the  peroneal  artery,  it  was  found  to  be 
surrounded  by  large  varicose  veins  with  extremely  thin  walls. 

According  to  Verneuil,  the  intramuscular  veins  also  become  varicose,  and 
specimens  are  preserved  in  the  Musee  Dupuytren  ]  to  show  they  are  sometimes 
affected  without  change  in  the  subcutaneous.  Mr.  Callender  failed  to  meet  with 
this  intramuscular  varix;2  but  from  the  examination  of  bodies  brought  for  dissection 
he  was  able  to  confirm  the  statement  of  Briquet,  that  at  the  spot  where  varices  are 
most  common,  large  trunks  communicate  through  the  muscles  with  the  deep  veins  ; 
and  the  latter  were  found  as  commonly  diseased  as  the  superficial  vessels,  the  disease 
being  most  advanced  where  the  intramuscular  veins  empty  their  blood  into  either 
set. 

Causes. — Certain  conditions  of  system  favour  the  formation  of  varices,  congenital 
predisposition  amongst  others;  a  disposition  thought  by  some  to  be  hereditary.  Very 
little  is  known  about  it.  Persons  with  an  indolent  temperament,  or  persons  reduced 
in  health,3  suffer  from  a  relaxed  and  debilitated  condition  of  the  vein- walls,  which 
lose  their  tone  and  their  elasticity,  and  then  offer  little  resistance  to  the  pressure  of 
the  blood.  In  some  cases,  the  heart's  action  is  reduced  in  frequency  (I  have  seen 
young  adults  in  whom  it  beat  but  forty  times  in  the  minute)  and  in  force,  so  that  it 

Fig.  27. 


slowly  and  with  difficulty  relieves  itself  of  the  venous  blood.  Such  people,  and 
others  to  a  less  extent,  are  more  likely  to  suffer  from  varix  if  their  occupation  is  one 
which  habitually  involves  much  standing  or  walking — in  fact,  any  long-continued 
muscular  exertion  ;  and  so  cooks  and  grenadiers  have  been  selected  by  Brodie  and  by 
Home  as  especially  prone  to  the  formation  of  varicose  veins.  They  are  developed 
chiefly  during  the  active  middle  period  of  life;  but  their  appearance  may  be  postponed 
until  old  age,  or  may  be  referred  to  early  life,  since  they  not  unfrequently  occur  in 
children  under  ten  years  of  age. 

Obstruction  to  the  circulation  is  a  passive  aid  to  their  formation.  Hence  they 
coincide  with  certain  diseases  of  the  heart,  of  the  lungs,  with  cirrhotic  liver,  and  are 
common  when  the  portal  system  is  overcharged  with  blood,  as  with  those  who  live 
well,  though  such  suffer  more  especially  from  varices  of  the  rectum  (haemorrhoids). 
Constipation,  involving  the  accumulation  of  faeces  in  the  intestine  and  pressure  upon 
the  iliac  veins,  the  obstruction  of  veins  with  clots,  the  pressure  of  tumours,  and 
such  artificial  pressure  as  that  of  an  ill-adapted  hernia  truss  or  tight  garters,  may  be 
enumerated  as  examples  of  conditions  which  retard  the  circulation,  distend  the  veins, 
and  prepare  them  to  become  varicose. 

Such  conditions  have  more  influence  upon  the  veins  of  the  leg,  because  the 
pressure  of  the  column  of  blood   which  these  vessels  have  to  resist  is  increased  by 


1  Specimens.  254,259. 

!  The  various  opinions  on  this  and  other  points  in  the  anatomy  of  varix  are  fully  discuss 
in  phap.  i.  of  Mr.  Gay's  work  On  Varicose  Disease.     London,  1868. 

3  On  the  influence  of  gout,  see  Paget,  St.  Bartholomew' s  Hospital  Reports,  vol.  ii. 
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gravitation.  Although  the  column  of  venous  blood,  ascending  against  its  own 
weight,  is  supported  by  the  column  of  arterial  blood,  yet  the  pressure  of  the  fluid 
upon  the  walls  of  the  veins  increases  by  gravitation,  inch  by  inch,  towards  the  most 
dependent  portions  of  the  body.  To  illustrate  this  fact,  the  small  intestine,  freed 
from  its  mesentery,  may  be  held  so  that  its  upper  and  lower  outlets  are  upon  the 
same  level,  the  intermediate  curve  being  pendent.  If  its  canal  is  filled  with  water, 
it  is  easy  to  compare  the  lax  condition  of  its  walls  above  with  their  tension,  almost 
to  bursting,  at  the  curve  below.  In  the  veins  this  tension  is  relieved  by  valves,  and 
some  dilatation  is  permitted,  as  occasion  requires,  by  their  thin  and  yielding  walls ; 
but  when  the  occasion  passes  by,  the  elastic  vessels  soon  recover  their  natural 
capacity,  and  then  the  slightest  force  acting  upon  the  blood-column  tends  to  quicken 
its  movement  through  the  venous  system.  If  there  exist  a  tendency  to  dilatation  by 
obstruction,  such  force,  instead  of  moving  the  blood-column,  is  expended  upon  the 
vein-walls ;  J  and  if  the  force  is  represented  by  a  certain  quantity  of  blood  forced  into 
a  vein,  then  there  is  added  an  increased  tendency  to  dilatation  by  excess  of  contents. 
In  persons  with  relaxed  and  debilitated  veins  the  varicose  condition  would  seem 
to  be  determined  by  the  habitual  over-exercise  of  muscles,  especially  those  of  the 
calf  of  the  leg,  which  force  the  blood  violently  into  vessels  inclined  to  yield  to  the 
distension,  and  already  over-filled  by  reason  of  a  retarded  or  obstructed  circulation. 
The  dilatation  which  ensues  is  usually  of  slow  progress;  indeed,  for  a  time  the  veins 
are  often  increased  in  thickness  and  strength  to  resist  this  distension  ;  but  Pare 
records  cases,  and  his  observations  are  confirmed,  in  which  large  varices  have 
suddenly  appeared  after  violent  muscular  exertion,2  such  as  running,  dancing,  or 
carrying  heavy  weights.  Wherever,  so  far  as  superficial  varices  are  concerned,  the 
intramuscular  veins  pass  into  the  subcutaneous,  there  the  varix  is  first  noticed ; 
there  the  force,  that  is  the  blood-stream  impelled  from  the  muscles,  tends  to  act  on 
the  vein- wall  and  to  dilate  the  vessel ;  for  the  valves  obstruct  below,  and  the  column 
of  obstructed  slow-moving  blood  resists  above.3 

The  anatomical  changes  in  varicose  veins  have  been  described  by  Andral ;  and 
his  distinctions,  though  too  minute,  have  been  generally  adopted.4  In  brief,  it  is 
sufficient  to  notice  that  the  coats  of  the  dilated  vessels  may  become  thickened,  or 
may  become  thin;  that  they  may  be  lengthened,  so  that  the  veins  are  rendered 
tortuous  ;  that  the  dilatation  may  be  unequal,  the  vein  being  marked  with  pouches, 
which  form  at  the  sinus  behind  each  valve,  or  result  from  the  greater  yielding  of  the 
vessel  where  the  blood  is  forced  into  it  from  an  intramuscular  branch  ;  that  varix  of 
the  femoral  vein,  wdiich  occasionally  requires  to  be  distinguished  from  a  femoral 
hernia  (see  Hernia),  is  thus  formed  by  yielding  of  the  vessel  at  its  junction  with  the 
internal  circumflex,  saphena,  and  profunda  veins. 

As  the  canal  of  the  vein  dilates,  the  valves,  unless  previously  ruptured  by  violent 
and  sudden  muscular  action,  are  unequal  to  close  the  passage ;  and,  being  useless, 
they  presently  waste  and  are  reduced  to  mere  fibrous  bands,  or  disappear  altogether.5 

1  See  experiments  by  Williams,  Principles  of  Medicine,  2nd  ed.  p.  188. 

2  Warren,  op.  cit.     See  also  Malgaigne,  (Euvres  compl.  torne  ii.  p.  2G8. 

3  Mr.  Gay  has  elaborately  considered  the  question  of  the  cause  of  varicosity  (see  op.  cit.) 
So  far  as  I  can  judge,  it  seems  desirable  to  assign  as  causes  those  mentioned  in  the  text,  es- 
pecially the  influence  exercised  by  the  intramuscular  veins  upon  the  deep  and  subcutaneous 
systems  of  veins  in  the  lower  extremities. 

4  Varices:  species  1.  Simple  dilatation,  affecting  the  Avhole  length  of  a  vein,  or  existing 
only  at  intervals.  2.  Simple  dilatation,  with  thinning  of  the  parietes.  3.  Uniform  dilatation, 
with  thickening  of  the  parietes.  4.  Dilatation  at  intervals,  with  thickening  at  the  dilated 
points ;  in  this,  and  in  the  third  species,  the  vessel  being  lengthened  as  well  as  dilated. 
5.  Dilatation,  with  the  formation  of  septa,  which  divide  the  interior  of  the  varix  into  many 
compartments,  in  which  the  blood  coagulates.  6.  The  addition  to  the  last  of  many  small 
apertures  in  the  walls,  allowing  the  escape  of  blood,  as  in  erectile  tumours. — Pathological 
Anatomy,  Eng.  Trans,  vol.  ii.  p.  4  et  seq.     Dublin,  1831. 

5  Museums,  Coll.  of  Surgeons,  1730,  and  Bartholomew's  Hospital,  series  xiii.  79.  Gay  is 
of  opinion,  '  As  a  rule,  veins  that  become  varicose  are  destitute  of  valves ;  and  the  cords 
which  have  been  supposed  to  testify  to  their  existence  in  these  veins  are  referable  to  another 
source,  viz.  blood-clot/ — Op.  cit.  p.  10-5. 
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The  valves  are  not  destroyed  by  the  backward  pressure  of  the  column  of  blood 
obstructed  in  its  passage  to  the  heart  •  for  they  are  adapted,  as  is  well  known,  to 
resist  this  pressure,  and  they  become,  when  needful,  thick  and  strong,  to  fit  them  for 
doing  so.  But  the  force  represented  by  the  stream  of  blood  advancing  from  below, 
and  from  the  intramuscular  veins,  presses  upon  their  rear,  and,  as  they  are  unable  to 
resist  a  force  acting  in  this  direction,  flattens  their  cusps  against  the  vein- wall ;  and 
there,  when  the  vein,  from  the  combined  action  of  several  causes,  has  become  so 
large  that  the  valve-cusps  are  unable  to  meet  and  close  its  canal,  they  shrink  and 
atrophy.  It  follows  that,  in  varices,  those  valves  only  are  thus  destroyed  which  lie 
between  the  lowest  varix  and  the  heart  •  and,  when  they  are  destroyed,  that  the 
pressure  of  the  blood-column,  which  they  helped  to  resist,  weighs  more  heavily  upon 
the  dependent  and  ddated  vessels. 

The  tissues  which  surround  the  diseased  veins  become  gradually  absorbed  in  con- 
sequence of  the  continued  pressure  of  the  varix,  and  thus,  as  noticed  by  Hodgson,1 
bones  even  become  indented.  So  thin,  indeed,  may  the  coverings  of  a  varix 
become,  that,  with  sudden  exertion,  or  from  a  blow,  they  rupture,  and  haemorrhage 
ensues.  In  cases  of  long  standing,  however,  it  is  usual  to  find  the  neighbouring 
structures  thickened  and  hard  from  simple  oedema,  or  from  inflammatory  exudation, 
which,  by  involving  the  neighbouring  lymphatics,  causes  many  of  them  to  be  per- 
manently obstructed  ;  so  that,  what  with  their  obstruction  and  the  obstructed  vein- 
circulation,  the  whole  leg  becomes  oedema tous,  and  in  time  accumulates  a  great 
superfluity  of  fibro-cellular  tissue,  a  condition  which  in  severe  cases  is  recognised  as 
the  Arabian  elephantiasis.2 

/Symptoms. — Though  varices  may  exist  for  a  long  time,  and  cause  little,  if  any, 
inconvenience,  yet  it  is  more  usual  for  those  who  suffer  from  them  to  complain,  some 
time  before  the  external  manifestation  of  the  disease,  of  aching  pain,  deep  seated  in 
the  limbs,  with  sense  of  weight,  fulness,  and  fatigue,  in  some  cases  complicated  with 
a  certain  numbness  and  even  loss  of  power  in  the  extremities.  In  a  more  advanced 
stage  of  the  disease,  the  ankles  swell  after  a  hard  day's  work,  and  the  feet  are  con- 
stantly cold.  These  symptoms  indicate  an  embarrassed  state  of  the  circulation,  to 
which  is  gradually  added  dilatation  of  the  deep-seated  veins,  and  more  especially  of  the 
posterior  tibial. 

After  a  time,  at  one  or  more  points  in  the  leg,  a  small  tumour,  in  an  early  stage 
resembling  the  '  venosite  '  of  Briquet,  is  formed,  soft,  of  a  bluish  colour,  from  the  ' 
dark  blood  showing  through  the  integument ;  it  disappears  on  pressure,  but  returns 
when  the  pressure  is  removed,  or  when  the  patient  stands  up,  and  is  caused  by  a 
vein  which  is  dilating  where  joined  by  an  .intramuscular  branch.  Around  this 
tumour  a  series  of  minute  vessels  are  clustered  of  a  dark,  bluish  colour — -the  small 
superficial  veins  through  which  the  passage  of  the  blood  is  retarded  to  a  greater 
degree  than  elsewhere,  because  they  open  directly  into  that  part  of  the  vessel  which 
is  dilating.  By  degrees  the  dilatation  extends  and  involves  an  increasing  length  of 
vein,  and  then  forms  irregular,  knotty,  convoluted  tumours,  soft  and  diminished  in 
size  by  the  horizontal  posture,  giving  a  bluish  tint  to  the  skin,  which  is  stretched 
and  thin,  and  surrounded  by  smaller  veins,  also  somewhat  varicose.  These  tumours 
are  grouped  around  the  points  at  which  the  dilatation  first  commenced,  for  the  most 
part  in  the  middle  of  the  leg  along  the  track  of  the  external  and  internal  saphena 
veins,  but  the  clusters  of  tortuous  vessels  often  extend  along  the  entire  length  of  the 
leg  and  thigh.  To  the  symptoms  already  enumerated  there  is  often  added  an 
unpleasant  itching ;  and  when  nerve-fibrils  are  by  chance  involved,  a  sharp  tingling 
pain. 

Occasionally,  when  the  varices  gradually  thin  the  skin  which  covers  them,  and 
burst  through  it,  haemorrhage  ensues,  which  may  cause  syncope,  and  even  death,  if 
not  promptly  arrested ;  for  the  valves  being  destroyed  between  the  varix  and  the 
heart,  the  escape  of  blood  is  directly  from  the  proximal  portion  of  the  vessel,  and 
may  be   very  considerable.     In  treating  such  a  bleeding,  the   patient   should   be 

1   Op.  cit.  p.  561.         2  For  erectile  tumours,  and  their  relations  to  varices,  see  NiEVi. 
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promptly  laid  on  the  ground,  and  the  leg  should  be  raised,  when  the  hemorrhage 
will  probably  cease.  If  it  continue,  the  pressure  of  a  pad  of  lint  applied  to  the 
bleeding  vessel,  and  secured  by  a  few  turns  of  a  bandage,  will  effectually  arrest  it. 

In  inflammation  of  the  tissues  around  the  veins  we  have  the  prelude  to  irritable 
conditions  of  the  skin  and  eczema,  to  obstruction  of  the  absorbents,  and  to  ulceration; l 
and  when  the  vein-walls  from  the  same  cause  become  surrounded  with  lymph,  the 
condition  is  reached  in  which,  as  previously  described,  the  vessels  become  filled  with 
clots  and  obstructed.  The  knotty  tumours  are  then  hard  and  cannot  be  emptied  by 
pressure,  and  this  consolidation  is  permanent,  for  varicose  veins  once  obstructed 
with  clots  never  have  their  canals  reopened.  In  this  way  the  natural  cure  of  a 
varicose  cluster  is  often  effected,  with  much  temporary  relief  to  the  patient :  as,  how- 
ever, the  predisposition  continues,  and  the  exciting  cause  remains,  other  adjacent 
veins  soon  become  involved,  and  perpetuate  the  disease.2 

Treatment. — Varices  of  long  standing  are  inveterate ;  for,  although  much  may  be 
done  for  their  relief,  they  cannot  be  cured ;  and  hence  it  is  fortunate,  although  they 
occasion  the  patient  much  hurt  and  inconvenience,  that  they  are  not  serious  in  their 
consequences.  In  their  earlier  stages  they  are  more  manageable ;  and  it  is  much  to 
be  regretted  that  early  symptoms  are  mostly  unheeded,  for  whilst  the  disease  is 
limited  to  the  deep  veins,  or  at  most  has  involved  but  slightly  the  superficial  vessels, 
it  admits  very  readily  of  permanent  bene6t. 

The  management  of  the  general  health  is  an  important  item  in  the  treatment  of 
varices  in  every  stage.  The  feeble  and  often  ill-nourished  patients  who  suffer  from  this 
disease  must  be  invigorated  by  tonics  and  a  generous  diet.  The  plethoric  patient, 
with  an  embarrassed  portal  circulation,  will  gain  much  from  often-repeated  but  small 
doses  of  purgative  medicine,  and  the  use  of  cold  saline  baths.  In  each  case  some 
special  symptoms  will  probably  demand  attention,  and  must  be  met  by  appropriate 
remedies ;  but  in  the  large  class  of  cases  in  which  there  exists  a  constitutional  or 
acquired  laxity  of  the  veins,  no  remedy  equals  the  tincture  of  the  perchloride  of  iron, 
with  an  aperient  pill  every  other  night  to  obviate  the  occurrence  of  constipation. 
Under  its  influence,  combined  with  proper  local  appliances,  the  laxity  of  the  veins 
disappears,  and  the  varices,  if  recent,  are  disposed  of. 

Provided  always  that  the  disease  is  not  of  long  standing,  and  that  local  causes  of 
obstruction,  such  as  tight  garters,  are  done  away  with,  it  is  advisable,  with  this 
general  treatment,  that  the  legs  should  be  rested  in  the  horizontal  position  for  at 
least  a  month  or  six  weeks.  Walking  should  be  prohibited,  and  only  carriage 
exercise  allowed.  The  limbs,  thus  rested,  should  be  bandaged  from  the  toes  to 
above  the  knee,  the  pressure  being  firm  and  equal,  and  the  bandage  (Domett)  should 
be  renewed  daily.  At  the  time  of  each  renewal  the  limb  should  be  well  rubbed  with 
the  hand  for  about  a  quarter  of  an  hour ;  by  this  treatment  the  circulation  through 
the  subcutaneous  veins  is  rendered  brisk,  and  the  tonicity  of  the  walls  by  degrees 
re-established.  What  with  the  inaction  of  the  muscles,  the  improved  tone  of  the 
superficial  vessels,  and  the  amendment  of  the  general  health,  a  good  result  may  be 
anticipated. 

But  patients  seldom  have  the  inclination  or  the  opportunity  for  submitting  to 
such  rigid  treatment  for  the  cure  of  a  disease  which  causes  comparatively  little 
inconvenience ;  and  when  this  is  the  case  simple  compression  of  the  distended  veins 
will  often  give  great  relief,  and  even  prevent  the  disease  from  growing  worse.  Suffi- 
cient support  may  be  obtained  by  merely  bandaging  the  limb,  greater  pressure  being 
made  over  the  larger  of  the  varicose  clusters  than  elsewhere  by  means  of  a  pad  of 
lint  placed  upon  each  of  them  before  the  bandage  is  applied.3  Elastic  spiral  bandages, 
or  the  elastic  web  stockings,  are  recommended  as  conveniently  supplying  the  necessary 
support.  They  should  be  removed  at  night  when  the  patient  goes  to  bed,  and 
replaced  when  he  gets  up  in  the  morning.     If  any  one  of  them  causes  irritation  of 

!  For  varicose  ulcers,  see  vol.  i.  p.  148.  2  See  cases  by  Hodgson,  op.  cit.  p.  561. 

3  Local  compression  was  first  recommended  by  Delpecli  and  Sanson.  See  Delpech, 
Maladies  ehir.  tome  iii. 
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the  skin,  it  must  be  changed  for  some  other ;  and  it  will  often  be  found  useful  to 
protect  the  integument  by  means  of  flannel  bandage  or  cotton-wool  before  these 
appliances  are  put  on.  The  most  difficult  to  manage  are  the  old  varices  surrounded 
by  a  quantity  of  indurated  tissue,  which  protects  them  from  ordinary  pressure,  but  the 
difficulty  may  generally  be  overcome  by  the  exercise  of  a  little  ingenuity  in  applying 
the  supports.  Travers  cured  a  varicose  cyst  of  the  saphena  by  the  pressure  of  strips 
of  plaster.  The  varix  should  be  emptied  of  its  blood,  and  the  strips,  of  a  convenient 
length  and  breadth,  should  be  then  applied,  crossing  one  another  at  right  angles.  A 
firm  and  even  pressure  may  also  be  obtained  by  applying  a  wet  bandage.  A  number 
of  pieces  of  muslin,  linen,  or  calico  are  prepared,  each  about  two  inches  wide  and 
twelve  inches  long,  and  saturated  with  water.  Two  of  these  strips  are  first  placed 
beneath  the  foot,  and  their-  ends  crossed  over  the  instep  towards  the  ankle.  Other 
strips  are  then  bound  round  the  leg,  their  ends  crossing  in  front,  so  arranged  that 
the  one  above  half-covers  the  one  below,  until  the  limb  has  been  bandaged  to  a 
sufficient  height.  An  ordinary  roller  is  then  placed  over  all,  and  each  day  the  appli- 
cation is  renewed.     - 

These  measures  are,  however,  simply  palliative ;  and  in  the  desire  to  effect  the 
cure  of  so  common,  and  often  troublesome,  a  disease,  many  devices  have  from  time 
to  time  been  employed.  With  the  exception  of  Herapath's  suggestion  for  dividing 
the  fascia  lata  at  the  saphenous  opening  to  relieve  a  supposed  pressure  upon  the 
femoral  vein,  they  all  aim  at  procuring  obliteration  of  the  varix,  or  of  the  chief  vein 
connected  with  it.  The  so-called  '  radical '  cure  of  varicose  veins  is  in  very  many 
cases  really  only  temporary  or  palliative.  Even  though  the  cluster  of  veins  operated 
on  be  cured,  yet  when  the  patient  returns  to  active  life  others  form  in  the  neighbour- 
hood. Still,  the  temporary  inactivity,  and  the  cure  of  the  chief  varix,  may  suffice 
for  the  healing  of  an  obstinate  ulcer,  or  may  restore  congested  and  irritable  skin  to 
a  healthy  condition,  and  is  pretty  sure  to  alleviate  pain.  For  these  reasons  only  it 
may  be  worth  the  patient's  while  to  undergo  an  operation  involving  little  pain  or 
danger.  Again,  when  the  main  varices  are  cured,  the  patient,  it  provided  with  a 
suitable  bandage,  is  very  much  in  the  condition  of  one  in  whom  the  disease  is 
incipient ;  and  who,  as  above  said,  with  proper  care  and  attention,  rarely  suffers  any 
material  inconvenience  or  after  ill-consequence.  But  there  is  no  question  that  the  cure 
of  varices  by  obliteration  of  the  veins  is  sometimes  complete  and  permanent,  particu- 
larly when  the  varicosity  affects  only  a  limited  portion  of  the  vessels.  I  saw  the 
other  day  a  patient  on  whom  Mr.  H.  Lee  had  operated  about  ten  years  previously ; 
and  in  whom  no  unnatural  enlargement  of  the  veins  was  anywhere  perceptible. 

Numerous  operations  are  in  use  for  the  obliteration  of  varicose  veins.  They 
seek  either  merely  to  produce  coagulation  in  the  varix,  or  also  to  divide  the  venous 
channels  above  and  below  the  varices,  or  finally  to  remove  the  varicose  part  of  the 
vein.  These  results  can  be  attained — 1st,  by  the  action  of  caustics  applied  over  the 
course  of  the  vessel ;  2nd,  by  subcutaneous  division  of  its  walls ;  3rd,  by  compressing 
it  between  a  steel  pin  and  a  twisted  suture,  or  by  some  similar  contrivance,  and, 
lastly,  by  complete  excision.  The  potassa  fusa,  or  Vienna  paste,1  may  be  applied, 
as  recommended  by  Mayo,  in  quantity  sufficient  to  cause  sloughing  of  the  skin  over 
a  varix,  or  the  venous  trunk  connected  with  it.  The  tissues  beneath  the  slough 
inflame,  the  vessel  is  filled  with  coagula,  and  so  becomes  obliterated.  The  slough 
should  not  exceed  a  quarter  of  an  inch  in  its  diameter,  and  the  surrounding  skin 
should  be  protected  from  the  action  of  the  caustic  by  a  ring  of  plaster  encircling  the 
portion  to  be  destroyed.  Brodie  recommends  that  sufficient  caustic  shall  be  employed 
to  insure  sloughing  of  the  vein,  as  a  more  certain  mode  of  securing  its  destruction, 
the  vessel  becoming  closed  and  contracted  above  and  below  the  slough.  According 
to  circumstances,  two  or  more  of  these  sloughs  will  be  required,  and  in  making  them 
they  nmst  be  carefully  kept  some  distance  asunder.  Whether  the  varix  is  thus  itself 
destroyed,  or  the  venous  track  which  passes  from  it,  the  blood  which   formerly 

1  Composed  of  rive  parts  of  quicklime  and  four  of  caustic  potash,  made  into  a  paste  with 
spirits  of  wine  immediately  before  its  application.  Nitric  acid  may  be  substituted  when  it  is 
only  required  to  excite  inflammation  about  the  vein. 
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passed  through  these  vessels  is  driven  into  other  channels,  which  gradually  dilate 
into  a  fresh  crop  of  varices. 

Subcutaneous  division  of  varicose  veins  is  easily  performed  by  means  of  a  narrow 
pointed  bistoury,  first  employed  by  Broclie,1  which  is  introduced  between  the  skin 
and  the  vein,  and  is  made  to  divide  the  latter  as  it  is  withdrawn.  A  compress  of 
lint  should  be  at  once  applied  to  restrain  haemorrhage.  This  operation  lias  the 
advantage  of  leaving  a  wound  which  heals  readily,  often  by  the  first  intention  ;  but 
in  some  cases  suppuration  has  followed,  and  in  some  it  has  failed  to  obliterate  the 
vessel ;  so  that,  says  Brodie,  '  it  really  appears  it  is  not  worth  patients '  while  to 
submit  to  it.  I  have  always  observed,  that  if  I  cured  one  cluster,  two  smaller  ones 
appeared,  one  on  each  side ;  and  that  ultimately  I  left  the  patient  no  better  than  I 
found  him.'  If  this  operation  is  performed  to  facilitate  the  healing  of  a  varicose 
xilcer,  the  vessel  should  be  divided,  if  possible,  below,  so  as  to  interrupt  the  blood  as 
it  streams  in  from  anastomosing  vessels  and  causes  the  distension  of  the  veins  about 
the  ulcer.  After  this,  or  any  similar  operation,  the  patient  must  be  kept  quiet  in 
bed  for  at  least  four. or  five  days,  and  longer  if  necessary. 

Velpeau,  following  Davat,  employed  a  metal  pin,  which  he  passed  under  (never 
through  2)  the  vein,  and  on  which  he  applied  a  twisted  suture.  The  pin  was  allowed 
to  remain  in  until  sufficient  inflammation  had  been  excited  to  promote  obliteration 
of  the  vein  ;  but  when  the  irritation  which  followed  was  but  slight,  the  pin  was  left 
to  come  away  by  ulceration  of  the  structures  which  covered  it.  Some  of  these  pins 
he  applied  to  the  varicose  clusters,  and  some  to  the  veins  communicating  with 
them  ;  and  as  no  very  bad  results  followed  his  operation,  it  was  pretty  generally 
tested.  But,  like  others,  it  affords  only  temporary  relief;  and,  besides,  is  open  to  the 
objection  that  the  sores  which  result  are  often  difficult  to  heal,  although  this  is  an 
objection  more  especially  to  the  treatment  by  caustics.  To  prevent  sloughing  of  the 
integument,  it  is  recommended  by  some  surgeons  to  protect  it  from  the  twisted 
thread  by  means  of  a  piece  of  wax  bougie.  Various  other  devices  for  conveniently 
securing  the  obliteration  have  from  time  to  time  been  suggested.3  A  good  and 
expeditious  plan  is  that  recommended  by  H.  Lee,  by  whom  it  is  thus  described  :  '  A 
needle  is  introduced  beneath  the  vein  or  veins  to  be  obliterated,  and  an  8-ligature  is 
passed  over  its  extremities.  The  vein  or  cluster  of  veins  is  thus  included  between 
the  needle,  which  is  below  it,  and  the  ligature,  which  is  over  the  skin.  The  ligature 
is  then  tied  so  as  to  produce  a  slight  degree  of  pressure  on  the  vein,  and  by  this 
means  its  cavity  is  temporarily  closed  by  acupressure.  Another  needle  is  then  passed 
under  the  vein  at  about  an  inch  distance,  and  the  vessel  is  there  closed  in  like 
manner.  The  vein  or  cluster  of  veins  thus  included  between  the  two  needles  is 
entirely  separated  from  the  rest  of  the  circulating  system,  and  may  then  be  divided 
or  otherwise  obliterated  without  risk.  Subcutaneous  section  of  the  vein  is  generally 
all  that  is  necessary,  and  is  preferable  to  any  other  mode  of  operating,  as  it  effectually 
obliterates  the  vessels  without  leaving  any  open  wound.  At  the  expiration  of  about 
four  days,  when  union  is  established  in  the  divided  parts,  the  needles  are  removed, 
having  served  their  temporary  purpose.' 

Finally ,  there  is  the  complete  excision  of  the  varicose  portion  of  the  vein,  introduced 
into  practice  by  Mr.  Marshall.4  This  operation  '  consists  in  excising  a  considerable 
length  of  the  vein  where  it  is  most  enlarged,  and  is  performed  as  follows :  The  course 
of  the  A7ein  having  been  marked  with  ink,  a  pin  is  passed  under  it  at  each  end  of 
the  part  to  be  removed ;  the  limb  is  now  emptied  of  blood  by  Esmarch's  bandage,  the 
skin  is  divided  along  the  marked  line,  and  the  vein,  previously  secured  by  figure-of-8 
ligatures  passed  over  the  pins,  cut  across  at  each  end  and  dissected  out ;  the  wound  is 
then  dressed  after  Lister's  method.'     It  is  evident  that  there  can  be  few  cases  of 

1  Lectures  on  Pathology  and  Surgery, y>.  185. 

2  Transfixing  the  vein  and  passing  a  thread  through  it,  as  proposed  by  Fricke,  was  found 
to  occasion  such  great  irritation  that  its  use  was  presently  abandoned. 

3  Metal  pins  for  compressing  veins  are  described  in  the  Medical  Times  and  Gazette,  vol.  ii. 
1861,  p.  377. 

4  Lancet,  Jan.  23,  1875. 
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varicose  veins  to  which  so  very  severe  a  proceeding  can  be  justifiably  applied ;  but 
where  the  varix  is  very  limited  yet  troublesome,  excision  is  appropriate,  and  I  have 
seen  cases  in  which  it  has  been  successfully  practised.  And  it  is  still  more  appropriate 
in  cases  of  perfectly  circumscribed  varix  such  as  are  sometimes  met  with  where 
there  is  a  limited  tumour,  more  or  less  filled  with  clot — a  sort  of  venous  aneurism. 
I  have  seen  two  such  cases  operated  on  :  in  one  case  by  mistake  for  a  melanotic 
growth,  in  the  other  under  a  correct  diagnosis,  and  in  both  with  perfect  success. 

Except  in  cases  which  have  been  referred  to,  these  operations  are  not  to  be 
recommended  ;  and  the  patient,  if  wise,  will  be  content  with  the  palliative  measures 
of  a  more  simple  character. 

Reference  has  several  times  been  made  to  tumours  as  causing  obstruction  to  the 
circulation  of  the  blood  through  veins.  Little  inconvenience  follows,  in  consequence 
of  the  ready  formation  of  a  collateral  circulation.  Some  tumours  compress  veins 
against  a  resisting  substance,  as  bone ;  some  by  their  growth  completely  surround 
them  ;  whilst  others  extend  into  their  canals,  as  was  first  pointed  out  by  Langstaff 
in  a  case  of  medullary  cancel'.  In  many  instances  they  cause  obliteration  of  the 
vessel  by  interruption  of  its  canal  and  by  absorption  of  its  coats,  or  they  induce  the 
formation  of  clots,  by  which  it  becomes  permanently  obstructed.  Now  and  then  a 
tumour  appears  to  have  its  origin  in  and  to  be  confined  to  a  vein,  as  happened  in  the 
splenic,  as  recorded  by  Hodgson,  and  in  a  case,  related  by  Andral,1  where  the  growth 
consisted  of  adipose  tissue  in  the  wall  of  a  portal  vein. 2 

A  few  words  will  dispose  of  the  subject  of  worms  and  other  parasites  which  were 
formerly  supposed  to  infest  veins.  The  more  exact  and  minute  examinations  of  the 
present  day  have  refused  in  this  matter  to  confirm  many  of  the  statements  of  the 
past.  Parasitic  animals,  except  in  the  cases  of  migration  of  the  embryo  of  taenia,  and 
in  the  instances  quoted  below,  are  rarely  found  in  these  vessels.3 

G.  W.  Callender,  1870. 
Timothy  Holmes,  1882. 

1  Op.  cit  vol.  ii.  p.  423. 

2  The  following  specimens  give  a  good  general  idea  of  these  vein  obliterations.  Middle- 
sex, series  vi,  32,  35  :  vena  cava  obliterated  by  pressure  from  an  aneurism.  St.  Thomas's,  Y, 
171  ;  vein  filled  with  encephaloid  deposit.  Guy's  1521es  ;  vena  cava  obliterated  by  the  side 
of  a  dried-up  hepatic  abscess  ;  and  lo2190,  by  pressure  from  enlarged  glands.  Guys,  15227 1525  ; 
growths  of  cancer  into  superior  venaa  cava?.  St.  Bartholomew's,  13,  29 ;  fleshy  growth  be- 
tween vena  cava  and  kidney,  obliterating  the  former,  Aneurisms  and  abscesses,  though  they 
sometimes  burst  into  adjacent  veins, may  also  cause  obliteration:  St.  Bartholomew's,  13,  84; 
St.  Thomas's,  y,  154;  St.  George's,  vi.  128. 

3  Andral,  Duval,  Treutler,  Fabricius,  Rudolphi,  Virchow,  and  Leuckart  may  be  re- 
ferred to.  I  find  mentioned  by  one  or  other  of  these,  echinococcus  altricipariens  and  distoma 
hepaticum  in  the  hepatic  veins ;  acephalocysts  in  the  pulmonary  veins  ;  strongylus  and 
filaria  in  the  veins  of  a  horse;  and  entozoa  belonging  to  the  class  nematoidea  of  Rudolphi 
in  the  right  ventricle  of  a  porpoise.  Haamatozoa,  as  they  are  termed,  are  said  to  be 
found  in  the  veins  of  birds,  reptiles,  and  fish,  having  perforated  the  vessels,  as  it  is  assumed, 
in  their  wanderings,  and  being  then  washed  along  the  blood-stream  until  they  stick 
in  the  capillaries.  Leuckart,  quoted  by  Kiichenmeister  (Syd.  Trans,  vol.  i.  p.  50),  professes 
to  have  met  on  four  occasions  with  the  embryo  of  taenia  migrating  through  the  main 
branches  of  the  vena  porta.     (See  also  Siebold,  Syd.  Soc.  Trans,  p.  29.) 

The  remarkable  discoveries  of  Bilharz,  Griesinger,  Lautner,  and  others  respecting  the  pre- 
sence of  small  flukes  (Bilharzia  haamatobia,  Cobbold)  should  be  referred  to.  They  have  been 
found  in  the  portal  system  and  in  the  veins  of  the  mesentery  and  bladder.  It  is  stated  that 
in  3G3  autopsies  '  Griesinger  found  this  entozoon  present  no  less  than  117  times.'  In  advanced 
cases  of  the  disease,  as  it  occurs  in  Egypt  and  at  the  Gape  of  Good  Hope,  severe  diarrhoea  and 
hsenmturia  precede  death.  Dr.  Cobbold  is  so  good  as  to  inform  me  that  he  has  discovered  the 
same  parasite  in  the  portal  blood  of  the  Gercopithecus  fuliginosus.  The  reader  is  referred  for 
further  details  to  Dr.  J.  Harley's  paper  in  Med.-Chir.  Trans,  vol.  xlvii. ;  or  to  Dr.  Oobbold's 
treatise  on  Entozoa,  p.  197  et  seq. 
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UNDER  the  term  urinary  organs  will  be  here  comprised  the  kidneys,  ureter, 
bladder,  prostate,  and  urethra. 
It  is  extremely  desirable,  when  dealing  with  any  disease  the  symptoms  of  which 
are  referred  chiefly  or  entirely  to  some  limited  portion  of  the  important  system 
defined  above  as  urinary  organs,  to  possess  an  intelligent  acquaintance,  not  merely 
with  any  part  which  may  be  especially  liable  to  suffer  morbid  changes,  but  with  the 
system  itself  as  a  whole.  It  is  absolutely  necessary  to  the  formation  of  a  correct 
diagnosis  to  be  familiar  with  the  intimate  relations  which  exist  between  each  portion 
of  that  system,  as  well  as  with  the  various  peculiarities  which  each  is  prone  to  exhibit 
when  influenced  by  disease.  Few  things  conduce  more  to  error  in  estimating 
symptoms  than  a  too  exclusive  specialism  in  the  observation  of  disease.  The  study 
of  stricture  and  of  other  forms  of  urethral  obstruction,  of  vesical  diseases,  of  calculous 
formations,  and  of  those  chronic  changes  in  the  secreting  structure  of  the  kidney 
which  are  conventionally  assigned  to  the  province  of  the  physician,  must  be  pursued 
together  if  the  surgeon  is  properly  to  appreciate  the  import  of  any  one  of  these  affec- 
tions. The  relations  which  mutually  subsist  between  each  of  the  series,  not  only  by 
contiguity,  but  by  other  and  less  obvious  connections,  are  so  numerous  and  constant, 
that  a  study  of  the  whole  can  alone  qualify  the  practitioner  intelligently  to  treat 
disordered  function  in  any  part  thereof.  No  man  can  deal  adequately  and  safely 
with  cases  of  impaired  urinary  function  whose  hand  is  not  well  trained  to  the  use  of 
the  sound  or  catheter,  whose  eye  is  not  familiar  with  urinary  deposits  in  all  their 
varieties,  and  who  is  not  acquainted  with  their  indications,  and  with  the  subjective 
phenomena  which  accompany  them.  The  exploring  sound  is  quite  as  essential  to 
the  diagnosis  of  urinary  disease  as  the  stethoscope  is  to  affections  of  the  chest.  He 
who  is,  com^entionally  speaking,  a  physician  only,  will  (and  does)  constantly  overlook 
calculus  and  stricture,  to  the  great  detriment  of  the  patient;  while  the  mere  surgical 
handicraftsman  will  (and  does)  treat  mechanically  many  a  case  which  can  only  be 
injured  by  his  manipulations.  With  these  views,  the  careful  study  of  all  acute  and 
chronic  renal  affections  is  recommended  to  the  student  who  desires  to  qualify  himself 
specially  for  the  practice  of  surgery.  The  limit  assigned  to  urinary  diseases  in  this 
work  forbids  more  than  the  slightest  glance  at  them ;  it  appears,  therefore,  the  more 
necessary  to  make  these  introductory  remarks. 

The  Kidneys  : 

Malformations. 

Injuries  (Vol.  I.  Essay  on  '  Injuries  op  Abdomen  '). 

T   n  .       .       ,    .,.  \     |  traumatic,  idiopathic,  and  by  extension. 

Inflammation  (nephritis)         ,     , 
J  \     r  /    j  calculous. 

\  from  obstruction  in  the  passage  below. 

Inflammation  (nephritis)      -  ,    ,"       .. 

J ,        .  v     l  '    \  from  obstruction. 

chrome  \  ,.   ,,    ,. 

( diathetic. 


r    ,.  ,.         „     ,  .      ,, ,  . ,         (from  obstruction. 

Jn  l animation  of  pelvis  of  kidney        ,     , 

calculous 
(pyelitis)    acute  and  chronic  r  , 

Vi  J  '  ^scrofulous. 
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Calculous  nephralgia.    (See  also  'Renal  Calculus,'  vol.  ii.  p.  178.) 

Abscess  of  kidney  and  fistula. 

Perinephritic  abscess. 

Tumours  of  kidney. 

Suppression  of  urine. 

Hazmaturia. 

Malformations. — The  following  are  the  ordinary  varieties.  (1)  There  may  be 
only  one  kidney,  which  is  then  usually  larger  than  natural ;  it  may  lie  in  its  usual 
place,  or  may  consist  of  the  two  organs  joined  in  the  median  line,  and  occupy  a 
position  in  front  of  the  vertebral  column.  (2)  One  kidney  may  occupy  its  ordinary 
situation,  and  a  second  may  be  movable,  forming  a  tumour  recognisable  during  life ; 
or  it  may  be  fixed  in  an  unusual  situation,  lower  than  natural,  or  within  the  pelvis. 
(3)  The  kidney  may  present  an  outline  more  or  less  lobulated,  showing  the  persistence 
of  a  form  existing  in  foetal  life,  and  natural  in  some  of  the  lower  animals. 

Nephritis. — Acute  and  chronic. 

Acute  nephritis,  of  a  severe  form,  is  common  in  surgical  practice.  It  exists  also 
as  a  sequel  to  pre-existing  chronic  inflammation  of  the  kidney,  and  in  Blight's  disease. 
The  causes  of  the  first-named  variety,  with  which  we  have  to  deal  here,  are  as 
follows : — 

Wounds,  bruises,  and  strains ;  by  extension  from  the  bladder  in  cases  of  calculus, 
stricture,  and  cystitis,  following  operations  or  otherwise ;  retention  of  urine,  causing 
distension  of  the  ureter  and  pressure  on  the  kidney;  renal  calculus ;  entozoa;  extension 
of  inflammation  from  neighbouring  parts,  as  diseased  vertebras,  &c. ;  diuretics  in  over 
doses ;  cantharides  and  turpentine ;  exposure  to  cold ;  and  alcoholic  drinks.  Most 
of  these  causes  act  almost  exclusively  on  the  male,  and  in  connection  with  surgical 
affections.    In  the  female,  nephritis  is  more  commonly  associated  with  uterine  diseases. 

Symptoms. — The  first  is  usually  an  attack  of  rigors ;  nausea,  often  vomiting, 
prone  to  be  obstinate,  generally  soon  succeed.  Pains  in  the  back  and  loins,  increased 
by  the  upright  position,  by  coughing  and  vomiting,  even  by  respiration,  and  often 
extending  along  the  ureter.  Occasionally  aching  or  numbness  in  the  thigh  of  the 
side  affected,  and  tenderness  in  the  renal  region.  Micturition  frequent ;  the  urine 
mostly  high-coloured  and  scanty ;  neutral  or  alkaline  ;  often  mingled  with  blood,  and 
then  becoming  albuminous,  not  otherwise ;  later  it  may  be  purulent.  Under  the 
microscope  renal  casts  may  be  found  containing  pus  and  blood-corpuscles.  Some- 
times total  suppression  occurs.  General  signs  of  fever  are  present,  sometimes  severely. 
Anasarca  often  appears,  in  cases  suddenly  occurring  from  exposure  to  cold ;  not 
commonly  in  cases  of  extension  from  the  bladder.  In  these,  suppuration  in  the 
substance  of  the  kidney  is  to  be  dreaded ;  the  symptoms  are  then  more  intense, 
there  is  great  depression  of  the  vital  powers,  and  fatal  coma  often  occurs  by  ursemic 
poisoning. 

As  it  is  impossible  to  include  in  this  work  a  history  of  all  the  renal  and  allied 
affections  with  which  the  surgeon  should  be  familiar,  a  few  remarks  on  the  differential 
diagnosis  of  nephritis  will  illustrate  the  leading  characters  of  other  diseases  which 
might  be  confounded  with  it. 

The  diagnosis  is  generally  not  difficult,  although  in  a  few  instances  it  is  obscure. 
If  a  patient,  who  has  suffered  long  from  urethral  or  vesical  disease,  or  who  has 
recently  undergone  an  operation  for  stone  or  stricture,  is  suddenly  attacked  with 
fever,  vomiting,  pain  and  tenderness  in  the  renal  region,  scanty  or  bloody  urine,  there 
can  be  little  doubt  of  the  presence  of  acute  nephritis.  When  there  is  no  history  of 
previous  urinary  complaints,  acute  nephritis  may  sometimes  be  confounded  with  the 
following:  calculous  nephralgia;  pyelitis,  simple  and  calculous ;  perinephritis;  perine- 
phritic abscess ;  spinal  disease,  or  abscess  of  the  psoas  or  adjacent  parts ;  lumbago ; 
renal  neuralgia  and  hysteria ;  inflammation  of  the  bladder  ;  vesical  calculus. 

1.  Calculous  nephralgia ;  by  which  is  intended  the  pain  and  systemic  disturbance 
occasioned  by  the  descent  of  a  calculus  from  the  kidney  to  the  bladder,  and  which 
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sometimes  resembles  very  closely  acute  nephritis.  Indeed,  excepting  only  the  severe 
febrile  symptoms,  all  those  of  nephritis  are  present :  acute  pain,  especially  on  one 
side,  shooting  along  the  loins  to  the  sacrum,  with  retracted  testicle;  but  the  invasion 
is  more  sudden,  and  the  pain  more  acute,  than  in  nephritis.  There  may  be  vomiting, 
frequent  micturition,  and  bloody  urine;  but  the  constitutional  disturbance  falls  short 
of  the  fever  which  accompanies  the  inflammatory  affection.  If*  the  calculus  obstructs 
the  pelvis  or  ureter  for  any  length  of  time,  symptoms  of  calculous  pyelitis  may  arise. 
And  lastly,  all  the  phenomena  may  suddenly  disappear,  confirming  the  diagnosis  of 
calculus,  especially  if  signs  of  its  presence  in  the  bladder  supervene. 

2.  Acute  calculous  pyelitis  may  be  distinguished  by  the  following  characters :  the 
pain  in  the  back  is  excessively  severe  and  lancinating,  more  so  than  in  nephritis ; 
shooting  pains  are  felt  in  the  groin  and  inner  part  of  the  thigh,  radiating  to  the 
testicle,  which  is  generally  strongly  retracted.  When  pyelitis  is  unaccompanied  by 
renal  affection,  the  urine  is  often  acid ;  and  although  scanty  at  first,  is  subsequently 
voided  in  natural  quantity.  It  may  have  much  pus  and  epithelium  mixed  with  it, 
sometimes  blood;  if  so,  these  matters  are  found  in  intimate  admixture  with  the 
urine.  The  course  of  the  complaint  is  less  rapid  than  that  of  nephritis,  and  there 
are  frequently  considerable  intervals  of  freedom  from  pain.  It  may  be  followed  by 
chronic  calculous  pyelitis ;  evidenced  by  persisting  pain,  although  varying  in  degree, 
at  one  spot  in  either  loin ;  tenderness  on  pressure  there ;  aggravation  of  symptoms 
by  movement,  and  appearance  of  increased  inflammatory  products  and  of  blood  in 
the  urine  from  same  cause. 

3.  Perinephritis ;  caries  of  spine. — Inflammation  of  the  tissue  surrounding  the 
kidney  does  not  generally  make  its  appearance  with  an  acute  attack.  The  subse- 
quent formation  of  matter,  if  it  takes  place,  is  accompanied  by  febrile  symptoms ; 
but  the  gradually  increasing  swelling,  in  its  later  stages  presenting  fluctuation,  while 
at  the  same  time  the  urine  is  healthy,  is  significant  of  simple  perinephritic  abscess, 
provided  the  special  signs  of  spinal  disease  are  absent.  If,  on  the  contrary,  there  has 
been  marked  tenderness  on  pressure  or  percussion  at  one  spot  over  the  vertebral 
column,  or  a  fortiori,  angular  curvature;  if  the  functions  of  sensation  or  of  motion 
are  affected,  the  spine  is  obviously  the  seat  of  disease.  When  abscess  of  the  psoas 
exists  independently  of  spinal  disease,  there  is  generally  some  disturbance  in  the 
nerve-function  of  the  corresponding  thigh ;  and  the  motions  of  the  hip-joint  will  be 
impaired. 

4.  Rheumatism  of  the  dorsal  muscles,  or  lumbago,  produces  great  pain  on  making 
movement  of  these  muscles,  much  more  so  than  in  nephritis ;  and  vomiting  and  other 
constitutional  signs  are  absent.  Again,  the  urine  is  neither  suppressed  nor  materially 
altered  in  character ;  it  may  be  unusually  acid,  but  not  alkaline. 

5.  Renal  neuralgia  is  met  with,  but  chiefly  in  women.  Very  severe  pains  are 
complained  of  by  individuals  of  nervous  and  hysterical  temperaments  obviously  not 
due  to  nephritis.  The  pale  and  abundant  urine,  the  absence  of  constitutional  symp- 
toms, and  the  existence  of  mental  excitement,  suffice  to  mark  these  cases. 

6.  Acute  cystitis  sometimes  produces  symptoms  which  seem  to  indicate  that  the 
kidney  is  the  seat  of  disease.  There  may  be  great  pain  in  the  renal  region,  as  well 
as  in  the  pubic  and  perineal  regions,  with  febrile  symptoms ;  but  there  are  supra- 
pubic tenderness  and  pain  in  passing  water,  while  the  urine,  usually  acid,  exhibits 
abundance  of  exudation-matter,  and  is  clouded,  yet  has  only  traces  of  albumen  and  no 
blood  mixed  with  it.  It  may  contain  pus,  and  be  alkaline ;  but  this  is  generally  as 
the  acute  subsides  into  the  chronic  form  of  disease.  In  later  stages  of  severe  cystitis 
the  \irine  becomes  bloody. 

7.  Calculus  of  the  bladder  can  rarely  be  mistaken  for  acute  nephritis.  Still  there 
may  be  present  temporary  irritation  of  the  kidney,  arising  from  the  presence  of  cal- 
culus in  the  bladder.  The  previous  history  and  symptoms  will  indicate  the  real 
cause,  and  the  sound  subsequently  employed  at  the  proper  time  will  clear  up  any 
doubts  if  any  still  exist. 

Treatment  of  acute  nephritis. — It  is  necessary  at  the  outset  to  insure  free  action 
of  the  liver  and  bowels,  which  are  often  very  obstinate.     Perfect  rest  in  bed,  and 
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low  diet,  are  to  be  enjoined.  Local  bleeding  by  leeches  or  by  cupping  may  relieve. 
The  utility  of  antimony  and  salines  (generally  more  or  less  diuretic)  is  questionable, 
and  the  repeated  administration  of  diuretics  is  contra-indicated ;  the  moderate  use  of 
simple  diluents,  water,  linseed-tea,  barley-water,  or  milk-and-water,  is  preferable. 
Free  action  of  the  skin  should  be  promoted  by  hot  or  air  baths  or  large  hot  fomenta- 
tions. For  the  vomiting,  when  obstinate  and  distressing,  counter-irritation  to  the 
loins  and  pit  of  the  stomach  affords  better  results  than  medicines ;  a  constant  supply 
of  ice  in  the  mouth  also  helps  to  allay  it.  When  head-symptoms  appear,  the  most 
efficient  remedies  are  purgation  and  renewed  counter-irritation  over  the  renal  region  ; 
also  similar  applications  to  the  temples  and  nape  of  the  neck,  with  hot  bottles  and 
sinapisms  to  the  feet  and  legs  ;  but  cantharides  should  not  be  employed,  on  account 
of  its  known  irritant  action  on  the  kidney  ;  the  object  may  be  attained  equally  well 
by  chloroform,  ammonia,  or  mustard.  In  later  stages  of  the  complaint,  internal 
stimuli  and  support  may  be  necessary. 

Where  acute  nephritis  first  shows  itself,  as  is  often  the  case  in  surgical  prac- 
tice, by  extension  Jfrom  the  urethra  or  bladder  in  a  debilitated  subject,  these 
general  principles  must  guide  the  treatment.  All  unnecessary  irritation  of  the 
urinary  apparatus  must  be  avoided,  and  no  catheters  be  passed,  unless  absolutely 
necessary,  and  then  with  the  utmost  care  and  gentleness.  If  suppuration  take  place 
in  the  kidney,  or  the  urine  be  suppressed,  little  can  be  hoped  for  from  treatment ; 
active  counter-irritation  of  the  renal  region  and  internal  stimuli  must  be  perseveringly 
employed  while  any  hope  exists. 

Treatment  of 'the  attack  of 'calculous  nephralgia. — The  hot  bath;  antispasmodics 
and  opium  liberally  administered ;  and  hot  cataplasms  to  the  renal  region  ;  mild 
diuretics,  particularly  the  decoction  of  triticum  repens ;  abundance  of  diluent  drinks. 
Sometimes  inhalation  of  chloroform  is  of  service. 

Treatment  of  chronic  pyelitis. — If  occurring  from  obstruction  in  the  urethra,  the 
most  efficient  treatment  is  that  which  enables  the  urine  to  pass  freely,  and  relieve 
the  dilated  pelvis  of  the  kidney  from  pressure.  Purulent  discharge  is  sometimes 
diminished  by  buchu,  or  by  cubebs  and  the  balsams;  sometimes  by  mineral  acids. 
If  the  complaint  depends  on  calculus  in  the  kidney,  and  the  nature  of  the  formation 
is  indicated,  appropriate  remedies  can  be  taken  with  the  view  of  hindering  its  increase. 
Such  are  alkaline  salts,  as  potash  and  lithia  in  uric  acid  calculi,  and  acids,  mineral 
or  benzoic,  for  those  which  are  phosphatic.  Wherever  the  signs  of  general  malassimi- 
lation  are  present,  especially  those  of  the  tuberculous  diathesis,  appropriate  treatment 
must  be  enjoined.     Scrofulous  pyelitis  is,  however,  rare. 

Abscesses  may  be  formed  under  these  circumstances ;  also  as  the  sequel  of 
nephritis ;  they  should  not  be  opened  until  the  tumour  points  and  the  diagnosis  is 
perfectly  clear.  Often  they  are  perinephritic,  although  originated  by  disease  within 
the  kidney  itself;  occasionally  a  calculus  maybe  removed  through  the  opening  made. 
Or,  nephrotomy  may  be  performed  for  the  purpose  in  some  cases  (see  p.  179). 

Other  tumours  in  the  renal  region  may  be  confounded  with  abscess,  such  as  cystic 
disease  of  the  kidney ;  simple  fluid  distension  of  the  pelvis ;  accumulation  of  blood 
there ;  encephaloid  and  tubercular  deposits,  and  hydatid  cysts  ;  besides  abscesses 
from  spinal  caries.  Among  these,  ordinary  cystic  disease  affords  no  very  obvious 
signs  :  the  character  of  the  urine  may  be  unaffected  ;  if  the  cyst  is  large,  dulness  on 
percussion  is  present.  Distension  of  the  pelvis  with  fluid  may  be  due  to  retained 
urine,  or  merely  serous  fluid,  and  may  in  very  rare  cases  afford  the  sense  of  fluctuation 
externally.  If  there  is  a  partial  communication  with  the  ureter,  the  amount  of 
water  passed  will  differ  greatly  on  different  clays.  Cancer  of  the  kidney  is  encephaloid 
in  six  cases  out  of  seven ;  the  pain  is  severe,  the  growth  rapid,  the  tumour  extremely 
large  and  abdominal ;  hematuria  is  present,  and  the  diathesis  is  generally  marked. 
Tubercle  in  the  kidney  rarely  produces  a  tumour  appreciable  during  life,  and  its 
symptoms  point  more  to  the  bladder  than  to  the  organ  affected  :  tubercle  in  the 
lungs,  and  elsewhere,  usually  coexist.  Tumours  containing  blood  are  almost  in- 
variably recognised  as  originating  from  direct  violence,  or  from  a  strain  in  violent 
exercise.     Tumours  containing  acephalocysts  are  very  rare ;  they  are  usually  in  con- 
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nection  with  the  pelvis  of  the  kidney,  and  may  exist  for  a  very  long  period  without 
rupture,  subsequent  to  which  hooklets,  &c.  are  found  in  the  urine.  In  rare 
instances,  both  these  and  the  tumour  produced  by  great  distension  of  the  pelvis  of 
the  kidney  have  been  successfully  punctured.  But  the  entire  organ  has  been 
successfully  removed  in  several  instances  for  tumour  and  other  grave  conditions  (see 
4  Nephrectomy/  p.  180). 

Chronic  nephritis  is  not  always  a  well-marked  disease,  except  as  a  sequel  of  the 
acute  attack,  not  including  under  the  term  that  constitutional  state  of  which  the 
most  marked  sign  is  the  admixture  of  albumen  in  the  urine,  and  which  is  ordinarily 
known  as  Bright's  disease.  Here  the  kidney  is,  strictly  speaking,  perhaps  secondarily 
affected ;  but  the  fact  of  its  degeneration  may  be  always  noted  in  advanced  stages. 
It  is  of  the  utmost  importance  that  the  surgeon  should  be  familiar  with  its  pheno- 
mena, as,  in  dealing  with  diseases  affecting  the  bladder  or  urethra,  the  presence  of 
Bright's  disease  is  a  circumstance  of  grave  import,  which  may  greatly  influence  the 
treatment ;  nevertheless,  its  purely  medical  character  as  a  blood  disease  must  exclude 
its  consideration  here. 

The  remedial  means  for  simple  chronic  nephritis  consist  in  local  stimulating 
applications  to  the  renal  region,  avoiding  specific  renal  irritants,  before  specified, 
combined  with  the  constitutional  treatment  of  chronic  inflammation. 

Renal  calculi. — (See  the  essay  on  Calculus.) 

Hcematuria  signifies  simply  the  presence  in  the  urine  of  blood ;  which  may 
exist  in  any  quantity,  from  an  amount  discoverable  only  by  the  microscope,  up  to 
that  in  which  it  constitutes  the  major  proportion  of  the  fluid  passed  by  the  urethra. 
It  is  a  symptom  merely  of  disease  in  some  part  of  the  urinary  organs.  When  blood 
is  present  in  small  proportion,  and  has  been  in  contact  with  the  urine  for  a  con- 
siderable time  the  latter  presents  a  peculiar  brownish  colour,  characteristic  to  the 
practised  eye,  and  commonly  known  as  the  '  smoky  tint.'  If  in  large  quantity, 
under  similar  circumstances,  the  mixture  may  be  deep  red  or  like  muddy  coffee 
The  source  of  the  blood  in  hematuria  may  be  the  kidney,  the  pelvis  of  the  kidney, 
the  ureter,  bladder,  prostate,  or  urethra. 

Haematuria  occurs  in  acute  and  chronic  diseases  of  the  kidney ;  from  injury,  as 
by  blows,  strains,  &c.  ;  from  calculus  in  any  part  of  the  urinary  tract ;  from  violent 
diuretics,  as  turpentine  or  cantharides  ;  in  cystitis  sometimes ;  in  prostatic  disease  ; 
in  malignant  disease  of  any  part  of  the  urinary  organs  ;  in  villous  tumours  of  the 
bladder ;  in  the  hsemorrhagic  diathesis ;  and  in  certain  states  of  the  blood,  as  in 
fever,  purpura,  and  allied  conditions ;  in  stricture  of  the  urethra ;  from  chordee  ; 
from  the  local  application  of  mechanical  and  chemical  agents. 

It  is  always  import  ant  to  determine  its  source.  The  following  hints  will  assist  in 
forming  a  correct  diagnosis  : — 

Renal  haemorrhage,  not  being  traumatic,  is  usually  preceded  or  accompanied  by 
some  signs  of  kidney-disease ;  most  frequently  acute  desquamative  nephritis,  and 
renal  casts  are  usually  present ;  the  blood  is  intimately  mixed  with  the  urine,  which 
has  the  smoky  tint.  Further,  as  a  rule,  when  such  urine  is  passed  without  pain, 
or  other  local  symptom,  the  blood  is  probably  derived  from  the  kidney.  Haema- 
turia  from  a  calculus  impacted  in  the  pelvis  or  ureter  is  associated  with  the  history 
of  the  occurrence  (see  'Calculous  Nephralgia').  Haematuria  caused  by  a  blow  on 
the  back  is  mostly  from  the  pelvis  or  ureter.  Malignant  disease  occasioning  haema- 
turia presents  sooner  or  later  some  physical  characters  associated  with  the  organ 
affected. 

Blood  derived  from  the  neck  of  the  bladder  or  prostate  generally  remains  within 
the  cavity,  and  if  in  large  quantity  forms  a  clot  there,  distending  the  viscus;  or  the 
urine  has  the  colour  of  porter,  and  a  darker  sanies  comes  away  at  the  close  of  mictu- 
rition. In  malignant  disease  of  the  bladder  or  prostate,  shreds  of  tissue  come  away 
with  the  urine,  and  occasionally  cancer-cells  (so  called),  and  the  blood  is  apt  to  appear 
suddenly  in  large  quantity.  In  villous  tumour,  characteristic  shreds  are  sometimes 
detached ;  in  both  this  and  the  preceding  case  the  bleeding  is  large,  and  its  occurrence 
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irregular,  but  it  is  less  so  in  the  latter  case  than  in  the  former.  With  villous  growth 
the  blood  is  more  intimately  mixed  with  the  urine,  which  is  constantly  more  or  less 
stained.  The  appearance  of  a  drop  or  two  of  almost  unmixed  blood  at  the  end  of 
passing  water  may  be  caused  by  either  calculus  or  chronic  prostatitis ;  the  history, 
the  distinctive  symptoms,  and  the  sound  will  determine  which. 

When  the  hematuria  is  due  to  urethral  sources  (such  as  injury  to  the  penis  from 
blows,  lacerations  or  falls,  with  or  without  pelvic  fracture ;  chord ee ;  rupture  in  sexual 
intercourse  ;  from  surgical  instruments ;  from  severe  efforts  to  pass  water  in  stricture  ; 
impacted  calculus;  in  severe  gonorrhoea;  phagedenic  ulceration;  and  malignant 
disease),  it  will  be  found  that,  although  blood  is  often  mingled  with  the  urine,  it  often 
issues  from  the  urethra  in  a  pure  state,  and  independently  of  micturition. 

It  is  necessary  to  be  certain  that  the  dark  colour  is  due  to  blood.  Bile,  rhubarb, 
and  other  colouring  matters,  also  mere  concentration,  produce  a  dark  and  reddish 
tinge.  The  disappearance  of  the  colour  by  heat,  and  the  precipitate  of  albumen, 
indicate  blood ;  but  the  microscope  determines  it  without  fail. 

Treatment. — Renal  haemorrhage  must  be  treated,  when  due  to  calculus,  malignant 
disease,  and  violence,  by  absolute  rest,  in  the  recumbent  position,  and  by  internal 
styptics,  such  as  alum,  gallic  and  sulphuric  acids,  matico,  and  acetate  of  lead,  combined 
with  opium ;  when  produced  by  purpura  and  Bright's  disease,  by  iron  and  other 
appropriate  remedies.  Haemorrhage  of  the  bladder  may  demand  similar  general 
management,  if  it  is  considerable ;  but  local  means  are  here  more  powerful.  Thus 
ice  may  be  applied  to  the  perinaeum  and  hypogastrium ;  or,  better,  a  little  ice-cold 
water,  or  iced  infusion  of  matico,  be  injected  into  the  rectum,  or  small  pieces  of  ice 
placed  in  the  bowel.  It  is  recommended  that  efforts  to  remove  a  clot  should  be  made 
by  a  catheter  and  syringe ;  but  such  interference  is  undesirable,  unless  absolutely 
necessary  from  retention  of  urine.  The  breaking  up  a  clot  is  liable  to  open  vessels 
closed  by  recent  fibrin,  and  to  provide  a  fresh  cavity  into  which  more  blood  may  be 
poured.  Besides,  there  is  no  ground  for  regarding  the  clot  as  a  great  evil,  which  must  • 
be  got  rid  of  at  all  hazards.  The  solvent  power  of  the  urine  is  very  great,  and  is 
probably  the  safest  agent  in  effecting  the  purpose. 

It  might  possibly  be  necessary  to  remove  firmly  adhering  coagula,  and  the  bladder 
has  even  been  opened  above  the  pubes  for  that  purpose ;  but  I  have  found  it  better 
to  let  nature  do  the  work  than  to  be  officious  in  rendering  assistance.  The  patient's 
distress  is  greatly  relieved  by  opium  ;  but  when  he  cannot  pass  any  urine  by  his  own 
efforts,  a  full-sized  catheter  should  be  passed,  and  a  lithotrity  aspirator  adapted  to  it, 
by  means  of  which  the  clot  may  be  gently  withdrawn. 

Suppression  of  urine. — This  term  denotes  failure  of  the  kidney  to  perform  its 
function  of  secreting  urine.  The  bladder  is  empty,  or,  having  been  emptied,  continues 
so,  since  it  receives  no  more  by  the  ureters.  Meantime  the  materials  of  the  excretion 
accumulate  in  the  blood,  and  the  vital  powers  become  oppressed ;  a  comatose  state 
ensues,  and  finally  death,  unless  the  eliminating  function  of  the  kidney  is  resumed, 
and  the  urine  again  excreted.  This  function  is  sometimes  totally,  but  only  tem- 
porarily, suspended ;  more  commonly  it  is  after  long  impairment  by  chronic  disease 
gradually  extinguished.  Advanced  chronic  disease  existing,  any  sudden  shock  from 
operation,  however  slight,  from  acute  attack,  &c,  may  rapidly  induce  fatal  suppression. 
The  two  conditions  of  suppression  and  retention  have  been  much  confounded.  None, 
however,  can  be  more  distinct :  in  the  former  the  bladder  is  empty,  in  the  latter  it  is 
unnaturally  full ;  in  the  former  no  urine  is  secreted,  in  the  latter  the  secretion  goes 
on  as  usual,  but  some  obstacle  opposes  its  removal  from  the  bladder. 

Treatment. — Local  cupping;  but  if  the  patient  is  in  low  condition,  without 
abstraction  of  blood ;  hot  fomentations  and  counter-irritation  to  the  renal  region. 
The  hot-air  bath  and  free  purgation,  to  aid  in  eliminating  excreta  from  the  system. 
I  have  seen,  in  one  case  only,  recovery  after  forty-eight  hours  of  complete  suppression  : 
I  have  seen  it  not  unfrequently  after  twenty  hours.  In  the  latest  stage  of  chronic 
renal  disease,  little  is  to  be  hoped  for  from  treatment. 

Malformations  of  the  ureters. — The  most  common  deviation  is  that  of  increase  in 
number ;  two  or  three  ureters  may  issue  from   one  kidney,  and   may  be  continued 
Yol.  III.  N 
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down  to  the  bladder,  more  frequently  uniting  to  form  one  channel.  Sometimes  one 
ureter  only  exists ;  sometimes  it  is  incomplete,  and  forms  a  canal  with  a  closed 
extremity.  The  ureter  is  liable  to  inflammation,  which  extends  by  it  from  the  bladder 
to  the  kidney.  It  may  be  the  subject  either  of  stricture  or  of  obliteration,  which 
conditions  are  generally  produced  by  injury  caused  by  the  passage  or  impaction  of 
calculi;  occasionally  from  pressure  by  a  tumour;  rarely  from  external  injury.  It  is 
often  greatly  dilated,  when  obstruction  exists  at  the  neck  of  the  bladder,  or  in  the 
urethra,  sometimes  to  such  an  extent  as  to  become  a  supplementary  reservoir  to  the 
bladder.  A  calculus  is  sometimes  arrested  in  its  passage  through  the  ureter,  occasion- 
ing great  agony  (see  '  Calculous  Nephralgia'). 

Renal  Calculus  and  Operations  for  its  Removal,  &c.     Nephrotomy; 
Nephro-lithotomy  ;  Nephrectomy. 

The  kidneys  frequently  become  the  seat  of  calculus  formation,  in  the  form  of 
abundant  crystalline  deposit  natural  to  the  urine  ('  sand  '),  and  by  the  aggregation 
of  this  into  masses  ('  gravel ').     The  size  of  these  when  first  formed  is  usually  small, 
and  their  form  more  or  less  spheroidal,  so  that  they  pass  down  the  ureter  without 
difficulty  into  the  bladder,  although  often  not  without  causing  severe  pain.     Many, 
however,  pass  without  the  patient's  knowledge,  and  bis  first  acquaintance  with  the 
fact  of  their  presence   is  obtained  by  observing  them  in  the  urine  he  has  passed. 
The  composition  of  these  bodies,  which  vary  in  size  from  that  of  the  smallest  shot 
to  that  of  a  kidney-bean,  is,  for  the  most  part,  either  uric  acid,  alone  or  with  a  base, 
or  the  oxalate  of  lime ;  the  latter  occurring  in  a  small  proportion  of  cases,  when 
compared  with  the  prevalence  of  the  former.     More  rare  still  is  the  formation  within 
the  kidney  of  a  phosphatic  calculus,  although  common  in  the  bladder.    (For  a  complete 
history  and  description  of  these,  see  article  '  Calculi,'  p.  235.     And  for  the  symptoms 
which  mark  the  transit  of  a  calculus  from  the  kidney  to  the  bladder,  and  the  treat- 
ment appropriate,  see  '  Calculous  Nephralgia,'  p.  175.)    In  a  few  instances,  the  calculus 
fails  to  leave  its  seat  in  the  pelvis  of  the  kidney,  and  increases  by  accretion  there, 
until  it  is  too  large  to  descend  by  the  ureter,  a  condition  of  serious  gravity  for  the 
patient.     For  a  calculus  retained  and  augmenting  in  size  in  the  kidney  is  not  only 
the  source  of  almost  constant  pain,  often  causing  nausea  and  impaired  digestion,  but 
an  active   life  becomes  difficult  or  even  impossible,  from  the  aggravation  of  suffering 
excited  by  movements  of  all  kinds.     The  calculus  by  its  presence  materially  injures 
the  renal  structure,  as  may  be  learned  by  the  heematuria  which  often  occurs  after 
exercise.     Notwithstanding  all  that  has  been  attempted  in  this  stage  by  medical 
treatment,  little  has  been  accomplished,  and  the  patient  finds  relief  almost  solely  in 
inactivity,  and  in  the  use  of  opiates.     The  effort  to  remove  a  calculus  from  the  renal 
region  has  never  until   quite   recently  been   attempted,  except  when   fistulse  have 
been  present,  through  which,  by  means  of  a  probe,  the  foreign  body  could  be  felt. 
And  occasionally  openings  have   been   made  in  the   renal   region    to   evacuate  ob- 
vious   collections    of  pus,  in  some  of  which    the    calculus    has   escaped.     But    the 
experience   of  the   last  ten  years,    although  not   yet  large,  certainly  warrants   the 
attempt  to  explore,  to  open,  and  even  to  remove  a  kidney,  in  some  conditions,  and 
in  the  presence  of  certain  symptoms.     Mr.  Thomas  Smith  of  Bartholomew's,  in  a 
paper  read  before  the  Royal  Med.  and  Chir.   Soc.  of  London   in   1869,1  was  per- 
haps   the    first    to    indicate    that    nephrotomy  might    be    desirable    in    other  cases 
than  those  for  which  incisions  had  heretofore  been  reserved,   such  as  the  examples 
referred   to   above.     Since   that   time  the  experience  of  Simon  of  Heidelberg  and 
of  Czerny ;  Martin   of  Berlin,  Brandt  in  Austria,  Peters  of  New  York,  Smith  of 
New  Orleans ;  Durham,  A  nnandale,  Bryant,  Arthur  Barker,2  Morant  Baker,3  and 

1  Trans,  vol.  lii.  April  1869. 

2  Trans.  Med. -Chir.  Soc.  1880  and  1881  ;  vols.  Ixiii.  and  lxiv.     Two  papers  relating  to 
nephrectomy  by  lumbar  and  abdominal  section,  with  careful  analysis  of  numerous  cases. 

3  Report  on  '  Diseases  of  the  Kidney,    which  require   Surgical    Operation, '  at  the    Inter- 
national Medical  Congress,  London,  1881. 
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Morris,1  among  others  here,  have  established  the  claim,  on  behalf  of  several  forms 
of  procedure,  to  rank  as  recognised  surgical  operations  of  value  and  of  the  first  im- 
portance. Such  operations  may  now  be  regarded  as  naturally  falling  under  three 
heads ;  and,  apparently,  almost  by  general  consent,  the  three  following  terms  are 
accepted  as  expressing  their  nature  and  design  in  each  instance  : — 

1.  Nephrotomy :  comprehending  incisions  down  to  and,  if  desirable,  into  the 
kidney-structure,  for  purposes  not  necessarily  associated  with  calculous  symptoms. 

2.  Nephrolithotomy  :  designating  incisions  expressly  intended  not  only  to  expose 
a  portion  of  the  kidney,  but  to  remove  a  stone  therefrom. 

3.  Nephrectomy  :  the  most  formidable  of  the  three,  indicating  a  procedure  by 
which  the  whole  of  the  kidney  is  removed. 

The  pathological  conditions  which  have  given  rise  to  these  operations  have  been 
numerous  and  varied.  The  symptoms  which  have  indicated  a  resort  to  the  knife 
have  of  course  been  severe ;  pain,  generally  of  long  standing,  localised  in  one 
spot ;  augmented  by  exercise,  associated  with  the  appearance  of  blood  in  the  urine, 
together  with  a  more  or  less  impaired  condition  of  the  general  health.  In  many 
cases  tumour  has  been  present;  hydronephrosis,  cystic,  malignant,  or  scrofulous 
kidney.  Movable  painful  kidney  has  also  been  several  times  extirpated.  All  these, 
besides  the  presence  of  calculus,  the  subject  now  under  consideration,  have  been 
treated  by  one  or  other  of  the  opei'ations  referred  to.  And  there  remain  still  a  few 
instances  in  which  severe  pain  referred  to  the  situation  of  the  kidney,  but  of  which 
no  clear  explanation  was  attainable,  have  been  treated  by  an  exploratory  nephrotomy 
without  finding  any  mechanical  or  structural  cause,  yet  followed  by  great  relief  to 
the  patient. 

In  cases  with  marked  and  long-continued  symptoms  of  renal  calculus,  the 
operation  of  nephrotomy  must  certainly  be  regarded  as  likely  to  offer  the  most 
effectual  remedy.  At  the  same  time,  these  are  by  no  means  to  be  regarded  as  the 
best  adapted  for  operation.  Experience  is  beginning  to  indicate  that  in  early,  but 
well-marked  and  painful  cases,  a  most  favourable  issue  may  be  hoped  for ;  while  for 
cases  which  are  far  advanced,  and  in  which  the  calculus  may  be  large  and  branched, 
the  dangers  and  difficulties  of  operation  may  be  extreme.  Conducted  with  due  care, 
a  simple  nephrolithotomy,  although  serious,  is  not  to  be  ranked  as  a  dangerous 
operation.  The  preliminary  employment  of  an  acupuncture  needle,  where  the  seat 
of  pain  is  distinct  and  unvarying,  sometimes  serves  to  establish  the  diagnosis  by 
detecting  the  calculus,  and  may  be  useful  again  at  a  later  stage  of  the  incisions. 

Operations  of  nephrotomy,  and  of  nephrolithotomy. — In  either  case  the  line  of 
incision  is  the  same  :  the  removal  of  the  stone  demanding  division  of  renal  structure, 
depending  on  the  size  and  situation  of  the  calculus.  When  this  is  very  large,  and 
especially  if  it  be  branched,  it  may  be  desirable  to  perform  nephrectomy,  rather  than 
to  make  an  attempt  to  break  up  and  detach  piecemeal  a  large  and  rough  formation, 
a  procedure  liable  to  produce  very  free  bleeding  from  laceration  of  renal  tissue. 

The  first  incision  much  resembles  that  employed  in  lumbar  colotomy,  but  may  with 
advantage  commence  higher,  and  end  at  a  lower  point  than  in  that  operation ;  hence 
the  line  gradually  descends  instead  of  following  a  transverse  direction.  It  should 
commence  at  three  to  four  inches  from  the  spines  of  the  vertebrae  near  to  the  last:rib, 
and  should  gradually  tend  downwards  for  about  four  or  five  inches  in  the  space 
between  the  rib  and  crest  of  the  ilium,  dividing  first  the  skin,  then  the  fascia  and 
superficial  muscles  (latissimus  dorsi  and  transversalis)  to  the  same  extent ;  the  edge 
of  the  quadratus  is  found  and  drawn  backwards  to  the  middle  line,  when  deep  fascia? 
and  fat  come  into  view  and  are  dissected,  avoiding  or  pushing  away  in  the  anterior 
angle  of  the  wound  the  peritonaeum,  which  may  be  encountered  partially  overlapping 
the  colon  there.  At  the  middle  and  upper  region  of  the  wound  the  perirenal  fat  is 
seen ;  this  is  separated  and  divided  carefully,  and  the  kidney  itself  sought  beneath ;  its 

1  Case  of  nephrolithotomy,  Clin.  Trrms.  vol.  xiv.  1881.  Some  important  ca,ses  have  since 
occurred,  hy  Mr.  M.  Beck,  Mr.  H.  Butlin,  Dr.  Whipham,  and  Mr.  J.  W.  Haward.  For  par- 
ticulars see  '  Report  of  Clinical  Society  of  London,'  in  Lancet,  Feb.  4, 1882. 
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exploration  by  finger  follows,  and  by  needle  if  necessary.  If  the  calculus  is  felt,  the 
renal  tissue  'is  divided  upon  it  by  the  knife,  or,  as  the  organ  is  very  vascular,  by 
cautery  (Paquelin's  cautery  knife  :  Barker),  and  the  calculus  removed. 

Experience,  however,  is  teaching  that,  although  on  first  incising  the  renal  sub- 
stance the  haemorrhage  which  instantly  follows  is  very  severe,  and  almost  indeed 
alarming,  it  speedily  stops  with  pressure.  A  slight  puncture  by  the  bistoury  may  be 
made,  to  begin  with,  and  this  may  be  dilated  by  dressing  forceps,  as  a  means  of 
limiting  incision. 

Nephrectomy. — The  incisions  are  the  same.  If  more  space  is  required,  and  the 
first  incision  has  been  carried  rather  in  a  transverse  than  in  an  oblique  direction,  a 
vertical  incision  may  be  made  to  fall  from  above  into  the  transverse  incision  near  its 
inner  end.  But  a  well-planned  oblique  incision  will  mostly  render  this  unnecessary. 
In  order  to  obtain  additional  space  for  removing  a  large  mass  of  kidney  or  tumour, 
the  last  rib  has  been  resected ;  in  one  case  the  eleventh  rib  was  thus  removed  in  error, 
which  resulted  in  opening  the  pleura,  with  collapse  of  the  lung,  and  death.  But  on 
reaching  the  kidne)7,  the  tumour  presenting  may  often  be  much  diminished  in  size 
by  puncture.  In  such  cases,  and  also  when  the  calculus  is  large  and  branched,  the 
entire  kidney  should  be  removed  at  once,  the  separation  of  such  a  calculus  being 
difficult,  and  liable  to  occasion  dangerous  haemorrhage.  The  surface  of  the  kidney 
being  found,  it  is  not  difficult  to  enucleate  the  organ  if  the  inner  surface  of  the 
capsule  is  carefully  followed  with  the  finger.  Any  attempt  to  dissect  outside  a 
thickened  capsule,  and  remove  it  also,  will  be  attended  with  difficulty,  danger,  and 
probably  with  severe  bleeding.  Having  enucleated  all  round  as  far  as  to  the  hilus, 
a  stout  silk  ligature  is  to  be  carried  round  or  through  the  pedicle,  by  means  of  a  stout, 
blunt-pointed,  curved  needle  in  a  long  handle,  and  a  firm  knot  made,  to  include  all 
the  structures  (duct,  vessels,  &c.)  in  one  or  in  two  portions.  The  mass  is  then  divided 
near  the  ligature  and  removed,  stitches  inserted  towards  each  end  of  the  incision,  and 
a  drainage-tube  left  in  the  wound. 

The  kidney  may  be  removed  also  by  incision  into  the  cavity  of  the  abdomen,  a 
course  more  likely  to  be  selected  in  the  presence  of  considerable  tumour,  relative  to 
the  exact  relations  of  which  some  doubt  may  exist.  Judging  from  the  not  very 
extensive  data,  this  appears,  as  might  be  expected,  to  be  a  somewhat  more  hazardous 
proceeding  than  the  lumbar  operation,  in  which  the  peritoneal  cavity  should  not  be 
opened.1  If  the  abdominal  cavity  is  selected  as  the  route,  the  operation  should  no 
doubt  be  made  under  strictly  antiseptic  conditions.  In  view  of  the  possibility  of 
opening  the  peritonaeum  by  the  lumbar  route,  it  has  been  usual  to  employ  the  same 
conditions  also,  at  any  rate  until  after  the  safety  of  the  peritonaeum  has  been  assured. 

The  question  of  risk  incurred  by  removing  a  single  kidney,  from  a  physiological 
point  of  view,  has  now  been  satisfactorily  investigated,  and  it  is  generally  conceded 
that  a  remaining  healthy  kidney  may  be  safely  trusted  to  perform  the  necessary  renal 
function. 

The  Bladder. 

Malformations. — 1.  Absence  of  bladder.  The  organ  is  sometimes,  although 
rarely,  absent,  (a)  The  ureters  may  communicate  directly  with  the  urethra ; 
an  abnormity  which  has  been  only  observed  in  the  male  sex.  (6)  Less  rarely  the 
ureters  enter  the  rectum,  and  discharge  the  urine  there,  (c)  A  few  instances  are  on 
record  in  which  the  ureters  opened  directly  into  the  vagina. 

2.  Two  or  more  bladders  may  co-exist  in  the  same  subject  as  a  congenital 
malformation,  but  this  is  exceedingly  rare.  Sometimes  the  organ  appears  to  be 
partially  divided  by  a  septum,  or  to  be  formed  of  two  more  or  less  symmetrical  lobes; 
but  although  these  cases  have  been  regarded  as  malformations,  they  are  in  reality  the 
effects  of  disease. 

3.  Extroversion  of  the  bladder.     In  these  cases,  which  are  not  rare,  the  anterior 

1  From  Mr.  Barker's  paper,  before  referred  tn,  it  appears  that  the  kidney  lias  been  re- 
moyed  by  the  lumbar  section  twenty-seven  times,  with  eleven  deaths;  and  by  the  abdominal 
section  sixteen  times,  with  eight  deaths. 
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Fig.  28. — Extroversion  of  the  Bladder 
(Drawn  from  life). 


wall  of  the  bladder  is  wanting,  while  sometimes  the  pubic  symphysis  is  about  also. 
The  posterior  wall  and  base  of  the  organ  are  pushed  forward  by  the  abdominal 
viscera,  and  form  a  red  flattened  prominence,  covered  by  mucous  membrane,  in  the 
situation  of  the  pubes.  The  orifices  of  the  ureters  may  be  seen  just  below  the  centre, 
beneath  the  lower  margin  a  short  imperfect  penis  projects,  and  at  its  root  a 
rudimentary  prostatic  structure  exists,  with  more  or  less  hernia  of  the  bowels  on 
either  side  in  a  pouch  of  integument,  which  represents  the  scrotum,  and  contains  the 
testes.  The  mucous  membrane  is  sensitive,  readily  bleeds,  and  from  the  projecting 
orifices  of  the  ureters  urine  is  continually  discharged,  excoriating  the  skin  and 
producing  a  continual  urinous  odour.  The  malformation  thus  described  affects  both 
sexes,  but  is  more  common  in  the  male. 

Treatment. — The  results  of  extroversion  may  be  palliated  by  well-adapted 
mechanical  means ;  but  many  surgeons  have  attempted  by  operative  measures  to 
remedy  these  defects.  Dieffenbach 
and  Langenbeck  in  Germany, 
Richard  and  ISTelaton  in  Paris, 
Pancoast  of  Philadelphia,  Mr. 
Simon  of  St.  Thomas's  Hospital, 
and  Dr.  Daniel  Ayres  of  Brook- 
lyn, U.S.,  have  done  so  with 
varying  success.  More  recently, 
Mr.  Holmes  of  St.  George's  has 
succeeded  in  covering  the  part  by 
lateral  flaps,  in  a  young  male  child. 

Since  this  case  he  has  im- 
proved his  method,  and  repeated 
the  operation  several  times.  By 
covering  in  the  exposed  mucous 
surface  and  leaving  a  small  open- 
ing only  at  the  lower  part  for  the 
escape  of  urine,  the  pain  of  con- 
tact is  saved  between  the  surface  and  the  clothes,  and  the  urine  issues  without 
excoriating  the  skin.1 

Mr.    John   Wood,  of  King's  College  Hospital,  has  also  practically  studied  the 
subject  of  plastic  operations  for  this  deformity,  and  with  considerable  success.2 


The  upper  and  largest  prominence  is  the  mucous  membrane  of  the 
bladder,  with  an  aspect  like  red  velvet;  the  mouths  of  the 
ureters  are  hidden  bent-aih  its  lower  margin.  Below  that  is  the 
short  and  wide  penis  ;  the  exposed  urethra  opened  out  in  its 
whole  course  on  the  upper  aspect.  The  large  pendulous  bag 
below  all  contains  the  testicles  and  seme  intestine. 


Injuries  of  the  bladder. —  (See  Yol.  I.  '  Injuries  of  Pelvis.') 

Diseases  of  the  bladder. — I  shall  adopt  the  following  classification  for  the  sake  of 
perspicuity  ;  studying  first  those  diseases  which  present  local  anatomical  characters, 
establishing  the  nature  of  the  lesion  giving  rise  to  the  symptoms  observed  ;  and, 
secondly,  those  more  obscure  diseases  in  which  similar  symptoms  occur,  but  are  not 
accompanied  by  obvious  structural  changes. 


I.  Diseases  which  involve  recognisable  organic  structural  changes. 


Inflammation 
(cystitis)  : 


Acute 


A 


["due  to  injuries  and  operations. 

„     presence  of  foreign  bodies  (calculi,  &c.) 
,,     prolonged  retention  of  urine. 
„     extension  from  urethra  or  kidney,  or  super- 
vening on  chronic  cystitis. 
,,     external  cold. 

,,     chemical  irritants  taken  by  the  mouth. 
,,     chemical  irritants  injected  into  the  bladder. 


1  The  Surgical  Treatment  of  Children  s  Diseases  (London,  1863),  pp.  140-149. 

2  Med.  and  Chir.  Trans,  for  1869,  vol.  lii.  pp.  85-131. 
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Inflammation 
(cystitis)  : 


Chronic 
with, 


(a 
and 


b     without, 
catarrh)  : 


'as  a  sequel  of  acute. 

fstricture  of  urethra. 

tumours  in  urethra. 

bar  at  neck  of  bladder. 

enlarged  prostate. 

calculi  in  the  urethra. 

tumours  of  the  penis, 
from  foreign  bodies  in  the  bladder. 


as    the    result 
of     obstruc- 
tion to   the- 
outflow      of 
from 


urine, 


LL 


growths  in  the  bladder, 
altered  urine, 
paralysis. 

over- distension  or  atony, 
displacement. 

disease  of  neighbouring  organs  (uterus,  rectum, 
&c.) 


Tumours  and  growths 


Suppuration  of  the  bladder. 

Abscess  of  the  bladder. 

Ulceration,  simple  and  non-malignant,  and  gangrene. 

Vesicointestinal  fistula. 

Hypertrophy  and  sacculation  of  the  bladder :  dilatation. 

Vesical  hematuria.     (See  '  Hematuria.') 

(1.  Fibrous    (*?*• 

(polypoid. 

2.  Villous  or  vascular. 

3.  Epithelioma. 
V4.  Malignant. 

Tubercle  of  the  bladder. 

Bar  at  the  neck  of  the  bladder. 

Hernia  of  the  bladder. 

Foreign  bodies  in  the  bladder. 

Calculi.     (See  the  essay  on  that  subject.) 

Inversion  of  the  bladder. 

Rupture  of  the  bladder.     (See  the  section  on  '  Stricture.') 


II.  Conditions  which  do  not  necessarily  involve  obvious  organic  structural  change. 

Paralysis. 

. ,  -  7 .         .  f  organic  obstruction  to  outlet. 

Atony  from   over-distension.  f    ,.         „  -.  .       , 

°  ^  ,  .  '  -!   retention  oi  urine,  voluntary  or  involuntary,  no 

caused  bv  •  .  . 

3  I       organic  obstruction  being  present. 

'  Irritable  bladder  '  (i.e.  act  of  micturition  abnormally  frequent). 
'  Spasm  of  the  bladder '  (i.e.  contractions  of  the  bladder  involuntary,  and  exceed- 
ingly painful). 

Perverted  sensibility  of  the  neck  of  the  bladder,  or.  neuralgia. 

T        ±.  .  f  in  youth. 

Incontinence  of  urine    \  .       ,  n 

(  in  advanced  age. 

Habitual  engorgement  of  bladder,  and  overflow  of  urine. 

Retention  of  urine. 

I.  Inflammation  of  the  bladder  (cystitis) :  acute. — The  seat  of  the  inflammation  is 
almost  invariably  the  mucous  membrane ;  occasionally,  by  intensity  of  the  process, 
the  cellular  and  muscular  tissues  external  to  it  may  be  involved. 

The  mucous  membrane,  near  the  internal  meatus  of  the  urethra  or  neck  of  the 
bladder,  is  most  frequently  affected.  It  is  so  in  that  common  form  of  cystitis,  by 
extension  from  the  urethra,  in  gonoriiioea.  In  the  most  severe  forms  the  whole  of 
the  lining  membrane  is  affected.  This  may  be  found  after  death  simply  injected  and 
reddened,  or  thickened  also ;  or  more  or  less  dark,  of  a  chocolate  hue,  or  even  slaty 
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in  colour,  as  happens  when  the  action  has  existed  for  a  long  time.  Occasionally 
lymph  is  exuded,  and  membrane-like  patches,  sometimes  an  extended  layer,  may  be 
found  adhering  to  the  surface.  In  very  rare  instances  such  a  false  membrane  has 
caused  retention  of  urine,  and  necessitated  puncture  of  the  bladder  in  the  male ;  in 
the  female  it  is  sometimes  thrown  off  entire. 

Causes. — The  traumatic  are  numerous.  Injuries  such  as  blows  and  pelvic 
fractivres ;  from  lithotomy,  lithotrity,  and  ordinary  catheterism  ;  injections  ;  in  the 
female  prolonged  and  instrumental  labours ;  mechanical  irritation  of  calculus ;  the 
chemical  action  of  some  poisons,  action  of  the  urine  itself,  retained  and  decomposed, 
as  in  stricture  and  prostatic  enlargement ;  inflammation  of  adjacent  parts,  rarely 
from  external  cold,  and  occasionally  from  gout. 

Symptoms ;  of  the  graver  form,  occurring  after  operations  and  pre-existing 
chronic  disease.  The  invasion  is  announced  by  rigors  followed  by  fever.  The  desire 
to  pass  water  is  very  frequent,  sometimes  uncontrollable ;  excessively  painful,  often 
accompanied  by  tenesmus.  Pain  is  felt  behind  the  pubic  symphysis,  in  the  perineuria 
and  penis ;  in  the  sacrum  and  loins.  There  is  tenderness  to  supra-pubic  pressure, 
often  on  the  lower  half  of  the  abdomen ;  felt  also  by  rectal  examination,  still 
more  by  catheterism.  The  urine  is  at  first  high-coloured,  scanty  and  clouded ; 
then  obviously  reddish,  soon  muco-purulent  and  loaded  with  shreds ;  while  the 
blood-tint  deepens.  Meantime  the  patient's  condition  becomes  low ;  he  is  often 
delirious ;  and  if  the  disease  is  not  checked,  he  dies  in  from  seven  to  fourteen 
clays. 

The  symptoms  of  the  milder  form,  which  occurs  by  extension  from  gonorrhoea, 
are  chiefly  local.  They  are,  painful  irritability  of  the  bladder,  supra-pubic  pain  ; 
pains  in  the  sacrum,  perinseum,  and  thighs ;  loss  of  appetite,  but  not  always  marked 
fever.  The  urine  is  cloudy,  and  deposits  more  or  less  mucus  and  pus.  The  most 
common  termination  is  resolution  ;  but  in  the  more  serious  form  described  above,  the 
whole  of  the  mucous  membrane  is  affected,  and  perhaps  some  of  the  tissues  sub- 
jacent ;  it  may  also  become  ulcerated  or  gangrenous  in  the  worst  cases. 

Treatment,  of  the  milder  form.  A  tolerably  active  mercurial  purge  at  the  outset. 
Leeches  to  the  perineum,  if  the  attack  is  rather  severe,  followed  by  hot  poultices, 
and  perfect  rest  in  bed.  Hot  hip-baths  twice  a  day,  100°  to  110°,  or  more.  A 
moderate  supply  of  diluent  drinks,  with  liquor  potassse  ;  no  saline  diuretics,  but 
small  doses  of  antimony,  at  the  outset  only,  if  severe.  Hot  linseed-poultices  to  the 
hypogastrium  or  perineuria.  If  the  bladder  is  very  irritable,  half-drachm  to  one-drachm 
doses  of  the  tincture  of  hyoscyamus  every  two  or  three  hours ;  this  failing,  opium 
may  be  administered  by  mouth.  As  the  acute  stage  passes  off,  buchu  may  be  given,  or 
small  doses  of  tincture  of  iron.  In  the  severe  form,  the  treatment  advised  above  is 
to  be  adopted  at  the  commencement ;  but  if  symptoms  of  depression  appear,  support 
and  alcoholic  stimulants  may  be  given,  and  large  hot  local  fomentations,  constantly 
maintained,  should  be  substituted  for  the  hipbath;  morphia,  by  the  mouth,  is 
usually  necessary  to  tranquillise  the  system,  with  warm  enemata  daily,  to  unload  the 
bowels.  Retention  must  be  watched  for,  and  a  soft  catheter  employed  if  necessary, 
but  never  unless  it  be  really  required. 

Cystitis  resulting  from  cantharides  locally  or  internally  absorbed  comes  on 
usually  within  two  to  four  hours  after  the  dose ;  the  symptoms  resemble  those  of 
gonorrhceal  cystitis,  soon  reach  their  maximum  of  intensity,  and  subside  in  from  six 
to  twelve  hours.  When  at  the  worst,  the  spasmodic  ejection  of  the  urine,  as  soon  as 
a  few  drops  have  accumulated  in  the  bladder,  is  excessively  painful.  If  the  dose  has 
been  large,  blood  appears  in  the  urine,  but  not  otherwise  ;  sometimes  shreds  of  lymph 
also.  The  treatment  consists  in  potash  and  full  doses  of  hyoscyamus  every  half-hour 
for  three  or  four  hours,  and  perfect  rest ;  all  movements  of  the  body  aggravate  the 
symptoms.  It  is  highly  important,  if  a  blister  has  been  the  cause,  to  remove  it  at 
once,  and  to  sponge  the  surface  in  order  to  detach  every  particle  of  cantharides 
remaining. 

Chronic  cystitis. — Of  all  urinary  affections,  this  is  one  of  the  most  common,  and 
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its  causes  are  numerous  and  varied.  First,  on  the  subsidence  of  the  acute  form,  a 
chronic  condition  commonly  supervenes,  and  may  continue  for  a  considerable  period. 
Next,  all  forms  of  obstruction  to  the  exit  of  urine  produce  chronic  cystitis,  by  con- 
fining the  urine  until  it  becomes  slightly  decomposed,  and  consequently  irritating  to 
the  bladder.  Inability  to  empty  the  viscus,  from  paralysis  or  atony,  when  no 
obstruction  is  present,  acts  in  a  similar  manner.  If  the  urine  is  unduly  acid  or 
alkaline ;  if  it  be  loaded  with  deposits  from  the  kidney ;  if  it  be  morbid,  as  in 
Bright's  disease,  or  charged  with  irritating  matters,  such  as  diuretic  salts,  &c, 
chronic  cystitis  may  be  induced.  Foreign  bodies  in  the  cavity  of  the  bladder  and 
tumours  of  all  kiuds,  simple  and  malignant,  give  rise  to  it.  Diseases  of  the  rectum 
sometimes,  such  as  pdes,  prolapsus,  and  cancer,  those  of  the  uterus  also,  by  causing 
pressure,  are  recognised  as  causes.  The  bladder  is  sometimes,  although  rarely,  dis- 
placed by  adhesion  to  neighbouring  parts,  as  to  a  portion  of  the  lesser  bowel ;  or  may 
be  forced  into  a  hernial  protrusion  :  in  either  case,  if  its  contents  are  partially 
retained  by  pressure,  chrouic  cystitis  may  be  set  up. 

The  structure  affected  is  the  lining  mucous  membrane,  while  the  underlying  fibres 
are  often  hypertrophied.  Chronic  or  subacute  cystitis  appears  in  two  distinct  forms  : 
the  first,  an  ordinary  inflammation,  in  which  a  more  or  less  active  hyperemia,  hyper- 
sensibility,  and  slight  increase  of  secretion,  are  the  main  elements;  the  second,  often 
a  condition  succeeding  to  this  or  to  the  acute  form,  in  which  a  passive  or  congestive 
hyperemia,  and  an  inordinate  secretion  of  mucus  mingled  with  pus  in  varying 
quantity,  mark  the  complaint.  The  latter  form  is  popularly  recognised  as  '  catarrh 
of  the  bladder,'  and  is  sometimes  called  cystorrhoea. 

The  first,  or  sim])le  chronic  cystitis,  is  in  fact  the  condition  which  exists  in  most 
cases  of  irritable  bladder,  be  the  cause  what  it  may.  Wherever  undue  frequency  in 
micturition  exists  with  increased  mucous  secretion  from  the  bladder,  however  small 
the  amount,  there  is  present  subacute  or  chronic  cystitis.  Pus  also  is  always  present, 
capable  of  being  detected  by  the  microscope,  in  these  circumstances ;  and  is  therefore 
by  no  means  a  matter  of  grave  import,  as  it  is  often  taken  to  be.  Any  source  of 
irritation  in  or  near  the  bladder  may  give  rise  to  subacute  cystitis  ;  and  the  cause 
being  removed,  the  effects  generally  soon  cease  also.  Ordinarily  it  ceases  with 
rest,  hot  hip-baths,  local  fomentation,  mild  aperients,  and  sufficient  alkali  to  neu- 
tralise the  natural  acidity  of  the  urine,  or  nearly  so,  not  to  render  it  alkaline;  if 
necessary,  the  use  of  buchu,  triticum  repens,  cubebs,  or  copaiba,  in  small  doses,  may 
be  adopted. 

Chronic  cystitis  with  increased  secretion  :  catarrh. — Respecting  the  nature  of  the 
secretion,  much  difference  of  opinion  has  been  manifested  by  different  writers.  Its 
naked- eye  characteristics  are  well  known  :  from  urine  which  has  been  recently 
passed,  a  quantity  of  semi-transparent,  tenacious,  ropy  material,  very  much  resem- 
bling the  white  of  an  egg,  is  soon  deposited  :  when  poured  off  it  first  adheres  to  the 
sides  of  the  vessel,  but  soon  slides  down  in  a  mass  resembling  jelly,  and  then  falls 
out  suddenly.  This  material  has  been  regarded  by  some  as  simple  mucus  ;  by  others 
as  prostatic  secretion  ;  and  more  recently  as  merely  pus  altered  by  an  alkali.  None 
of  these  descriptions  appear  to  be  correct.  No  doubt  it  contains  an  admixture  of 
pus  ;  but  it  is  really  a  secretion  resembling  that  from  the  bronchial  membrane,  of  a 
homogeneous  structureless  fluid,  containing  numerous  pus  corpuscles,  and  young 
epithelial  cells  ;  but  the  proportion  of  the  liquor  to  the  corpuscles  is  much  larger 
than  in  ordinary  pus.  The  old  term,  muco-pus,  describes  it  perhaps  more  correctly 
than  any  other. 

Causes. — An  attack  of  acute  cystitis;  permanent  obstruction  of  any  kind,  causing 
retention,  stagnation,  and  decomposition  of  the  urine ;  calculi  and  other  foreign 
bodies;  tumours  in  the  bladder;  spinal  paralysis,  not  only  as  a  cause  of  retained 
urine,  but  as  occasioning  perverted  action  of  the  mucous  membrane  by  impaired 
nervous  supply  ;  and  all  causes  which  produce  a  long-continued  irritation  of  the 
organ. 

Treatment. — The  inflammation  is  of  chronic  and  atonic  character ;  and  the  treat- 
ment should  be  mainly  tonic  and  astringent.     It  is   also  more  topical  than  general, 
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since  the  remedies  taken  internally  appear  to  act  mainly  by  their  local  influence, 
impregnating  the  urine  which  is  retained  in  the  bladder. 

1.  Topical  treatment,  strictly  so  called.  It  is  important  that  the  urine,  if  alkaline, 
should  not  remain  in  constant  contact  with  the  diseased  membrane.  It  is  necessary 
to  use  a  catheter  first,  to  insure  the  complete  contraction  and  evacuation  of  the 
bladder,  if  its  own  efforts  do  not  accomplish  this;  and  secondly,  to  remove  morbid 
deposits  by  injecting  warm  water,  and  washing  out  the  interior.  This  affords  comfort 
to  the  patient  ;  and  still  more  if  the  water  so  employed  contains  some  astringent  or 
sedative  agents.  Of  the  former  kind,  one  of  the  best  is  the  acetate  of  lead,  com- 
mencing with  one- sixth  of  a  grain  to  the  ounce  of  water ;  next  to  this,  the  nitrate  of 
silver,  commencing  with  one  grain  to  eight  ounces  of  distilled  water;  or  ten  minims 
of  dilute  nitric  acid  may  be  used  to  four  ounces  of  water.  By  slow  degrees  the 
nitrate  may  be  increased  as  far  as  to  one  grain  to  the  ounce  in  some  obstinate  cases 
with  advantage.  After  washing  out  the  bladder  with  plain  water,  at  a  temperature 
of  about  100°  (a  gum  catheter  and  india-rubber  bottle,  with  nozzle  and  stopcock,  is 
the  best  apparatus),  about  two  or  three  ounces  of  the  solution,  not  more,  should  be 
slowly  injected,  and  be  allowed  to  flow  out.  Two  or  three  drops  of  carbolic  acid  to 
half  a  pint  of  water  is  a  useful  injection  when  the  urine  is  fetid.  Anodyne  solutions 
also  may  be  used,  but  are  of  small  value. 

All  the  manipulation  connected  with  these  processes  must  be  of  the  most  gentle 
kind,  otherwise  more  harm  will  be  done  by  the  manual  interference  than  good  by  the 
therapeutical  element. 

Counter-irritation  is  not  very  manageable  in  these  cases,  although  sometimes 
useful.  I  have  employed  a  Burgundy-pitch  plaster,  croton-oil  in  soap-liniment,  and 
strong  tincture  of  iodine,  over  the  pubes  ;  but  prefer,  as  a  general  application  to  the 
pubes,  a  hot  linseed-poultice,  the  surface  of  which  has  been  sprinkled  with  mustard. 

Pain  and  loss  of  sleep  often  demand  the  use  of  opiates  either  by  mouth  or  rectum, 
and  generally  also  such  use  of  aperients  as  the  system  demands  in  consequence. 
Each  case  requires  often  a  different  treatment ;  some  experiencing  more  relief  from 
opium  by  the  mouth,  others  from  suppositories  or  small  enemata.  Subcutaneous 
injection  of  morphia  is,  I  think,  preferable  for  most  patients. 

2.  Internal  remedies.- — Among  the  most  popular  are  the  infusions  of  buchu  and 
uva  ursi,  and  the  decoction  of  pareira  brava.  The  indications  for  their  use  appear  to 
be  the  following  :  chronic  mucous  discharge  from  the  bladder  in  large  quantity,  no 
inflammation  being  present,  may  be  controlled  by  the  astringent  tonic  uva  ursi ;  or 
this  agent  may  be  employed  with  equal  parts  of  decoction  of  pareira.  Chimaphila 
is  considered  by  some  appropriate  in  this  complaint.  In  this  state  also  small  doses 
of  copaiba  or  oil  of  cubebs  diminish  the  secretion  considerably.  When  micturition  is 
frequent,  the  urine  is  cloudy,  and  inflammation  is  present,  a  pint  daily  of  decoction 
of  triticum  repens  (two  ounces  to  the  pint),  or  a  half-pint  of  the  infusion  of  buchu 
during  the  same  period,  may  afford  relief.  Dr.  Gross  recommends  an  infusion  of  one 
ounce  and  a  half  of  the  leaves  of  uva  ursi,  and  half  an  ounce  of  hops,  in  two  pints  of 
boiling  water ;  a  wineglass  to  be  taken  several  times  a  day. 

Demulcents  are  useful  and  agreeable  vehicles  for  the  administration  of  acids, 
alkalies,  and  other  agents,  when  these  are  required.  Among  the  best  are  the  decoc- 
tion of  marshmallow,  or  of  the  common  mallow  in  its  absence;  of  carrageen,  or  Irish 
moss  ;  the  infusion  of  linseed  ;  the  infusion  of  the  bark  of  slippery  elm  ;  the  decoction 
of  barley,  better  known  as  barley-water ;  and  a  solution  of  gum  arabic  in  water. 

The  alkalies  and  the  acids  are  valuable  remedies  when  appropriately  given.  The 
old  rule  of  administering  the  former  when  the  urine  is  too  acid,  and  the  latter  when- 
ever it  is  alkaline,  is  not  to  be  followed.  No  doubt,  when  there  is  an  excess  of  acid, 
it  may  be  most  effectually  diminished  and  nicely  controlled  by  liquor  potassse,  and 
the  alkaline  bicarbonate,  as  well  as  by  the  tartrates  and  citrates.  It  is  far  less  easy 
to  neutralise  the  alkalinity  of  urine,  the  condition  most  constantly  present  in  catarrh. 
Some  benefit  is,  however,  occasionally  to  be  obtained  from  small  doses  of  alkali,  even 
when  the  urine  is  alkaline  in  the  bladder.  If  the  urine  enters  the  bladder  with  its 
full  amount  of  normal  acid,  or  with  excess,  it  sometimes  irritates  a  vesical  mucous 


186  DISEASES   OF   THE   URINARY    ORGANS. 

membrane  in  a  state  of  inflammation.  Hence  Dr.  0.  Rees  gives  in  such  cases  enough 
alkali,  such  as  the  citrate  of  potash,  to  neutralise  the  acidity  of  the  urine ;  and  in 
some  cases  much  benefit  is  thus  attained.  Care  must  be  taken,  however,  not  to 
produce  alkalinity  of  the  urine,  which  it  is  our  object  to  diminish.  The  mineral 
acids  have  little  or  no  influence  on  the  reaction  of  the  urine.  Large  quantities  of 
nitric  or  of  hydrochloric  may  be  given,  without  producing  any  result  whatever.  The 
benzoic  acid  is  excreted  by  the  kidneys,  but  a  large  quantity  of  this  insoluble  drug 
must  be  taken  to  acidify  alkaline  urine.  Lemon-juice  in  full  quantity  has  a  similar 
effect.  Alkaline  urine  chiefly  depends  on  mechanical  obstruction,  and  local  treatment 
is  mainly  required. 

In  almost  all  instances,  the  patient  should  have  light  and  nutritious  diet ;  it  is 
important  to  maintain  the  digestive  system  in  good  order,  and  to  avoid  obstruction 
of  the  abdominal  viscera;  thus  an  occasional  dose  of  blue-pill  is  sometimes  serviceable. 

Suppuration  of  the  bladder  is  that  condition  in  which  the  catarrh  is  lai'gely 
mixed  with  pus.  It  is  to  be  treated  chiefly  with  local  mild  astringent  injections,  and 
has  been  sufficiently  considered  with  the  last  subject.  The  larger  the  proportion  of 
pus  in  the  fluid  of  catarrh,  the  graver  is  the  existing  affection. 

Abscess  of  the  bladder. — Occasionally  deposits  of  pus  occur  in  the  walls  of  the 
bladder ;  these  are  always  the  result  of  pre-existing  severe  disease,  usually  chronic. 
Their  existence  is  rarely  to  be  diagnosed  during  life,  and  no  special  treatment  is 
indicated. 

Ulceration  of  the  bladder. — This  is  a  rare  affection,  and  seldom  occurs  except  in  the 
last  stage  of  urethro Vesical  disease,  arising  from  obstruction,  and  after  long-stand- 
ing inflammation.  It  may  occur  also  in  tubercular  and  malignant  diseases  of  the 
bladder;  the  ulceration  following  softening  and  disintegration. of  the  deposit.  A 
simple  form  of  ulcer  may  occur  from  permitting  a  silver  catheter  to  remain  in  the 
bladder  with  a  large  portion  of  the  instrument  within  the  cavity.  Signs  of  ulceration 
are,  blood  in  the  urine,  severe  pain  at  a  fixed  spot,  constitutional  depression,  usually 
soon  ending  in  death. 

Treatment. — Stimulants  and  support  for  the  general  condition ;  full  doses  of 
opiates,  by  mouth  and  rectum ;  small  doses  of  alkali  internally,  and  diluents ;  no 
unnecessary  mechanical  interference  to  be  permitted. 

Vesicointestinal  fistula. — Fistulous  openings  sometimes  form  between  the  bladder 
and  some  portion  of  the  intestinal  canal.  The  result  is,  that  some  contents  of  the 
latter  enter,  and  produce  much  irritation  of  the  bladder,  and  sub-acute  cystitis.  This 
is  sometimes  the  earliest  sign  of  the  abnormal  communication.  If  the  urine  is 
examined  at  an  early  period,  fragments  of  vegetable  and  of  animal  fibre  may  be  dis- 
covered under  the  microscope.  I  have  been  able  to  diagnose,  in  otherwise  doubtful 
circumstances,  the  existence  of  vesico-intestinal  fistula  by  this  means.  Usually  the 
symptoms  become  gradually  more  severe,  and  faecal  odour  and  colour  are  communi- 
cated to  the  urine.  At  length,  considerable  fragments  of  faecal  matter  enter  the 
viscus,  become  partially  dissolved  there,  and  pass  through  the  urethra.  I  have  seen 
several  cases  of  this  distressing  condition,  both  in  the  male  and  in  the  female,  but 
chiefly  in  the  former  ;  and  in  these,  carcinomatous  disease  in  the  abdomen  has  been 
the  most  frequent,  but  not  the  sole  cause.  Thus,  adhesion  may  take  place  between 
an  ulcerating  bowel  and  the  bladder ;  and  the  ulceration  may  extend  into  the  latter, 
no  cancerous  disease  being  present. 

Treatment. — The  lesion  having  been  determined,  instrumental  interference  is — 
except  for  the  purpose  of  removing  foreign  bodies  from  the  bladder,  which  are  a 
source  of  great  misery — to  be  shunned.  The  use  of  purgatives  is  also  to  be  avoided  ; 
but  the  bowels  should  be  maintained  in  the  natural  condition.  The  food  is  to  be 
such  as  will  nourish  the  body  without  producing  a  large  and  coarse  residue  of  faecal 
matter.  In  one  case  under  my  own  care,  in  which  a  gentleman  passed  for  several 
months  the  whole  of  the  faeces  by  the  urethra,  great  suffering  was  occasioned  by 
swallowing  indigestible  substances,  like  grape-stones  and  husks.     Subsequently,  by 
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Fig.  29. — A  large  Sac  projecting  from  the 
right  side  of  the  Bladder.  The  commu- 
nicating orifice  just  admits  a  common 
quill.  Cause,  long-standing  hypertrophy 
of  the  prostate,  the  thin  portions  seen  to 
be  enlarged  below. 


a  careful  selection  of  nutriment,  the  most  painful  symptoms  were  much  ameliorated  ; 
and  washing  out  the  bladder  contributed  to  the  patient's  comfort.  In  this  case  the 
ulceration  was  not  due  to  cancer. 

For  some  of  these  cases  of  non-malignant  disease  another  form  of  treatment 
remains.  When  the  fistulous  passage  connects  the  bladder  with  the  rectum,  or  with 
the  sigmoid  flexure,  the  propriety  of  opening  the  descending  colon  [Amussat's  opera- 
tion] ought  to  be  considered.  In  one  case,  recorded  in  the  '  Medical  and  Chirurgical 
Transactions,'  vol.  xxxiii.,  Mr.  Pennell  of  Rio  Janeiro  did  this  with  success,  divert- 
ing the  passage  of  faeces  from  the  bladder  by  the  artificial  anus.  Subsequently,  Mr. 
Holmes  achieved  a  similar  success  in  a  case  in  which  the  fistula  was  believed  to  exist 
low  down  in  the  colon  (see  the  same  '  Transactions,'  vol.  xlix.  pp.  66  et  seq.).  More 
recently  Mr.  Bryant  has  reported  two  cases  (in  addition  to  a  previous  one)  at  the 
'  Clinical  Society,'  vol.  v.  p.  127,  of  successful  issue  to  a  similar  proceeding  for  simple 
rectovesical  fistula.  The  point  to  be  determined  before  operating,  is  whether  the  com- 
munication exists  between  the  small  or  the 
large  intestine  or  the  -rectum,  and  bladder. 
If  it  is  in  the  descending  colon  or  below, 
urine  will  probably  issue  at  some  time  or 
another  per  rectum ;  if  it  is  in  the  small 
intestine,  no  urine  can  issue  by  the  bowels. 
In  favourable  cases,  this  proceeding  should 
certainly  be  adopted. 

Hypertrophy  and  sacculation  of  the 
bladder,  dilatation,  dec.  — The  muscular 
walls  of  the  bladder  become  hypertrophied 
in  most  cases  of  obstruction  near  the  outlet. 
Hence  they  become  rugose  and  columnar ; 
and  they  may  reach  half  an  inch,  and 
sometimes  even  an  inch,  in  thickness. 
From  the  interlacing  of  the  fibrous  bands 
which  constitute  the  parietes  of  the  blad- 
der, it  often  happens,  when  hypertrophy 
exists,  that  the  mucous  membrane  is  forced 
by  pressure  into  the  interstices  between, 
and  that  gradually  sacs  are  formed.  These 
at  first  are  very  small,  but  if  the  action 
is  continued  and  powerful,  they  become 
large  and  protrude  beyond  the  periphery  of 
the  bladder,  and  form  reservoirs  for  the 
urine.  A  sac  may  thus  sometimes  attain 
the  size  of  a  healthy  bladder,  with  a  small  orifice  only  opening  into  the  original  viscus. 
When  large,  its  structure  is  chiefly  mucous  membrane  and  cellular  tissue  ;  here  and 
there  a  few  muscular  fibres  sometimes  cross  the  tumour.  Sacs  may  retain  calculi 
and  stale  urine,  which  thus  becomes  a  source  of  irritation. 

In  addition  to  hypertrophy,  the  walls  of  the  bladder  are  sometimes  thickened  by 
an  interstitial  deposit  of  lymph  from  inflammation,  which  impairs,  and  almost 
destroys,  the  muscular  action  of  the  viscus.  Very  frequently  the  bladder  is  simply 
dilated  and  distended,  as  a  result  of  obstruction,  the  walls  being  thinner  instead  of 
thicker  than  natural.  This  condition  occurs  from  the  prostatic  mass  implicating  the 
muscular  apparatus  at  the  neck  of  the  bladder,  preventing  the  viscus  from  contracting, 
and  producing  passive  distension.  Hypertrophy  does  not  then  take  place,  because 
muscular  action  is  impossible,  or  nearly  so. 

Vesical  hematuria.  (See  '  Hsematuria,'  p.  176.) 

Tumours  of  the  bladder  consist  of— 

1.  Fibrous  growths,  of  a  warty  and  of  a  polypoid  character. 


a,  prostate  gland  divided  ;  6,  cavity  of  sac  laid  open. 
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2.  Villous  or  vascular  growths. 

3.  Epithelial  growths. 

4.  Malignant  growths. 

1.  Fibrous  growths  are  rare,  and  hut  few  specimens  are  preserved  in  our 
museums.  They  are  non-malignant,  causing  injury  by  causing  cystitis  and  by  the 
obstruction  they  occasion  to  the  urinary  outlet.  They  are  connected  with  the  mucous 
membrane  and  submucous  tissue,  and  are  made  up  of  elements  normally  belonging  to 
the  latter.  They  appear  to  commence  in  the  form  of  simple  warty  growths;  which 
subsequently  enlarge,  and  assume  a  polypoid  form.  They  are  totally  different  from 
uterine  polypi,  and  from  the  outgrowth  frequently  found  springing  from  the  posterior 
part  of  the  prostate. 

The  symptoms  are  those  common  to  all  forms  of  obstruction  to  micturition,  added 
to  the  special  signs  of  foreign  body  in  the  bladder;  and  the  tendency  to  bleeding,  more 
or  less  frequently  occurring,  aggravated  by  exercise.  It  has  fallen  to  my  lot  to 
meet  with  a  few  cases  observed  at  autopsy,  but  I  have  within  the  last  two  years  met 

with    two    examples    during  life  and 

Fig.  30.— Villous  Growth.     From  a  specimen       removed  them  by  operation.     One  oc- 

in  the  author's  possession.  curred  in   a  male  aged  thirty-seven  ; 

the  other  in  a  female  aged  thirty.  In 
each  case  the  operation  was  perfectly 
successful.  The  first  was  presented 
by  me,  together  with  the  patient,  at 
the  Royal  Medical  and  Chirurgical  So- 
ciety in  April  1882,  eighteen  months 
after  the  operation ;  and  no  sign  of 
returning  disease  has  appeared.  The 
other,  a  patient  of  Dr.  Philson  of  Chel- 
tenham, I  operated  on  three  months  ago, 
removing  a  large  growth  in  the  manner 
described  at  p.  194,  under  the  head 
'  Digital  Exploration  of  the  Bladder 
in  Obscure  Cases  of  Bladder  Disease.' 
Treatment. — No  special  curative 
treatment  is  applicable  in  the  male 
subject  of  these  growths,  except  that 
of  removal  by  operation. 

2.  Villous  growths. — These  have  usually  been  classified  as  '  malignant,'  but  have 
no  claim  to  be  so  considered.  The  villous  growth  of  the  bladder  is  a  soft,  flocculent 
body,  about  the  size  of  a  small  strawberry  when  developed,  made  up  of  innumerable 
floating  villous  processes,  branching  from  the  base,  which  is  connected  solely  with 
the  mucous  and  submucous  tissues.  These  villi  are  identical  in  structure  with  the 
villous  processes  of  the  chorion  in  its  normal  state,  and  are  very  vascular.  Several 
such  tumours  may  coexist  in  one  bladder ;  and  the  whole  or  a  large  portion  of  the 
mucous  lining  of  the  organ  may,  if  closely  examined,  be  found  studded  with  small 
villous  processes,  similar  to  those  of  the  tumour  itself. 

The  symptoms  have  nothing  special  to  distinguish  them  from  those  of  other 
tumours,  excepting  the  frequent  or  almost  constant  appearance  of  some  blood  in  the 
urine  without  provocation.  Indeed,  death  occurs  rather  from  haemorrhage  than  from 
obstruction  in  these  cases,  as  well  as  in  part  from  the  exhaustion  which  pain  induces. 
Pain  depends  on  the  amount  of  obstruction  occasioned;  if  the  growth  is  situated  so  as 
not  to  hinder  the  outflow  of  urine,  pain  is  not  necessarily  severe.  Small  shreds  are 
found  in  the  urine,  which,  under  the  microscope,  indicate  the  nature  of  the  disease. 
The  growths  are  too  soft  to  be  identified  by  the  sound,  and  instrumental  interference 
almost  always  aggravates  the  symptoms. 

Treatment. — The  indications  are,  to  allay  pain,  to  subdue  spasmodic  action  of  the 
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bladder,  to  prevent  haemorrhage  by  internal  remedies,  and  to  counteract  its  effects 
on  the  system  by  chalybeates  and  nutritious  diet.  Astringent  injections  carefully 
introduced  into  the  bladder,  such  as  weak  solutions  of  acetate  of  lead  or  of  nitrate  of 
silver,  may  be  tried  ;  they  are,  however,  not  to  be  repeated,  unless  marked  benefit 
is  observed,  and  signs  of  vesical  irritation  have  not  been  produced  by  their  employment. 
Their  removal  should  be  attempted  in  the  manner  already  referred  to. 

3.  Epithelioma. — This  is  a  rare  affection,  and  appears  to  be  of  slow  growth. 

A  preparation  which  I  exhibited  at  the  Pathological  Society  was  from  the  body  of  a 
patient  who  certainly  bad  been  the  subject  of  it  eight  or  ten  years.  In  his  case  the  symptoms 
resembled  those  of  stone,  only  that  the  slightest  degree  of  movement  produced  bleeding,  in 
the  later  stage.  Injections  of  nitrate  of  silver,  from  the  half  of  a  grain  to  one  grain  to  the 
ounce,  controlled  this  tendency  remarkably,  and  enabled  him  to  walk  a  mile  or  two  without 
haemorrhage.  After  death  the  same  deposit  was  found  in  one  kidney.  (/  Path.  Trans.'  vol. 
xviii.  pp.  162-4.) 

4.  Malignant  disease  of  the  bladder  is  more  frequent  than  the  growths  just 
described.  Sometimes  it  is  primary,  commencing  independently  in  the  bladder ;  at 
other  times  it  is  secondary,  extending  from  the  prostate,  from  the  uterus,  or  from  the 
rectum.  The  species  may  be  scirrhous,  but  is  usually  encephaloid  when  originating 
in  the  bladder ;  always  the  latter  when  spreading  from  the  prostate ;  when  from  the 
rectum,  it  is  commonly  scirrhous ;  from  the  uterus,  the  same,  or  epithelioma.  Colloid 
is  said  to  have  existed,  but  it  is  extremely  rare.  The  disease  generally  runs  a  rapid 
course,  and  presents  the  constitutional  characters  significant  of  malignant  action.  In 
cases  of  encephaloid  a  large  mass  is  soon  formed,  which  sometimes  almost  fills  the 
cavity  of  the  bladder. 

Symptoms. — A  marked  sign  of  this  affection  is  haemorrhage  into  the  bladder, 
generally  occurring  suddenly  and  in  large  quantities,  rather  than  by  frequent  oozing, 
which  latter  mode  is  more  characteristic  of  villous  growths.  The  pain  is  very  severe, 
and  is  referred  as  much  to  the  loins,  back,  and  thighs  as  to  the  pubic  and  perineal 
regions.  All  the  signs  of  obstructive  disease  and  chronic  cystitis  are  present. 
Glandular  enlargements  are  usually  distinguishable  in  an  advanced  stage  in  the  iliae 
regions  ;  and  the  patient  wastes  from  loss  of  blood  and  rest.  Small  portions  of  tissue 
are  often  voided  ;  occasionally  cells  may  be  found  in  the  urine,  which,  when  examined, 
indicate  the  nature  of  the  disease-  but  the  diagnosis  is  generally  clear  without 
support  from  this  source  ;  for  too  much  stress  must  not  be  laid  on  the  indications 
which  cell-growths  in  urine  afford  as  to  malignant  disease  in  the  urinary  passages. 
When  masses  of  soft  growth,  however,  are  frequently  passed,  made  up  of  large  cells 
with  more  than  one  nucleus,  the  diagnosis  of  cancer  is  strongly  confirmed. 

The  principles  of  treatment  vary  in  no  respect  from  those  which  have  been  laid 
down  under  the  head  of  villous  tumours.  Opium  in  some  form,  most  useful  by  sub- 
cutaneous injection,  is  of  great  value  in  alleviating  the  severe  suffering;  and  must 
usually  be  given  in  the  later  stages  with  great  freedom.  In  all  complaints  of  the 
urinary  organs  where  little  can  be  done  but  to  alleviate  pain  and  support  the  powers 
of  life,  this  remedjr  should  be  given  with  no  sparing  hand.  So  severe  is  the  anguish 
which  the  patient  suffers  if  left  to  the  action  of  his  complaint,  unchecked  or  only 
partially  checked,  that  it  is  cruel  to  deprive  him  of  every  aid  to  mitigate  distress ; 
while  alcoholic  stimulants  also  are  in  some  cases  scarcely  less  valuable  than  opium  in 
enabling  him  to  endure  the  progress  of  his  malady. 

Tubercle  of  the  bladder. — This  very  rare  affection  probably  never  occurs  unasso- 
ciated  with  tubercular  disease  in  other  parts  of  the  body ;  other  parts  of  the  urinary 
system  are  similarly  affected,  generally  the  kidneys  and  prostate.  In  women  it  has 
followed  primary  disease  in  the  uterus.  The  disease  commences  by  a  deposit  in  the 
coats  of  the  bladder  of  small  tubercles;  these  become  numerous  and  coalesce;  subse- 
quently the  morbid  material  softens,  the  mucous  membrane  becomes  ulcerated,  a  large 
extent  of  the  inner  coat  being  sometimes  destroyed  before  death. 

The  symptoms  of  this  disease  are  not  peculiar,  and  the  diagnosis  depends  rather 
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on  negative  than  positive  signs.  The  absence  of  much  or  frequent  haemorrhage  may- 
serve  to  distinguish  it  from  malignant  and  villous  tumours.  Great  pain  and  extreme 
frequency  in  making  water,  the  absence  of  calculus  or  other  foreign  body,  as  ascer- 
tained by  sounding,  together  with  the  presence  of  tubercle  elsewhere,  and  progressive 
emaciation,  and  lastly  the  patient's  age,  usually  early  or  middle  adult  life,  will  serve 
to  indicate  the  true  character  of  the  disease. 

Treatment. — That  which  is  adapted  for  constitutional  tuberculosis  in  relation  to 
the  general  health.  For  the  local  complaint,  anodynes,  the  remedies  for  chronic 
cystitis,  rest ;  and  no  mechanical  interference  when  the  diagnosis  is  tolerably  clear. 

Bar  at  the  neck  of  the  bladder.- — The  enlargement  of  the  prostate,  common  in  old 
age,  often  produces  an  elevation  of  the  structures,  sometimes  amounting  to  a  distinct 
ridge,  at  the  inferior  aspect  of  the  neck  of  the  bladder.  A  bar  may  be  thus  said  to 
be  formed  there  ;  still  it  is  not  usual  in  this  country  to  apply  that  term  to  any 
product  of  enlarged  prostate ;  but  it  is  reserved  to  denote  any  bar  which  is  not 
prostatic  in  its  character.  Such  occasionally  exists  in  elderly  subjects,  as  Mr.  Guthrie 
was  the  first  to  point  out.  He  believed  the  bar  to  consist  in  disease  of  '  the  elastic 
structure '  existing  at  the  neck  of  the  bladder,  and  as  such  to  be  quite  distinct  from 
the  very  common  complaint  already  referred  to.  After  considerable  study  of  this 
question,  I  consider  the  non-prostatic  bar  as  extremely  rare,  since  almost  all  per- 
manent obstructions  at  the  vesical  neck  are  due  to  enlargement  of  the  gland  or  to  its 
effects  ;  nevertheless,  in  very  exceptional  instances  the  bar  in  question  is  undoubtedly 
to  be  met  with. 

Thus,  in  all  long-continued  diseases  of  the  urethra  and  bladder,  one  may  observe  a 
hypertrophied  condition  of  structures  at  the  neck  of  the  bladder,  or  bar,  as  its  con- 
sequence ;   but  this  is  not  to  be  regarded  as  an  example  of  the  disease  in  question. 

The  treatment  mainly  consists  in  that  for  chronic  cystitis,  and  passing  a  catheter 
if  the  bladder  does  not  empty  itself.  Mr.  Guthrie  and  others  have  proposed  to 
divide  the  bar  by  incisions ;  but  the  entire  subject  of  operations  for  obstruction  at 
the  neck  of  the  bladder  is  considered  at  the  close  of  the  section  relating  to  hyper- 
trophy of  the  prostate. 

Hernia  of  the  bladder  is  rare  but  liable  to  occur  in  both  sexes  :  in  the  male,  as 
inguinal ;  in  the  female  usually  as  vaginal,  although  it  may  be  femoral.  In  the 
former  it  generally  forms  part  of  a  large  mass  occupying  the  scrotum,  pressure  on 
which  sometimes  evacuates  a  portion  of  urine.  It  may  be  associated  with  hernia  of  the 
bowel,  or  it  may  exist  independently  :  thus,  it  has  been  met  with  in  the  operation  for 
strangulated  inguinal  hernia,  and  has  been  opened  by  mistake,  as  in  one  of  the  two  cases 
recorded  by  Pott ;  but  it  is  never  covered  by  peritonaeum.  In  cases  which  are  detected 
early,  a  truss  may  be  successful  in  retaining  the  viscus  within  the  pelvis  ;  when  perma- 
nently fixed  in  the  new  position,  support  is  to  be  applied  to  prevent  further  protrusion. 

Inversion  of  the  bladder  is  very  rare,  and  found  exclusively  among  female 
children.  Three  cases  have  come  to  my  knowledge ; *  the  condition  always  com- 
mencing at  an  early  age.  The  bladder  is  gradually  prolapsed  and  protruded  through 
the  urethra,  which  is  much  distended,  and  the  viscus  forms  a  pyriform,  red,  vascular 
tumour.  Thus,  one  of  these  cases  narrowly  escaped  the  application  of  a  ligature,  but 
the  orifices  of  the  ureters  were  discovered,  and  reduction  was  accomplished  by  manual 
pressure.  Considerable  incontinence  existed  after  reduction  in  two ;  but  in  the 
third  it  occurred  to  the  surgeon  (Dr.  Lowe,  of  Lynn)  to  apply  a  heated  iron  to  the 
urethra  (in  all  five  times),  and  to  keep  a  silver  catheter  with  a  bulbous  extremity  in 
the  bladder,  between  two  and  three  weeks ;  by  which  the  viscus  was  maintained 
in  its  place,  and  cicatrisation  of  the  urethra  ensued :  only  slight  incontinence 
remained. 

1  Land.  Med.  Gaz.  1833,  Jan.  19  ;  Trans.  Prcv.  Med.  and  Surg.  Assoc.  1846,  by  Mr.  Crosse, 
with  plate  ;  Lancet,  1862,  vol.  i.  p.  250,  by  John  Lowe,  M.D. 
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II.   Conditions  which  do  not  involve  obvious  organic  structural  change. 

Paralysis  of  the  bladder.- — One  of  the  most  common  terms  used  in  relation  to 
complaints  of  the  bladder  is  paralysis :  and  most  commonly  it  is  incorrectly  employed. 
Thus  the  bladder,  when  unable  to  evacuate  its  contents  from  obstruction  by  stricture, 
or  by  prostatic  enlargement,  or  by  atony  from  over-distension,  is  commonly  said  to 
be  '  paralysed,'  although  there  is  no  derangement  of  the  nervous  supply  ;  to  which 
last-named  condition  the  use  of  the  term  ought  to  be  limited.  The  bladder  may 
possess  its  normal  contractile  power,  but  be  unable  to  overcome  an  obstacle  in  the  out- 
let, and  so  fail  to  expel  its  contents ;  the  complaint  in  this  case  is  not  paralysis  of  the 
bladder,  but  solely  obstruction  in  the  channel  of  exit — two  totally  different  conditions. 
This  distinction  must  be  clearly  kept  in  view  in  our  consideration  of  this  subject. 

True  paralysis  of  the  bladder  is  a  condition  in  which  the  contractile  power  of  its 
muscular  fibres  is  lost  or  impaired  from  failure  of  nervous  supply  •  thus  there  may 
be  partial  as  well  as  total  paralysis.  The  usual  cause  of  this  accident  is  cerebral  or 
spinal  lesion.  It  happens  in  some  injuries  to  the  brain,  in  almost  all  serious  injuries 
of  the  spine,  in  softening,  in  apoplexy  and  in  all  serious  organic  affections  involving 
those  parts  of  the  cerebro-spinal  system  which  affect  the  urinary  apparatus.  It 
occurs  from  spinal  debility  produced  by  excesses,  especially  of  a  sexual  kind  ;  also  in 
temporary  functional  derangement  of  the  nervous  centres ;  through  the  agency  of 
reflex  action  from  some  adjacent  source  of  irritation,  as  in  haemorrhoids,  and  especially 
after  operations  for  their  removal ;  and  after  other  operations  ;  althpugh  in  some  of 
these  cases  the  retention  is  probably  due  rather  to  spasm  of  the  constrictor  muscles 
than  to  paralysis  of  the  bladder.  It  may  also  happen  after  shock  to  the  system  from 
any  source,  in  fevers,  &c. 

I  have  met  with  a  single  pase  of  permanent  loss  of  power  in  the  bladder  attributed 
to  an  overdose  of  belladonna.  Certain  it  is  that  hyoscyamus  and  belladonna  frequently 
produce  temporary  paralysis  :  and  in  this  manner  combat  undue  irritability  of  the 
organ,  for  which  they  are  so  constantly  prescribed.  I  repeat  then  that  there  is  no 
true  limited  or  local  paralysis  of  the  bladder,  either  affecting  the  body  of  the  organ 
alone,  producing  retention  ;  or  of  its  neck  alone,  producing  incontinence ;  or  of  the 
entire  organ,  unassociated  with  paralysis  of  other  parts  or  organs. 

Treatment  of  paralysis. — Our  first  duty  is  to  empty  the  bladder  by  the  catheter 
twice  or  thrice  daily,  employing  it  with  great  care,  for  the  patient  has  probably  lost 
sensibility,  and  cannot  indicate  when  injury  is  inflicted.  A  full-sized  flexible  or  silver 
instrument  should  be  used.  If  chronic  cystitis  appears,  the  appropriate  local  remedies 
must  be  employed,  especially  washing  out  the  bladder  by  very  mild  astringent  injections. 

In  cases  not  traumatic,  or  depending  upon  acute  disease,  strychnia,  steel, 
cantharides,  ergot  of  rye,  and  arsenic  deserve  a  trial.  Galvanism,  cold  douches,  and 
blistering  may  also  be  employed  as  local  agents. 

Atony  from  over- distension. — Organic  obstruction  having  existed  at  the  neck  of 
the  bladder  (enlarged  prostate),  or  in  the  urethra  (stricture),  for  a  long  time,  the 
bladder  fails  to  expel  all  the  urine,  and  a  portion  is  left  behind  at  every  act  of 
micturition.  This  condition  increases  until  the  amount  of  '  residual  urine  '  reaches 
twenty  or  thirty  ounces  or  more ;  then  some  of  it  runs  off  involuntarily  during  sleep, 
or  when  any  strong  exertion  is  made.  The  fibres  of  the  bladder,  having  been  over- 
stretched, lose  their  tone,  and,  even  on  the  obstruction  being  removed,  cannot  expel 
the  contents  of  the  viscus.  A  similar  state  may  be  produced  frpni  over-retaining 
the  urine  voluntarily,  or  by  temporary  spasm,  or  by  some  cerebral  affection,  in  fevers 
and  the  like.  Such  is  the  condition  termed  here  atony,  and  often  falsely  called  paralysis, 
as  already  noticed  in  the  preceding  section. 

Treatment. — It  is  essential,  in  the  first  instance,  to  insure  the  complete  emptying 
of  the  bladder  for  a  time,  at  least  once  or  twice  daily.  The  muscular  fibres  must  be 
enabled  to  resume  their  normal  condition  of  contraction  from  time  to  time;  and  this 
never  can  take  place  unless  the  bladder  is  artificially  emptied.  If  the  over-distension 
has  not  continued  long,  they  gradually  regain  their  tone,  or  recover  part  of  it;  but  if  the 
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contrary,  it  is  rarely  completely  removed.  Without  mechanical  aid  medicine  is  abso- 
lutely useless,  but  in  combination  with  the  former,  those  general  and  local  stimulants 
of  nervous  action,  already  advised  in  paralysis,  should  be  employed  in  this  affection  also. 

Irritable  bladder. — A  term  often  loosely  employed  to  designate  a  specific  affection 
of  the  bladder.  Like  the  term  '  dropsy,'  'irritability  of  the  bladder'  denotes  only  a 
symptom ;  in  this  case  meaning  simply  that  the  patient  passes  urine  too  frequently. 
Irritability  is  present  in  almost  every  affection  of  the  urinary  organs,  from  childhood 
to  old  age ;  and  it  is  named  here  solely  on  account  of  the  conventional  misappropria- 
tion of  the  term,  and  for  the  purpose  of  protesting  against  it.  Nevertheless,  nothing 
is  more  common  than  to  be  asked,  even  in  professional  communications,  what  is  the 
best  remedy  for  '  irritability  of  bladder.'  Denoting  no  special  pathological  state,  the 
other  symptoms  associated  with  it  must  be  considered  before  a  diagnosis  of  the 
existing  complaint  can  be  made. 

Spasm  of  the  bladder  describes  another  symptom,  but  this  term  is  less  frequently 
misapplied.  It  implies  that  the  contractions  of  the  bladder  are  involuntary,  uncon- 
trollable, and  exceedingly  painful,  the  cause  usually  being  inflammation,  stone,  foreign 
growths,  &c.  As  in  the  preceding  instance  of '  irritable  bladder,'  it  is  often  employed 
to  denote  a  specific  affection  when  the  true  disease  has  not  been  discovered  ;  but  the 
existence  of  some  exciting  cause  may  be  predicated  as  invariable.  Spasm  is  allayed, 
whatever  the  cause  may  be,  by  general  and  local  anodynes,  anaesthetics,  and  anti- 
spasmodics, as  described  under  the  head  of  treatment  for  cystitis,  prostatitis,  and 
stricture,  with  which  conditions  it  is  liable  to  coexist. 

Perverted  sensibility  of  the  neck  of  the  bladder,  or  neuralgia. — A  few  cases  of 
severe  urinary  symptoms  are  met  with  in  which  neither  researches  during  life  nor 
inspection  after  death  reveal  the  nature  of  the  affection.  But  the  number  of  instances 
admitted  to  this  category  diminishes  in  direct  proportion  to  the  degree  of  skill  in 
diagnosis  which  is  brought  to  bear  on  obscure  cases.  Usually  the  patient  complains 
of  symptoms  greatly  resembling  those  of  stone,  but  repeated  soundings  fail  to  detect 
it,  or  any  other  deviation  from  the  normal  state.  The  urine  is  healthy,  or  contains 
only  traces  of  undue  action  of  the  mucous  membrane.  Errors  in  diet  sometimes 
aggravate  the  symptoms,  sometimes  have  no  effect.  Change  of  air  and  scene  often 
produce  an  improvement,  which  unhappily  is  only  temporary.  By  careful  investiga- 
tion, a  deranged  state  of  the  liver,  early  stages  of  renal  disease,  the  presence  of 
haemorrhoids,  commencing  cerebral  changes  late  in  life,  or  miasmata,  may  be  found 
to  account  for  some  cases ;  but  nevertheless  a  few  remain  apparently  inexplicable. 
Such  have  been  regarded,  for  want  of  more  certain  knowledge,  as  examples  of 
'  neuralgia  of  the  neck  of  the  bladder.'  The  treatment  of  the  general  health,  and 
against  periodicity  of  attack,  if  such  be  present,  is  indicated  in  such  cases.  Pallia- 
tion of  severe  pain  is  to  be  obtained  by  the  usual  remedies. 

Incontinence  of  urine. — An  involuntary  flow  of  urine  may  occur  under  two 
widely  different  conditions  :  the  first,  during  sleep  only,  in  young  subjects,  the 
bladder  emptying  itself  when  the  control  of  the  will  is  suspended ;  the  second  may 
occur  in  adult  subjects  of  all  ages,  when  the  bladder  is  over-distended  with  urine ;  a 
certain  quantity,  usually  in  some  proportion  to  the  quantity  retained,  running  off 
either  during  sleeping  or  waking.  The  following  rule  almost  invariably  holds  good  : 
in  juvenile  incontinence  there  is  no  retention  of  urine  ;  in  adult  '  incontinence  '  it  is 
present  to  a  serious  extent.  There  is  no  principle  more  important  to  remember  in 
the  treatment  of  diseases  of  the  urinary  organs  than  this,  viz.  that  an  involuntary 
flow  of  urine  in  the  adult  indicates  a  distended,  not  an  empty  bladder. 

1.  Incontinence  in  childhood  and  youth. — This  is  a  common  and  sometimes  a  very 
troublesome  infirmity,  affecting  children  and  youth,  although  occasionally  it  continues 
even  after  puberty.  The  single  symptom  is  that  in  the  course  of  the  night  the  patient 
wets  the  bed  without  awaking,  once  or  more  before  rising.  Sometimes  this  occurs 
every  night;  sometimes  there  is  an  interval  of  one  or  two  nights,  rarely  of  more. 
The  patients  so  affected  do  not  appear  to  belong  to  any  particular  temperament,  nor 
to  be  necessarily  weak  and  cachectic.     In  some  the  habit  results  from  neglecting  to 
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take  up  young  children  once  during  the  long  period  which  is  necessary  to  them  as  a 
night's  rest.  In  such  cases  attention  to  habits  and  diet  may  arrest  the  infirmity.  In 
many  cases,  however,  no  ordinary  management  succeeds,  and  medical  aid  is  sought. 

Innumerable  remedies  have  been  given,  and  with  a  very  unequal  success.  Small 
doses  of  cantharides  and  of  strychnia,  either  with  or  without  iron,  are  sometimes  em- 
ployed. Tincture  of  iron  alone,  or  the  vinum  ferri,  has  sometimes  proved  successful. 
Blister  to  the  sacrum  has  been  a  favourite  remedy ;  also  cold  douches  to  the  spine, 
and  general  tonic  treatment  in  most  cases.  In  my  own  experience,  nothing  has 
afforded  such  good  results  as  the  tincture  of  belladonna,  giving  at  first,  according  to 
the  age  of  the  patient,  ten  to  twelve  minims  twice  a  day,  and  increasing  the  dose  if 
required  as  far  as  it  can  be  safely  borne.  Disappointment  often  arises  from  deficient 
quality  in  the  drug. 

In  cases  of  extreme  obstinacy  I  have  succeeded  by  applying  a  solution  of  nitrate 
of  silver,  ten  grains  to  the  ounce,  to  the  prostatic  portions  of  the  urethra  and  neck 
of  the  bladder  :  a  remedy  applicable  in  either  sex. 

In  no  cases  is  it  desirable  to  employ  mechanical  pressure  to  prevent  micturition. 
By  some  of  the  agents  already  named,  or  by  the  improvement  of  the  health,  in  which 
may  be  included  the  removal  of  worms,  and  other  sources  of  intestinal  irritation, 
success  is  almost  always  ultimately  attained. 

2.  Incontinence  in  the  adult  indicates,  in  the  vast  majority  of  cases,  a  bladder 
distended  by  retained  urine ;  the  cause  of  which  may  be  stricture,  enlarged  prostate, 
cystitis,  stone,  atony,  or  true  paralysis.  It  very  rarely  happens  in  the  male  that  the 
urine  leaves  the  bladder  as  fast  as  it  arrives  from  the  kidneys.  Hence  it  is  a  cardinal 
principle  that  whenever  urine  runs  off  incontinently,  a  catheter  should  be  passed  to 
ascertain  the  amount  of  retention  present,  and  to  relieve  it.  In  the  female,  true 
incontinence  is  more  frequent,  and  is  generally  caused  by  injury  to  the  urethra, 
which  has  impaired  the  sphincter's  action,  such  as  sloughing  from  pressure  in  labour, 
from  the  use  of  obstetric  instruments,  from  over-distension  of  the  urethra  in  removing 
calculus,  &c. 

Treatment. — It  is  unnecessary  to  recapitulate  that  which  relates  to  the  various 
conditions  above  mentioned,  since  they  have  been  considered  under  their  various 
headings.  When  true  incontinence  is  really  present,  the  cause  is  to  be  sought  either 
in  some  perverted  action  of  the  nervous  centres,  or  in  a  very  rare  form  of  pi-ostatic 
enlargement  in  which  incontinence  does  occur.  Supposing  no  local  organic  disease  is 
found  in  the  urinary  organs,  a  careful  investigation  of  the  cerebro-spinal  system  must 
be  instituted,  and  if  the  origin  be  found  there,  the  general  treatment  must  consist  in 
that  which  the  affection  indicates,  besides  the  employment  of  local  appliances  to 
protect  the  patient,  such  as  a  well-adapted  urinal.  Where  incontinence  results  from 
functional  derangement,  caused  by  excess,  the  cure  will  be  effected  by  any  means 
which  restores  tone  to  the  spinal  system.  For  this  object  preparations  of  steel  and 
zinc,  of  strychnia,  with  quinine  and  other  vegetable  bitters,  are  of  value.  Nutritious 
diet,  cold  sea-bathing,  and  abstinence  from  causes  of  debility  previously  acting,  form 
also  a  part  of  the  treatment.  The  local  alteration  of  structure,  which  very  rarely 
occasions  incontinence,  is  a  form  of  the  prostate,  in  which  the  posterior  portion 
('  third  lobe  ')  is  much  hypertrophied,  and  projects  forward  in  the  manner  of  a  wedge 
between  the  two  lateral  lobes,  so  as  to  open  out  the  neck  of  the  bladder  and  render 
it  constantly  patent;  instead  of  projecting  backwards  into  the  cavity,  as  almost 
invariably  happens,  and  forming  a  species  of  valve  which  prevents  the  outward  flow 
of  urine. 

Habitual  engorgement  of  bladder,  and  overflow  of  urine. — These  terms  more 
correctly  describe  the  conditions  met  with  where  urine  passes  involuntarily  than  that 
of  '  paralysis,'  already  referred  to.  Obstruction  having  existed  for  a  certain  period, 
the  bladder  is  unable  to  overcome  the  obstacle  and  empty  itself;  so  that  a  certain 
portion  of  the  urine  remains  after  every  act  of  micturition.  This  failure,  once  estab- 
lished, gradually  increases;  the  remaining  quantity  of  urine  becomes  larger;  the 
viscus  is  habitually  engorged,  it  coats  are  thinned  and  atonied,  its  neck  is  dilated,  and 
Vol.  III.  O 
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as  a  portion  runs  off  irrespective  of  the  patient's  will,  brief  temporary  relief  is  afforded. 
This  overflow  occurs  first  during  sleep,  and  subsequently  from  pressure  of  the 
abdominal  muscles  when  any  efforts  inducing  their  contraction  are  made.  Unless 
this  state  of  things  is  remedied  by  treatment,  the  result  is  chronic  inflammation  of 
the  bladder,  with  a  tendency  to  spread  upwards  to  the  ureters  and  kidneys. 

The  treatment  of  engorgement  and  overflow  consists  in  emptying  the  bladder 
from  once  to  three  or  four  times  in  the  twenty-four  hours,  according  to  the  necessities 
of  the  case,  and  in  using  those  remedies  which  the  amount  of  chronic  cystitis,  almost 
always  present  to  some  extent,  indicates  to  be  necessary  (see  '  Chronic  Cystitis,'  p.  184). 

Retention  of  urine  (see  '  Stricture  '). 

Obscure  Cases  of  Chronic  Bladder  Disease  ;  Digital  Exploration  of  the 

Bladder. 

It  not  unfrequently  happens,  however  great  may  be  our  experience,  that  a  case 
presents  itself,  relative  to  which,  after  careful  examination,  the  cause  of  the  symptoms 
is  obscure.  Generally,  but  not  always,  it  can  be  stated  whether  the  chief  source  of 
them  is  situated  in  the  bladder  itself,  or  altogether  in  front  of  it,  or  altogether  behind 
it;  in  other  words,  whether  the  situation  of  the  disease  be  vesical,  post-vesical, 
(kidneys  and  ureters),  or  anti-vesical  (prostatic  and  urethral). 

In  arriving  at  a  diagnosis,  we  have  in  the  majority  of  cases  to  determine — 

1.  Is  there  any  inflammation — gonorrheal  or  other — of  the  urethra,  or  of  the 
prostate,  implicating,  in  a  secondary  degree,  the  bladder ;  such  conditions  being  gene- 
rally present  in  younger  subjects  1 

2.  Is  there  obstruction  in  the  urethra — stricture;  or  at  its  junction  with  the 
bladder,  prostatic — causing  cystitis ;  such  diseases  more  commonly  existing  at  or 
after  middle  age  ? 

3.  Does  the  bladder  empty  itself  by  its  own  efforts ;  failure  even  in  a  slight 
degree  being  a  very  common  vesical  cause  of  cystitis  in  elderly  male  patients  1 

4.  Is  there  a  calculus  in  the  bladder  1 

If  all  these  conditions  are  absent,  and  no  evidence  of  renal  disease  exists ;  and 
yet  distressing  symptoms,  such  as  frequent  micturition,  pain,  and  bleeding  are  manifest 
and  long  continued,  we  naturally  speculate  with  some  anxiety  as  to  the  presence  of 
tumour  or  some  other  unusual  condition  of  the  bladder.  It  is  to  aid  in  achieving  a 
diagnosis  of  this  group  of  obscure  cases  of  vesical  disease  that  the  present  mode  of 
examination  is  proposed. 

We  have  been  long  accustomed  to  use  catheters  and  sounds  of  various  forms,  as 
well  as  the  flat-bladed  lithotrite,  for  the  purpose  of  diagnostic  examination  of  the 
bladder.  They  are  used  as  necessary  substitutes  for  the  finger — I  have  often  spoken 
of  them  as  becoming  prolongations  of  that  organ — and  they  suffice  for  our  purpose  in 
the  vast  majority  of  cases.  Of  course  one  would  prefer  the  direct  sensations  acquired 
by  touch  to  that  substitute  for  them  which  is  transmitted  through  a  metallic  con- 
ductor such  as  a  sound.  Nevertheless,  it  is  the  finger  itself  which  may  sometimes 
be  advantageously  employed  in  exceptional  cases,  where  by  means  of  sounds  and  the 
like  we  have  failed  to  discover  the  nature  of  the  malady.  The  direct  application  of 
the  finger  is  not  only  possible,  biit  is  moi-eover  neither  a  difficult  nor  a  dangerous 
proceeding ;  and  it  is  not  only  a  promising  means  of  prosecuting  diagnosis  in  ex- 
ceptional cases,  but  is  likely  to  constitute  an  efficient  mode  of  treatment  for  some  of 
them.  I  have  been  accustomed  to  use  the  index-finger  as  much  as  possible  in 
lithotomy  in  its  several  forms — lateral,  median,  bilateral,  and  medio-bilateral — and 
have  been  in  the  habit  of  examining  the  neck  of  the  bladder,  and  scrutinising,  with 
much  interest,  its  characters,  often  greatly  differing  as  they  do  in  the  cases  of  elderly 
men.  But  it  is  only  dining  the  last  few  years  that  I  have  gradually  realised  the  fact 
that  it  is  possible,  in  not  a  few  cases,  to  explore  through  a  small  perinseal  incision  the 
whole,  or  nearly  the  whole,  of  the  internal  surface  of  the  bladder  with  the  index- 
finger.  A  necessary  condition,  of  course,  is  that  the  bladder  should  be  empty;  and 
in  that  condition  it  is — as  is  sometimes  perhaps  not  sufficiently  recognised — no  longer 
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a  cavity,  as  represented  in  diagrams,  but  a  mere  cul-de-sac  at  the  end  of  the  urethra. 
Taking  it  for  granted  that  the  incisions  to  be  made,  which  involve  only  the  urethra 
with  the  tissues  between  it  and  the  surface,  and  not  at  all  the  bladder  and  prostate, 
enable  the  operator  to  place  the  last  joint  of  his  left  index-finger  within  the  neck  and 
thus  to  draw  it  somewhat  towards  him,  the  exploration  may  be  accomplished  in  the 
following  manner.  Maintaining  his  finger  at  the  spot  described,  the  operator  should 
stand  up  at  the  foot  of  the  table,  a  little  to  the  left  of  the  patient  (who  is  in  the 
lithotomy  position),  so  as  to  make  firm  pressure  with  the  right  hand  above  the  pubes, 
the  resistance  of  the  abdominal  muscles  being  overcome  by  the  influence  of  ether.  He 
may  now  easily  feel,  unless  the  patient  be  very  stout,  the  opposite  side  of  the  bladder 
coming  into  contact  with  the  tip  of  his  finger ;  and  by  concerted  movements  of  supra- 
pubic pressure  by  the  right  hand,  with  slight  movements  of  the  left  index  in  the 
bladder,  almost  every  portion  of  the  internal  coat  of  the  latter  may  be  brought  under 
examination.  If  the  patient  be  thin,  the  proceeding  is  easy;  it  becomes  less  so  in 
proportion  to  the  depth  of  perinaeum  and  thickness  of  the  supra-pubic  coverings,  both 
of  which  are  increased  by  fat.  In  the  latter  case  aid  may  be  rendered  by  an  assistant, 
who  makes  firm  pressure  with  both  his  hands,  but  the  operator  should  also  employ, 
if  he  can,  the  concerted  movements  described. 

The  question  now  arises,  Can  such  digital  exploration  of  the  bladder  be  performed 
without  much  risk  to  the  patient  1  It  may  be  unhesitatingly  answered  in  the 
affirmative.  I  have  so  frequently  opened  the  urethra  from  the  perinaeum,  chiefly  in 
conditions  connected  with  stricture,  besides  a  few  times  for  the  purpose  now  under 
consideration  (making,  with  occasional  variations,  the  incision  so  long  known  in  French 
surgery  as  '  la  boutonniere '),  that  it  may  be  said  with  confidence  that  the  operation 
is  almost  free  from  danger.  When  the  operation  of  median  lithotomy  is  performed, 
the  chief  risk  is  due,  not  to  the  incision,  but  to  the  injury  done  to  the  neck  of  the 
bladder  by  seizing  and  withdrawing  the  calculus.  It  is  in  fact  the  forcible  removal 
of  the  calculus  and  not  the  action  of  the  knife  which,  as  a  rule,  makes  lithotomy  a 
grave  operation.  The  question  of  the  best  method  of  reaching  the  bladder  for  our 
purpose  naturally  follows.  I  think  there  is  little  ground  for  doubting  that  a  vertical 
median  incision — that  is,  in  the  line  of  the  raphe — introduces  the  finger  by  the  shortest 
and  most  direct  route.  The  prominence  formed  by  the  operator's  bended  knuckles, 
while  using  his  index-finger  as  an  explorer,  lies  equidistant  between  the  nates,  and  is 
firmly  pressed  on  the  perinaeum  in  a  straight  line  from  the  external  surface  towards 
the  centre  of  the  bladder.  Any  line  right  or  left  of  the  median  must  of  necessity 
lead  obliquely  to  the  centre,  and  be  a  longer  line,  because  it  commences  at  a  point 
on  the  external  surface  more  distant  from  the  neck  of  the  bladder  than  is  the  raphe 
of  the  perinaeum.  Accordingly  I  always  adopt  the  central  incision,  using  a  median 
grooved  staff,  and  a  long,  straight,  narrow-bladed  knife,  with  the  back  blunt  to  the 
point.  Having  placed  the  left  index  finger  in  the  rectum,  the  knife  may  be  intro- 
duced, edge  upwards,  about  three-quarters  of  an  inch  above  the  anus,  with  or  without 
a  small  preliminary  incision  of  the  skin  (I  prefer  the  former),  until  the  point  reaches 
the  staff  about  the  apex  of  the  prostate  gland,  where  it  divides  the  urethra  for  half 
an  inch  or  so,  and  is  then  drawn  out,  cutting  upwards  a  little  in  the  act,  but  so  as  to 
avoid  any  material  division  of  the  bulb.  The  left  index-finger  is  now  removed  from 
the  rectum,  and,  following  by  the  groove  of  the  staff,  slowly  passes  through  the  neck 
of  the  bladder  as  the  staff  is  withdrawn,  when  exploration  is  made,  as  described 
above.  A  moderate  division  of  the  bulb  when  made  in  the  middle  line  is  not  to  be 
feared  as  a  cause  of  haemorrhage,  while  an  incision  involving  the  side  of  the  bulb, 
and  nearer  to  the  entry  of  its  artery,  is  more  prone  to  bleed  freely.  Hence  some 
have  preferred  another  mode  of  incision  in  order  to  avoid  it — namely,  one  of  crescentic 
form,  with  the  convexity  upwards,  just  above  the  anus ;  the  dissection  to  be  carried 
transversely  to  the  apex  of  the  prostate,  and  opening  the  urethra  there,  as  before 
mentioned :  an  incision  somewhat  resembling  the  commencement  of  Dupuytren's 
bilateral  operation,  but  more  limited  in  extent. 

A  similar  exploration  may  be  made  in  women,  but  with  greater  ease.     All  that 
is  necessary  is  to  dilate  the  urethra  slowly  and  carefully  by  means  of  the  three-bladed 
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dilator,  until  the  index-finger  can  be  introduced ;  in  this  manner  no  permanent 
injury  results  to  the  passage. 

For  removing  growths  within  the  bladder  I  have  designed  and  employed  two 
forms  of  forceps  somewhat  like  those  used  for  extracting  the  stone.      In  each  the 
extremities  of  the  blades  meet,  when  the  handles   are  brought 
Fig.  31.  together,  not  with  sharp  edges  for  cutting,  but  on  wide  surfaces 

roughened  so  as  to  compress  and  disintegrate  the  tissues  involved  ; 
to  produce  such  a  division  of  the  structures  as  shall  hinder  the 
occurrence  of  bleeding  as  much  as  possible. 

The  larger  forceps  (fig.  31)  are  adapted  to  all  masses  springing 
from  the  posterior  and  lateral  aspects  of  the  bladder  ;  the  smaller 
curved  forceps  for  portions  adjacent  to  the  neck  of  the  bladder. 


The  Prostate. 

Malformations. — There  are  no  special  malformations  to  be 
noted  here,  except  such  as  are  involved  in  the  condition  called 
'extroversion  of  the  bladder,'  which  see  (p.  181). 

Injuries  (see  vol.  i.). 

Inflammation  of  the  prostate  |  acute, 
(prostatitis),  {chronic. 

Abscess  of  the  prostate. 
„  „       periprostatic. 

Hypertrophy  and  simple  tumours. 

Atrophy.  Tubercle. 

Malignant  disease.  Cysts. 


Acute  inflammation  of  the  prostate. — This  affection  is  generally  associated  with 
inflammation  either  of  the  urethra  or  of  the  bladder.  It  may  be  secondary  to  cystitis, 
but  more  frequently  owes  its  origin  to  gonorrhoea,  which  has  extended  to  the  prostate, 
and  to  the  bladder  also.  Sometimes  it  appears  as  a  purely  idiopathic  occurrence 
and  not  by  extension ;  but  this,  excepting  the  cases  produced  by  violence,  as  by  in- 
struments, &c,  is  probably  extremely  rare. 

Causes. — The  pre- existence  of  acute  inflammation  of  the  urethra,  especially 
gonorrhceal ;  aggravated  stricture  of  the  urethra ;  the  application  to  the  prostate  of 
strong  injections,  cauterisation,  the  passing  of  sounds,  and  mechanical  violence  of 
various  kinds ;  inflammation  of  the  bladder,  and  calculi.  Cold  and  damp  to  the 
perinseum  may  occasionally  give  rise  to  it.  Inordinate  sexual  excitement,  iirethritis 
already  existing,  is  also  a  cause. 

Symptoms. — A  sensation  of  weight  and  fulness  about  the  rectum  and  perinasum, 
with  uneasiness  at  the  neck  of  the  bladder ;  then  UDdue  frequency  of  micturition 
and  pain  at  the  close  of  the  act ;  the  latter  becomes  severe,  throbbing,  and  almost 
continuous  ;  a  sense  of  great  tension  is  experienced  about  the  anus  and  perineum ; 
pain  also  in  the  back  and  loins  is  complained  of.  The  action  of  the  bowels  produces 
distress ;  and  a  finger  introduced  into  the  rectum  finds  the  anterior  wall  prominent, 
hard,  and  hot,  and  the  prostate  larger  than  natural;  while  piles  may  be  found  present. 
If  a  catheter  is  passed,  excessive  pain  is  felt  when  the  instrument  reaches  the  prostatic 
urethra.  At  a  later  stage,  suppuration  may  take  place,  and  micturition  becomes 
difficult,  and  even  total  retention  may  be  produced  by  the  swollen  prostate.  General 
fever,  mostly  commencing  with  rigors,  accompanies  these  symptoms.  Pus  usually 
soon  appears  in  the  urine,  and  if  there  has  been  abscess,  a  large  quantity  suddenly 
escapes  by  the  urethra,  with  great  relief  to  the  patient. 

Treatment. — The  bowels  should  be  freely  opened  at  the  outset,  and  a  gentle  action 
upon  them  maintained  afterwards ;  then  a  little  antimony  and  full  doses  of  alkali 
should  be  taken,  such  as  the  bicarbonate  or  acetate  of  potash.     Local  bleeding  often 
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gives  more  relief  than  anything  else ;  from  ten  to  twenty  leeches  should  be  applied 
to  the  perinseum  and  around  the  anus.  Then  a  hot  hip-bath  should  be  taken, 
followed  by  a  large  poultice  on  the  perinseum,  and  the  patient  be  wrapped  up  warmly 
in  bed.  The  bath  may  be  frequently  repeated  with  advantage ;  and  if  retention  of 
urine  occurs,  and  does  not  yield  to  hot  fomentations  and  opium,  a  soft  coudee  catheter 
should  be  passed,  and  the  bladder  relieved.  The  instrument  is  to  be  withdrawn  at 
once,  and  used  again  if  necessary  (see  '  Retention  of  Urine '). 

In  a  few  days  the  severe  symptoms  generally  subside,  but  sometimes  relapses 
occur.  These  are  mostly  attributable  to  indulgence  by  the  patient  in  stimulants, 
exercise,  or  erotic  excitement.  When  convalescence  is  established,  the  prostate  may 
still  be  enlarged  and  hard,  and  the  stream  of  urine  is  not  propelled  with  its  natural 
force. 

Chronic  inflammation. — The  prostate  is  sometimes  enlarged,  bvit  not  invariably  ; 
when  occurring  as  a  sequel  to  the  acute  attack,  it  is  always  so.  The  symptoms  are  : 
Diminished  force  in  propelling  the  urine ;  some  gleety  discharge ;  urine  cloudy  and 
depositing  pus ;  after  passing  it,  a  drop  or  two  of  blood  may  follow.  There  are 
weight  and  dull  pain  in  the  perinseum  ;  pain  in  passing  water ;  and  sometimes,  but 
not  as  a  rule,  frequent  nocturnal  emissions.  The  bladder  is  irritable,  and  all  the 
symptoms  generally  aggravated  by  exercise  and  errors  in  diet. 

Treatment. — One  of  the  best  means  is  counter-irritation  of  the  perinseum  by 
acetum  lyttse,  kept  up  for  some  weeks.  Tonics  and  good  diet,  with  attention  to  the 
digestive  organs,  are  mostly  indicated ;  these  latter  being  in  fair  condition,  iron  is 
beneficial ;  to  be  combined,  when  necessary,  with  some  laxative.  "When  nocturnal 
emissions  are  frequent,  especially  if  they  occur  without  consciousness  on  the  part  of 
the  patient,  the  application  of  a  solution  of  nitrate  of  silver,  from  ten  to  thirty  grains 
to  the  ounce,  to  the  prostatic  part  of  the  urethra,  is  one  of  the  best  means  of  treat- 
ment. To  be  successful,  an  efficient  instrument  is  necessary,  as  well  as  care  to  inject 
the  fluid  at  the  right  spot :  three  or  four  applications  may  be  requisite.  Let  it  be 
remarked,  that  the  existence  of  chronic  prostatitis  is  not  to  be  inferred  because  the 
patient  is  siibject  to  frequent  seminal  emissions.  These  occur  from  other  causes, 
which  have  no  connection  with  disease  of  the  prostate,  and  need  not  be  considered 
here. 

When  enlargement  only  remains  after  acute  inflamation,  the  iodide  of  potassium 
may  be  given  for  a  time.  Then  a  course  of  tonics,  steel  and  quinine,  with  sea-bathing 
and  generous  diet,  often  completes  the  cure. 

Abscess  of  prostate. — Acute  inflammation  occasionally  results  in  suppuration  of 
the  organ.  This  may  be  suspected  when  the  acute  symptoms  do  not  soon  subside, 
when  pain  and  difficulty  in  micturition  and  defsecation  increase,  if  rigors  occur,  and 
the  patient  complains  of  tension  and  pulsation  hi  the  perinseum  or  neck  of  the  bladder. 
Fluctuation  may  be  felt  per  rectum ;  or  pressure  may  reveal  tenderness  in  the  perinseum. 
The  natural  course  of  abscess  in  the  prostate  is  evacuation  by  the  urethra ;  occasionally 
by  the  rectum,  a  route  perhaps  as  favourable  ;  and  the  opening  of  the  abscess  usually 
soon  closes ;  if  not,  the  cavity  may  remain  open,  become  a  receptacle  for  urine,  and 
give  rise  to  fresh  abscesses  in  the  vicinity. 

In  treating  such  a  case,  we  should  watch  for  signs  of  matter  in  the  perinseum  ; 
and  if  present,  make  an  incision  boldly  in  the  median  line,  to  evacuate  it.  If  success- 
ful, the  patient  will  be  greatly  benefited ;  but  if  no  pus  is  encountered,  no  harin 
results,  while  the  pain  and  tension  are  probably  diminished.  Occasionally  puncture 
of  the  abscess  has  been  made  in  the  rectum  when  fluctuation  has  been  distinctly  felt 
there. 

An  abscess  of  the  prostate  is  sometimes  followed  by  long-continued  suppura- 
tion. Chronic  abscess  may  occasionally  arise  spontaneously,  from  confirmed  or 
neglected  stricture  of  the  urethra.  When  this  has  occurred,  the  cavity  sometimes 
enlarges,  urine  makes  its  way  into  it,  fresh  irritation  is  maintained,  much  of  the 
prostate  is  destroyed ;  and  its  capsule  becomes  the  sac  of  a  pus-secreting  cavity  ;  some- 
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times  the  one  side  or  lobe  only  is  involved.  This  condition,  happily  rare,  is  always 
serious,  and  its  existence  is  often  not  suspected  during  life.  The  symptoms  of  chronic 
cystitis,  emaciation,  often  hectic,  are  present;  and  a  highly  tonic  and  soothing  regimen 
is  usually  indicated.  Injections  of  nitrate  of  silver,  of  half  or  one  grain  to  the  ounce, 
are  sometimes  useful ;  but  no  local  interference  is  desirable  which  gives  much  pain, 
or  even  temporarily  aggravates  the  symptoms. 

Abscesses  supposed  to  be  prostatic  are  not  unfrequently  external  to  the  prostate, 
and  not  within  the  envelope  of  the  organ ;  and  are,  in  fact,  periprostatic.  They 
arise  much  in  the  same  manner  as  prostatic  abscesses,  but  are  of  less  serious  import. 
The  treatment  requires  early  incision,  and  does  not  differ  from  that  just  described. 

The  organic  enlargement  of  the  prostate  of  advanced  age  (hypertrophy). — This 
common  affection  seldom  occurs  before  fifty-seven  or  fifty-eight  years  of  age ;  I  have 
never  known  a  true  example  of  it  before  the  age  of  fifty -four  years,  and  such  an  instance 
is  very  rare.  Inflammatory  enlargements  occur  at  any  age  after  puberty ;  but  hyper- 
trophy is  wholly  distinct  from  any  inflammatory  state.  It  has  been  said  to  be  the 
common  inheritance  of  old  age  :  on  the  contrary,  it  is  a  complaint  which  a  large 
majority  of  elderly  men  escape.  In  order  to  ascertain  the  frequency  of  its  occur- 
rence, I  dissected  out  with  great  care  the  prostate  in  forty -three  elderly  individuals ; 
and  found  that  appreciable  enlargement  existed  at  the  rate  of  thirty-two  per  cent.; 
notable  enlargement,  causing  symptoms  dining  life,  at  the  rate  of  twelve  per  cent. 
The  oldest  individuals  of  the  series  were  among  the  unaffected ;  including  one  at 
ninety,  one  at  eighty-five,  and  two  at  seventy-nine  years.  Subsequent  more  extended 
researches  by  Dr.  Messer  and  myself  confirmed  these  results. 

The  enlargement  consists  mainly  of  an  over-development  of  constituent  tissues  of 
the  normal  structure  of  the  organ  itself,  some  of  which  may  be  fully  or  only  im- 
perfectly developed.  The  two  lateral  lobes  of  the  prostate  may  in  this  manner  be 
increased  to  four  or  six  times  their  natural  weight  and  bulk ;  or  an  outgrowth  may 
take  place  from  the  central  part  of  the  organ,  in  a  backward  direction,  towards  the 
cavity  of  the  bladder,  as  a  rounded  or  pyriform  tumour,  constituting  what  is 
frequently,  but  not  very  correctly,  called  the  enlarged  '  third  lobe ' ;  generally, 
however,  every  part  of  the  organ  partakes  more  or  less  in  the  enlargement. 

Again,  it  is  very  common  to  find  independent  and  isolated  tumours  of  the  same 
material  embedded  within  the  prostatic  structure  proper.  On  making  a  section  with 
a  sharp  knife  of  a  prostate  so  affected,  these  small  rounded  bodies  are  easily  divided, 
and  the  portions  may  be  removed  by  the  finger-nail.  The  presence  of  these  small 
tumours  is  extremely  common  in  the  enlarged  prostate,  as  well  as  in  the  healthy  organ 
in  advanced  life,  and  they  seem  to  bear  a  relation  to  the  containing  organ  somewhat 
similar  to  that  which  the  uterine  fibrous  tumours  bear  to  the  uterus.  In  both  cases 
they  are  composed  mainly  of  unstriped  muscular  tissue,  and  exhibit  other  points  of 
analogy  in  their  nature  and  history. 

The  most  important  result  of  enlargement  is  obstruction  to  the  flow  of  urine. 
Its  first  effect  on  the  prostatic  urethra  is  often  increase  of  its  antero-posterior 
diameter  with  diminution  of  its  lateral  diameter,  the  canal  becoming  a  narrow 
passage,  instead  of  one  which,  when  distended,  is  of  about  equal  diameter  in  every 
direction.  The  length  of  the  prostatic  urethra  is  also  increased,  and  often  tortuous  : 
thus  I  have  seen  a  urethra  measuring  four  inches  from  the  orifice  of  the  bladder  to 
the  membranous  portion,  instead  of  one  inch  and  a  half,  which  is  the  normal  length. 
So  also,  where  there  is  enlargement  of  the  median  portion,  the  urethra  suddenly  rises, 
so  that  a  complete  step  has  to  be  surmounted  at  the  neck  of  the  bladder  before  an 
instrument  will  enter  the  cavity.  When  there  is  also  much  enlargement  of  either 
lateral  lobe,  the  direction  of  the  canal  is  changed.  Thus,  if  the  right  lobe  pre- 
dominates, there  will  be  a  curve  to  the  left,  and  vice  versd. 

The  form  of  the  internal  meatus,  or  vesico-urethral  orifice,  may  also  be  changed, 
or  it  may  be  overlapped  by  an  outgrowth  from  the  median  portion  of  the  form  of  a 
valve,  which  sometimes  appears  to  be  forced  against  the  neck  of  the  bladder  by  the 
effect  of  micturition,  and  the  obstruction  rendered  still  more  complete. 
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The  size  and  weight  attained  by  hypertrophied  prostates  are  remarkable.  A 
prostate  measuring  two  inches  in  a  transverse  direction,  and  one  inch  in  thickness 
from  before  backwards,  or  which  weighs  an  ounce,  must  be  considered  hypertrophied, 


Fig.  32. — An  example  of  greatly  enlarged 
Prostate,  the  increase  in  size  being 
mainly  due  to  the  fibrous  tumours  de- 
scribed ;  opposite  a,  b,  and  c. 


Fig.  33. — -Hypertrophy  of  the  Prostate  affect- 
ing equally  the  lateral  lobes  and  median 
portion  :  a  typical  example  of  the  usual 
condition  in  a  moderately  advanced  case. 


but  a  transverse  measurement  of  three  inches  is  not  uncommon.  I  have  seen  one 
exceeding  four  inches  and  a  quarter ;  but  such  a  degree  of  enlargement  is  extremely 
rare.  The  weight  has  been  known  to  reach  twelve  ounces.  In  malignant  disease 
even  these  limits  are  exceeded. 

The  consistence  of  the  organ  varies,  being  sometimes  harder,  at  others  softer  than 
in  the  natural  condition  :  in  the  former  case  there  may  be  fibrous  tumours  embedded 
in  its  substance. 

Symptoms. — In  the  earliest  stage  there  is  nothing  to  attract  attention,  a  consider- 
able period  usually  elapsing  between  the  actual  commencement  of  enlargement  and 
the  occurrence  of  any  marked  symptom.  One  of  the  earliest  signs  is  diminution  in 
the  force  with  which  urine  is  ejected ,  the  stream  is  not  necessarily  much  smaller 
than  in  health,  but  cannot  be  projected  so  far  by  any  effort.  Micturition  becomes 
more  frequent  than  natural,  and  the  relief  afforded  by  it  is  less  complete.  On  rising 
in  the  morning,  the  bladder  having  been  distended  during  sleep,  the  difficulty  is  often 
greater;  and  in  course  of  time  sleep  is  disturbed  by  frequent  calls  to  pass 
water.  A  sense  of  weight  and  uneasiness  about  the  perinaaum  and  rectum  is  felt, 
which  the  patient  soon  refers  to  the  neck  of  the  bladder.  As  the  expulsive  efforts 
become  more  frequent,  the  contents  of  the  bowel  are  evacuated  from  inability  to 
prevent  the  act  of  defecation  accompanying  that  of  micturition  ;  and  prolapsus,  or 
haemorrhoids,  are  apt  to  result.  Much  stress  has  been  laid  on  the  appearance  of 
flattened  stools  as  an  indication  of  enlarged  prostate,  but  without  sufficient  grounds. 
As  the  complaint  advances  symptoms  of  chronic  cystitis  appear,  pains  sometimes  in 
the  penis  and  testicles,  and  occasionally  muco-purulent  discharge  from  the  urethra. 
As  relief  to  the  bladder  becomes  less  complete,  it  is  never  emptied,  a  certain  portion 
of  its  contents  only  being  expelled  at  each  act  of  micturition.  These  difficulties,  if 
unrelieved,  inevitably  increase ;  the  capacity  of  the  bladder  yielding  to  the  constantly 
augmenting  pressure  upon  it.  Hence  in  time  the  organ  remains  habitually  filled, 
and  the  surplus  only  flows  off  at  each  act  of  micturition.  At  night,  when  voluntary 
control  is  suspended  by  sleep,  urine  drains  away,  to  the  great  discomfort  of  the 
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patient.  This  condition  is  generally  described  as  '  incontinence ' —  a  bad  term, 
since  the  true  condition  is  one  in  which  the  bladder  retains  too  much.  A 
sign  which  should  be  looked  for  in  such  cases  is  dulness  on  percussion  above  the 
pubes,  which  is  sometimes  found  as  high  as  the  umbilicus,  although  more  frequently 
to  the  extent  of  only  three  or  four  fingers'  breadth  above  the  pubes ;  and  there  may 
be  a  good  deal  of  urine  retained  with  very  little  dulness  to  be  noted. 

As  the  complaint  advances,  the  patient's  health  deteriorates,  while  slight 
irregularities,  or  exposure,  may  increase  the  severity  of  the  symptoms,  and  an  attack 
of  complete  retention  may  readily  be  induced. 

The  characters  presented  by  the  urine  are  such  as  depend  on  decomposition  of 
some  of  its  constituents  from  abnormal  retention,  mixed  with  the  products  of  chronic 
inflammation  of  the  bladder.  More  or  less  of  mucous  deposit  slowly  falls  to  the 
lower  part  of  the  vessel,  sometimes  in  great  quantity,  and  appears  as  the  glairy, 
tenacious,  slimy,  adhesive  matter  so  well  known  to  be  associated  with  chronic  in- 
flammation of  the  bladder. 

The  chemical  reaction  of  the  secretion  is  at  first  neutral,  then  alkaline  in  various 
degrees  of  intensity.  The  odour  is  pungent,  ammoniacal,  often  foetid,  sometimes 
extremely  so ;  the  quantity  passed  is  sometimes  below,  but  more  generally  much 
above,  the  natural  or  healthy  standard. 

As  a  result  of  these  changes  the  formation  of  calculus  sometimes  takes  place.  Its 
presence  will  be  suspected  if  there  is  much  pain  about  the  neck  of  the  bladder  at  or 
following  the  act  of  micturition ;  if  the  pain  at  the  end  of  the  penis  is  unusually  severe, 
and  if  the  blood  and  pus  are  observed  particularly  after  exercise,  and  especially  if 
fragments  of  calculous  matter  have  from  time  to  time  been  passed.  But  the  existence 
of  calculus  is  sometimes  masked  by  prostatic  disease,  because  the  foreign  body  lies 
back  deeply  behind  the  enlarged  organ. 

It  not  unfrequently  happens  that  symptoms  of  enlargement  exist  long  before  the 
real  cause  is  suspected  :  the  frequency  of  micturition  suggesting  that  there  is  undue 
freedom  rather  than  obstruction  to  the  act.  The  march  of  events,  however,  ought 
soon  to  throw  suspicion  on  the  state  of  the  bladder ;  and  if  a  catheter  is  passed,  it 
often  happens,  to  the  astonishment  of  the  patient,  that  several  ounces  of  mine,  or  a 
larger  quantity,  may  be  drawn  off,  notwithstanding  that  the  act  of  micturition  has 
been  just  performed. 

The  last  stage  of  unrelieved  disease  is  indicated  more  by  the  signs  of  a  gradual 
decline  of  the  powers  of  life  than  by  those  of  advancing  obstruction  ;  although  some- 
times the  final  symptoms  are  those  of  rapid  depression,  after  sloughing  or  ulceration 
of  the  bladder,  and  repeated  haemorrhage,  or  from  great  discharge  of  pus  from  its 
cavity ;  rarely  there  is  ursemic  poisoning  from  failure  of  the  eliminating  function 
of  the  kidney. 

Diagnosis. — The  test  which  is  chiefly  depended  on  by  the  surgeon  is  digital  ex- 
amination by  the  rectum.  For  this  purpose,  the  patient  should  lie  on  his  back  upon 
a  couch,  the  surgeon  introducing  the  forefinger  of  either  hand  into  the  rectum,  while 
the  other  hand  is  free  to  use  a  catheter,  if  required,  since  by  concerted  movements  of 
that  instrument  in  the  urethra,  and  of  the  finger  in  the  rectum,  more  accurate  infor- 
mation may  sometimes  be  obtained  than  by  either  exploration  conducted  separately. 
The  patient's  knees  being  drawn  up  and  separated  a  little  from  each  other,  the  finger 
should  be  made  to  glide  slowly  through  the  sphincter,  and  when  introduced  as  far  as 
possible,  so  that  two  phalanges  are  free  to  move  in  the  bowel,  the  limits  of  the  prostate 
may  be  defined. 

If  familial-  with  the  normal  conditions  of  the  organ,  he  can  thus  observe  its  size 
and  form ;  whether  the  enlargement  affects  one  or  both  lobes,  and  to  what  extent. 
It  is  so  prominent  sometimes  that  the  finger  encounters  the  swelling  at  once,  and  has 
to  be  depressed  considerably  before  it  can  be  carried  farther.  Instead  of  finding  the 
yielding  coats  of  the  bladder  in  the  middle  line  when  the  finger  is  carried  up  to  its 
fullest  extent,  an  increasing  firmness  may  be  encountered,  due  to  an  enlargement  or 
outgrowth  from  the  median  portion.  The  form  of  the  enlargement  may  not  be 
uniform  but  irregular  in  outline.     Then  he   observes  whether  the   tumour  is  soft, 
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hard,  or  unequally  so  in  places ;  whether  there  is  fluid  in  it,  and  whether  he  can 
appreciate  fluctuation  distinctly  beyond  it — an  important  consideration  in  a  case  of 
retention  which  may  require  the  trocar.  If  inflammation  is  present,  the  pain  will  be 
extreme,  and  the  mere  introduction  of  the  finger  will  be  very  distressing  to  the 
patient ;  in  this  case,  heat  and  tension  will  be  remarked  also. 

Next,  the  urethra  is  to  be  explored  with  an  ordinary  full-sized  catheter ;  and  if 
by  rectal  examination  no  variation  has  been  found  in  regard  of  size,  and  the  urine 
flows  when  the  catheter  has  traversed  the  ordinary  distance,  say  from  six  to  seven 
inches,  we  may  be  satisfied  that  no  great  prostatic  enlargement  exists.  But  if  a 
silver  catheter  has  passed  easily,  say  for  eight  or  nine  inches,  and  still  no  urine 
flows ;  and  if,  in  this  course,  the  handle  has  become  unusually  depressed,  there  will 
be  little  doubt  of  the  existence  of  prostatic  enlargement.  The  ordinary  catheter 
being  inadequate  to  reach  the  bladder,  a  prostatic  catheter,  which  measures  from  two 
to  four  inches  longer,  and  has  a  larger  curve  than  the  ordinary  catheter,  may  be 
employed.  In  some  few  cases,  while  the  beak  passes  through  the  prostatic  part  of 
the  urethra,  the  handle  will  be  distinctly  deflected  to  the  right  or  left,  from  which 
fact  enlargement  may  be  suspected  to  exist  on  the  side  towards  which  the  handle  turns. 

For  more  precise  diagnosis,  we  must  employ  an  exploring  sound  with  a  short 

curved  beak  at  its  extremity  (see  fig.  34).     After  the  bladder  has  been  examined,  the 

instrument  should  be  gently  withdrawn  until  the  beak  lies  just  within  the  urethro- 

vesical  orifice,  when,  by  rotating  the  instrument  on  its  axis,  the  condition,  if  natural, 

of  that  part  can  be  ascertained ;  or,  on  the  other  hand,  the  presence  of  tumour  or  of 

stone,  the  depth  of  the  fossa  behind  the  prostate,  and  other  points,  can  be  determined. 

A  light,  delicate,  and  practised  hand  is  necessary  for  this  purpose. 

I  shall   here   acid  a  few 

Fig.  34. — The  exploring  Sound, 
with  short  beak,  for  defining 
tumour,  or  discovering  calcu- 
lus :  here  represented  in  a 
bladder  with  enlarged  pros- 
tate. 


remarks  on  the  diagnosis  of 
prostatic  enlargement  from 
stricture  of  the  urethra,  ve- 
sical calculus,  tumour  of  the 
bladder,  simple  atony  or  in- 
ertia of  the  coats  of  the  blad- 
der, and  paralysis. 

In  stricture  of  the  urethra, 
the  stream  of  urine  is  inva- 
riably small,  in  a  confirmed 
case  extremely   so;    in   the 

prostatic  affection,  the  stream,  though  diminished  in  force,  is  less  so  in  volume 
than  in  the  previous  case.  The  use  of  a  full-sized  sound,  however,  marks  the 
distinction  clearly.  In  stricture,  obstruction  is  encountered  almost  invariably  before 
six  inches  of  the  instrument  have  disappeared,  always  before  it  arrives  at  the  pros- 
tatic urethra.  In  enlarged  prostate,  obstruction  is  not  encountered  until  seven, 
eight,  or  nine  inches  have  passed,  and  not  necessarily  then,  for,  provided  that  the 
instrument  be  sufficiently  long,  it  may  pass  into  the  bladder  •  but  the  handle  has  to 
be  depressed  between  the  patient's  legs  in  a  manner  not  required  in  the  normal  state. 
Lastly,  stricture  almost  invariably  makes  its  appearance  before  middle  life,  prostatic 
hypertrophy  not  until  that  period  is  passed. 

In  regard  of  calculus,  while  many  of  the  symptoms  are  common  to  both  com- 
plaints, the  occurrence  of  severe  pain  at  the  close  of  micturition  in  the  end  of  the 
penis,  the  aggravation  of  symptoms  after  exercise,  especially  of  pain  and  bleeding, 
strongly  indicate  the  presence  of  stone  in  the  bladder.  But  calculus  may  exist  in  the 
absence  of  some  of  these  symptoms,  when  it  is  situated  behind  the  enlarged  prostate, 
and  does  not  approach  the  sensitive  region  of  the  internal  meatus.  Then  the 
frequency  of  making  water  is  greater  at  night  in  the  prostatic  affection,  but  greater 
during  the  day  when  the  cause  is  calculus.  A  persistent  discharge  of  muco-pus 
streaked  with  blood  should  arouse  suspicion.  The  use  of  the  sound,  however,  can 
alone  clear  up  the  case  satisfactorily. 

The  existence  of  non-prostatic  tumour  of  the    bladder  is  less  easily  affirmed. 
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Compared  with  prostatic  enlargement,  there  is  more  pain  in  the  introduction  of 
instruments,  the  urine  is  frequently  mingled  with  sanious  discharge  and  flocculi ; 
examination  of  which  under  the  microscope  may  reveal  the  peculiar  structure  of 
villous  growth ;  or  may  demonstrate  that  these  fiocculent  matters  consist  of  organised 
structures  possessing  significant  characters.  If  an  irregular  and  hardened  mass  is 
felt  in  the  rectum,  malignant  tumour  is  almost  certainly  present. 

Simple  uncomplicated  chronic  cystitis,  with  catarrh,  is  by  no  means  common : 
this  condition  being  almost  invariably  due  to  the  presence  of  a  foreign  body,  to  some 
form  of  obstruction,  or  to  paralysis,  or  atony,  depriving  the  patient  of  the  power  of 
expelling  the  contents  of  his  bladder.  We  may  assume  that  in  most  obscure  cases 
there  is  a  material  cause,  frequently  calculus,  the  presence  of  which  needs  a  searching 
examination  to  verify. 

Acts  of  voluntary  over-retention  of  urine  are  sometimes  followed  by  atony  of  the 
muscular  walls  of  the  bladder,  and  a  state  of  chronic  retention  follows  from  their 
consequent  inability  to  expel  the  vesical  contents.  The  resulting  condition  resembles 
the  retention  produced  by  enlarged  prostate,  and  requires  frequent  relief  by  the 
catheter  in  the  same  way,  at  least  for  a  time.  Here  the  absence  of  physical  signs, 
the  existence  of  a  cause  recognised  by  the  patient,  and  the  diminished  power  of  dis- 
charging urine  after  a  catheter  has  been  placed  in  the  bladder,  especially  when  he  is 
recumbent,  are  sufficient  to  distinguish  this  affection.  In  enlarged  prostate,  the 
urine  often  flows  with  force  when  the  influence  of  obstruction  is  removed  by  the 
introduction  of  a  catheter,  and  the  current  can  be  accelerated  by  the  will  of  the 
patient,  unless  there  be  atony  also,  as  there  may  be  from  undue  distension.  But 
when  the  cause  of  retained  urine  is  not  obstruction,  but  atony  of  the  bladder,  the 
urine  barely  flows  from  the  catheter,  and  is  not  propelled  by  any  efforts  of  the 
patient. 

Lastly,  there  is  paralysis  of  the  bladder;  a  condition  in  which  its  nervous  supply 
is  either  impaired  or  destroyed  :  and  almost  always  associated  with  paralysis  of  the 
lower  extremities,  resulting  either  from  disease  or  injury  of  the  brain  or  spinal  cord. 
There  can  be,  therefore,  little  doubt  respecting  its  presence;  and  the  indication  which 
catheterism  presents  is  characteristic.  An  instrument  being  introcbiced,  the  urine  is 
propelled  by  the  weight  of  the  parts  around,  the  will  of  the  patient  exerting  no  influence 
upon  its  flow  unless  the  abdominal  muscles  are  in  a  normal  condition,  as  in  cases  of 
injury  (rare)  occurring  to  the  spinal  cord  between  the  sources  of  nervous  supply  to 
those  muscles  and  to  the  bladder,  in  which  case  a  slight  influence  is  perceptible. 
Otherwise  no  impulse  is  noticeable,  except  through  the  agency  of  such  acts  as  deep 
inspiration,  coughing,  sneezing,  and  the  like,  by  which  a  momentary  pressure  is  com- 
municated to  the  paralysed  bladder,  and  the  stream  temporarily  accelerated. 

Treatment  may  be  regarded  under  three  heads  : — 

1.  Treatment  to  obviate  the  results  of  obstruction  caused  by  hypertrophied 
prostate. 

The  fact  being  known  that  urine  is  habitually  retained  in  the  bladder,  however 
forcibly  efforts  to  evacuate  it  have  been  made,  the  first  thing  is  to  draw  off  the  urine 
at  least  once  a  day.  It  may  be  desirable  to  do  so  two,  three,  or  more  times,  daily, 
the  necessity  depending  on  the  amount  of  residual  urine.  And  if  the  power  of 
urinating  is  quite  lost,  the  catheter  must  be  used  as  often  as  a  decided  want  to 
micturate  is  felt.  Certain  modifying  circumstances  must  be  taken  into  account ; 
such  as  the  facilities  which  exist  for  passing  instruments,  and  the  condition  of  the 
urethra.  If  the  patient  is  able  to  pass  a  catheter  easily  for  himself — and  it  is  very 
rare  that  he  cannot  do  so  by  tuition  and  practice — he  complies  with  the  demands  of 
his  case.  He  will  soon  discover  that,  having  his  own  sensations  to  guide  him,  he  can 
easily  manage  an  instrument  in  his  own  urethra.  But  if  this  be  extremely  irrit- 
able, and  is  aggravated  by  frequent  use  of  the  catheter,  it  is  necessary  to  consider 
the  relative  necessities  of  the  urethra  and  the  bladder,  and  some  compromise  must  be 
made  between  them.  In  many  cases,  the  removal  of  the  urine  night  and  morning 
suffices  to  maintain  the  bladder  in  a  healthy  condition,  and  it  is  undesirable  to  use  a 
catheter  more  frequently  than  is  necessary  to  ensure  this.     For  the  use  of  the  patient 


TREATMENT   IN   ENLARGED   PROSTATE. 


203 


Fig.  85. 


himself,  and  generally  for  the  surgeon,  flexible  instruments  are,  in  the  great  majority 
of  cases,  the  better  and  safer  kind.  When  silver  instruments  are  necessary,  the 
curves  require  to  be  larger  than  those  ordinarily  employed  :  three  forms  are  shown 
in  the  annexed  woodcut.  The  fourth  catheter  is  an  English  gum,  mounted  on  a  well- 
curved  stylet  to  ensure  when  unmounted  a  proper  form. 

When  the  necessity  for  a  catheter  is  very  frequent,  some  have  advocated  the  plan 
of  permitting  a  catheter  to  remain  in  the  bladder  for  days  together ;  but  this  is  not 
desirable,  since  irritation  and  even  ulceration  may  be  soon  produced  by  the  instru- 
ment. Where  great  frequency  in  making  water  exists,  and  ease  and  sleep  are 
promoted  by  the  plan,  it  may  be  adopted  for  twelve  hours  or  so  at  a  time ;  as  during 
the  night.  But  in  circumstances  of  retention,  which  has  been  relieved  with  difficulty 
by  the  catheter,  we  may  permit  it  to  remain  for  a  considerable  period.  The  vulcanised 
india-rubber  catheter  is  the 
easiest  for  the  patient,  and  the  -, 
least  liable  to  be  encrusted  with  WL 
phosphates  when  tied  in.  It 
may  sometimes  be  introduced 
without  a  stylet,  but  owing  to 
its  extreme  flexibility  often  re- 
quires to  be  mounted  on  one, 
which  is  then  withdrawn  and 
the  tube  left  in  place.  Usually 
it  is  easy  to  retain  it  there  by 
passing  a  piece  of  soft  string  or 
bobbin  round  the  penis  behind 
the  glans,  attached  to  the  neck 
of  the  catheter.  If  there  is  a 
tendency  to  slip  out,  it  is  usually 
quite  overcome  by  applying  a 
piece  of  soft  adhesive  plaster 
round  the  whole  of  the  penis, 
and  so  covering  the  retaining 
string. 

The  consequences  of  enlarged 
prostate  thus  described  at  some 
length,  viz.  increasing  retention 
of  urine  and  habitual  distension 
of  the  bladder,  from  the  com- 
pletely emptying  it  daily,  con- 
stitute a  state  of  very  serious 
danger  for  most  persons  so  af- 
fected. It  is  impossible  to  overrate  the  benefits  arising  to  these  patients  from  the 
habitual  use  of  the  catheter ;  and  the  responsibility  which  is  incurred  by  overlooking 
it  should  be  ever  present  to  the  surgeon's  mind  in  dealing  with  any  signs  of  irritability 
of  bladder,  or  incompetence  to  retain  perfectly  the  urine  by  patients  in  advanced  years. 

For  the  treatment  of  chronic  cystitis,  catarrh,  &c,  often  arising  from  hyper- 
trophied  prostate,  see  sections  thus  headed,  pp.  183-4. 

2.  The  general  treatment  of  enlarged  prostate. 

It  is  important  to  maintain  all  the  functions  of  the  body  in  healthy  action,  since 
slight  derangements  in  other  parts  of  the  system  augment  the  urinary  symptoms. 
A  simple  catarrh,  a  fit  of  indigestion,  or  unrelieved  constipation,  are  apt  to  produce 
increased  obstruction  or  greater  irritability  of  the  bladder.  All  therefore  that 
deranges  the  stomach  and  bowels,  and  taxes  unduly  the  digestive  powers,  must  be 
avoided.  The  clothing  and  the  habits  should  encourage  a  due  action  of  the  skin  : 
damp  must  be  avoided  :  the  lower  limbs  should  be  kept  habitually  dry  and  warm  ;  as 
freedom  of  circulation  here  is  a  safeguard  against  congestion  in  the  oigan.  Lastly,  the 
patient  must  be  encouraged  to  exert  his  physical  powers,  as  far  as  they  exist,  in  daily 
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exercise  in  the  open  air,  of  which  walking  is  the  best  form.  Riding  is  generally  out 
of  the  question ;  or  long  drives  over  rough  roads ;  or,  indeed,  any  prolonged  travel  is 
liable  to  arouse  local  symptoms. 

3.  Special  treatment  of  the  hypertrophy  itself. 

Although  many  agents  have  been  employed,  all  medical  treatment  has  been 
hitherto  destitute  of  any  power  to  reduce  the  size  of  the  enlarged  organ.  Hemlock, 
mercury,  hydrochlorate  of  ammonia  and  iodine  have  all  been  largely  tried,  and  a 
certain  utility  has  been  claimed  for  them ;  but  it  must  be  confessed  that  there  is  no 
ground  to  consider  them  efficacious  against  senile  hypertrophy. 

The  influence  of  compression  in  retarding  the  progress  of  morbid  enlargements 
has  been  long  recognised ;  attempts  have  therefore  been  made  to  extend  its  influence 
to  the  prostate.  Physick,  the  American  surgeon,  first,  afterwards  Leroy  d'Etiolles, 
Mercier,  and  others,  have  invented  various  appliances  for  effecting  this  purpose. 
Dilatation  by  water  in  expanding  india-rubber  tubes  was  formerly  tried  by  myself. 
I  cannot  say,  however,  that  any  benefit  is  to  be  anticipated  by  any  of  these  means. 

Division  of  the  obstructing  portion  at  the  neck  of  the  bladder  has  been  per- 
formed. Other  operations  have  been  also  attempted  for  effecting  a  similar  purpose, 
such  as  the  excision  or  the  crushing  of  a  protruding  portion  ;  and  even  the  ligaturing 
of  a  polypoid  outgrowth.  Respecting  the  division  of  an  obstruction,  bar-like  in  its 
form,  elevated  from  the  posterior  border  of  the  neck  of  the  bladder,  it  is  no  doubt 
a  proceeding  to  be  accomplished  without  much  difficulty,  with  the  exercise  of 
ordinary  care.  In  most  cases,  although  not  invariably,  the  bar  is  a  prostatic 
development,  and  when  well  marked  may  perhaps,  in  some  cases,  be  incised  with 
advantage,  and  without  danger  to  the  patient.  Such  was  the  opinion  of  the  late 
Mr.  Guthrie.  Mercier  of  Paris  advocated  the  same  proceeding  some  forty  years 
ago ;  but  notwithstanding  his  reported  successes,  no  confidence  in  the  treatment  was 
ever  manifested  in  Paris,  and  no  surgeon  of  repute  ever  performs  the  operation  now. 
Prof.  Bottini  of  Pavia  asserts  that  he  has  achieved  similar  success  by  dividing  the 
obstruction  with  a  heated  galvanic  wire,  and  so  avoids  the  hsemorrhage  liable  to 
occur  after  any  adequate  incision  by  the  knife.  I  cannot  say,  however,  that  I  have 
yet  seen  a  case  in  which  it  has  appeared  at  all  advisable  to  practise  any  of  these 
operations.  So  much  can  be  done  by  maintaining  the  bladder  in  a  healthy  con- 
dition by  means  of  the  catheter,  that  the  case  must  be  rare  indeed  in  which  such  an 
operative  procedure  is  indicated. 

In  estimating  these  proposals,  most  English  surgeons  will  be  content  with  await- 
ing further  experiences  in  the  hands  of  those  who  have  hitherto  seen  fit  to  adopt 
them.  We  can  cherish  little  hope  that  any  benefit  will  be  conferred  on  the  patient 
by  such  methods,  even  granting  the  possibility  of  carrying  them  into  execution. 

Atrophy  of  the  prostate. — The  prostate  is  sometimes  atrophied  in  old  age,  and 
occasionally  it  is  so  under  certain  circumstances  in  early  adult  life.  It  is  but  slightly 
developed  in  some  malformations,  and  in  constitutions  in  which  the  male  sexual 
character  is  not  strongly  marked.  The  normal  weight  being  about  four  and  a  half 
drachms,  it  is  occasionally  found  as  low  as  two  and  a  quarter,  and  not  infrequently  at 
three  drachms,  at  ages  between  sixty  and  eighty  years.  There  are  no  special 
symptoms  of  atrophied  prostate,  nor  is  any  special  treatment  indicated  for  patients 
who  are  the  subjects  of  it. 

Malignant  disease  of  the  'prostate  is  a  rare  affection ;  although  a  few  cases  are 
perhaps  overlooked  among  the  large  number  assigned  to  senile  hypertrophy ;  while 
it  is  impossible,  with  ordinary  care,  to  confound  it  with  the  last-named  affection. 

It  is  almost  invariably  encephaloid ;  but  very  rarely  indeed,  in  two  cases  only 
within  my  knowledge,  true  scirrhus  is  met  with  in  the  prostate. 

Malignant  disease  has  at  present  been  observed  only  in  childhood  and  at  advancing 
age  :  there  are  no  cases  on  record  between  the  ages  of  eight  and  forty-one.  The 
duration  of  the  disease,  from  the  first  symptoms  to  the  fatal  result,  varies  from  one 
and  a  half  to  five  years  in  adults,  and  from  three  to  nine  months  in  children. 

The  symptoms  are  those  common    to  prostatic   obstruction  of  any  form,   but 
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occurring  with  greater  rapidity  than  in  senile  hypertrophy.  Besides  them,  there  are 
others,  such  as  more  severe  pain,  often  very  intense ;  occasional,  often  frequent, 
haemorrhages;  and  more  or  less  constitutional  cachexia.  The  pain  is  felt  in  the 
rectum,  in  the  sacral  region,  and  shooting  clown  the  thighs. 

Haemorrhage  is  common  throughout  the  disease,  sometimes  to  an  alarming  extent. 
The  blood  is  usually  voided  almost  unmixed,  frequently  after  an  attempt  to  urinate 
which  has  been  attended  with  greater  exertion  than  usual.  Less  commonly  is  the 
haemorrhage  continuous  for  some  time,  as  happens  in  villous  tumour,  for  example. 

The  enlargement  formed  by  the  prostate  itself,  when  examined  by  the  rectum,  is 
hard  at  first,  mostly  becoming  irregular  in  outline  or  consistence.  Softening  may  in 
the  later  stages  be  felt,  but  the  patient's  powers  clo  not  always  sustain  him  to  so  late  a 
period  as  that  in  which  the  growth  either  softens  or  fungates.  Frequently  other 
organs  are  affected,  but  by  no  means  invariably.  But  there  are  always  diseased 
lymphatic  glands  adjacent,  and  sometimes  the  infection  reaches  more  distant  groups. 
The  existence  of  such  swellings  in  the  course  of  the  iliac  vessels,  or  in  the  inguinal 
region,  may  frequently  be  verified  by  examination,  and  is  a  valuable  sign  in  relation 
to  diagnosis. 

The  urine  should  be  examined  for  the  presence  of  cells  which  may  be  regarded 
as  malignant  from  inspection  of  their  forms  and  constitution.  A  good  deal  of 
debris  is  seen  in  advanced  cases,  and  these  will  sometimes  exhibit  all  the  characters 
of  a  malignant  growth  elsewhere.  It  is  not  to  be  forgotten,  however,  that  the 
urinary  passages  yield  epithelium  cells  of  all  forms  and  sizes  abundantly,  and  these, 
I  suspect,  are  mistaken  sometimes  for  the  so-called  '  cancer-cell.' 

Regarding  the  general  treatment  of  malignant  disease  of  the  prostate,  nothing 
more  can  be  suggested  than  applies  to  the  complaint  when  occurring  in  any  other 
part  of  the  body.  The  treatment  is  palliative,  and  must  be  regulated  according  to 
the  necessities  which  arise  in  the  progress  of  the  case.  Thus,  accumulation  of 
urine  must  be  provided  against  at  the  smallest  possible  risk  of  injuring  the  part. 
If  catheterism  can  be  dispensed  with  altogether,  so  much  the  better.  In  no  cir- 
cumstances is  it  of  more  importance  to  be  extremely  gentle  in  the  manipulation  of 
instruments.  The  pain  must  be  relieved  by  opium,  and  its  derivatives  administered 
both  by  mouth  and  rectum,  better  still  generally  by  subcutaneous  injection. 
Haemorrhage  must  be  treated  on  principles  already  illustrated  (p.  177).  The 
powers  of  life  are  to  be  supported  by  every  means  in  our  power. 

Tubercle. — The  prostate  is  very  rarely  the  seat  of  tubercular  deposit,  and  when 
it  is  so,  appears  generally  to  be  increased  in  size,  until  the  later  stages  of  the  com- 
plaint are  reached,  when,  after  suppuration  and  discharge,  its  volume  may  become 
smaller  than  natural. 

At  no  period  is  the  prostate  affected  alone,  some  other  part  of  the  genito-urinary 
tract  being  the  primary  seat  of  the  affection.  In  most  cases  the  deposit  takes  place 
first  in  the  kidney ;  the  organ  next  commonly  affected  is  the  testicle.  In  fourteen 
cases  collected  by  myself,  tuberculosis  of  the  kidney  occurred  in  eleven,  and  of  the 
testicle  in  six ;  in  seven  of  these  cases  the  lungs  are  stated  to  have  been  diseased, 
they  were  probably  so  in  nearly  all.  It  is  difficult  to  name  any  special  symptoms  of 
this  affection.  Undue  frequency  and  pain  in  making  water,  occasionally  blood  in  the 
urine,  and  some  symptoms  of  cystitis,  are  commonly  experienced.  The  presence  of 
pus  in  the  urine,  of  occasional  haematuria,  of  pains  in  the  loins,  perinaeum,  and  penis, 
give  rise  to  suspicions  of  calculus,  to  be  resolved  sometimes  only  by  a  careful  search  ; 
no  foreign  body  being  found,  the  nutrition  of  the  patient,  his  history,  and  the  con- 
dition of  the  lungs  and  other  viscera,  may  in  time  lead  to  a  correct  diagnosis. 

Nothing  need  be  said  of  the  constitutional  treatment  of  tubercular  disease,  and 
little  in  relation  to  the  local  manifestation  in  the  prostate.  Mechanical  interference 
is  to  be  avoided,  and  every  kind  of  irritating  application.  If  suppuration  takes  the 
form  of  external  abscess,  it  must  be  treated  as  other  perinaeal  oHschio-rectal  abscesses. 
But  more  commonly  the  discharge  of  purulent  and  tubercular  matter  takes  place  into 
the  urethra.     The  improvement  of  the  health,  by  diet,  regimen,  exercise,  climate,  <fec, 
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constitutes  almost  the  whole  of  the  treatment  to  be  employed  in  the  affection,  when 
involving  the  urinary  or  genital  organs.  The  diagnosis  once  established,  it  is  impor- 
tant that  the  patient  should  be  free  from  instrumental  interference,  unless  necessary, 
since  it  aggravates  the  disease,  without  conferring  upon  him  any  benefit  whatever. 

Cysts  of  the  prostate. — It  is  not  at  all  uncommon,  in  making  sections  of  an 
enlarged  prostate,  to  find  cavities,  of  an  irregular  form,  in  its  substance,  not  met 
with  in  the  normal  organ.  These  cavities  have  all  the  appearance  of  being  dilated 
follicles  of  the  glandular  structure.  Ducts  are  easily  traced  into  them ;  and 
frequently  numerous  little  dark  concretions  lie  free  within.  I  have  seen  from  thirty 
to  fifty  of  these  minute  bodies  occupying  a  cavity  of  one  or  two  minims  capacity. 

But  larger  concretions,  prostatic  calculi,  up  to  the  size  of  a  pea,  may  occupy  such 
cysts,  and  on  removing  them  a  smooth-walled  cavity  is  displayed.  Sometimes 
numerous  cavities  may  be  found  in  one  prostate ;  but  this  is  a  rare  circumstance. 
I  have  in  two  instances  emptied  such  with  a  small  lithotrite  during  life. 

The  formation  of  these  cavities,  or  cysts  as  they  have  been  called,  depends  a  good 
deal  on  the  prior  formation  of  concretions.  At  all  events,  the  two  occurrences  are 
closely  associated.  Although,  in  conformity  with  the  practice  of  other  authors,  I 
have  referred  to  '  cystic  disease '  of  the  prostate,  the  vise  of  the  term  is  scarcely 
warranted  by  the  phenomena  presented;  and,  if  retained,  it  must  be  held  to  signify 
a  formation  of  a  wholly  different  kind  from  that  which  is  indicated  by  it  in  the 
breast  or  kidney. 

The  prostate  is,  after  long-continued  suppuration,  sometimes  converted  into  a 
kind  of  cyst  or  membranous  bag  ;  this  condition  can  in  no  respect  be  regarded  as  a 
form  of  cystic  disease.  The  organ  has,  in  fact,  disappeared,  and  its  capsule  forms 
part  of  the  sac  of  an  abscess  which  has  replaced  the  normal  structures. 

There  is  no  proof  that  hydatid  cysts  have  ever  been  met  with  in  the  prostate. 
Cases  are  on  record  in  which  retention  of  urine  and  distension  of  the  bladder 
occurred  as  a  result  of  a  hydatid  cyst  between  the  bladder  and  rectum,  near  to  the 
neck  of  the  former  ;  but  in  which  the  prostate  was  not  affected  except  by  pressure. 
Prostatic  enlargement  was  closely  simulated  in  some  of  them,  and  the  prostatic 
catheter  was  employed  under  the  belief  of  its  existence. 

The  Male  Urethra. 

Congenital  malformations. 

Injuries. 

Inflammation. 


( 


Stricture  of  the  urethra. 


organic, 

spasmodic, 

inflammatory. 


Tumours  of  the  urethra. 

Urinary  abscess,  acute  and  chronic. 

Urinary  fistulm. 

Retention  of  urine. 

Extravasation  of  urine. 

Rupture  of  bladder  (from  retention  of  urine). 

Congenital  aberrations  and  malformations. — 1.  Absence  of  the  urethra  is 
occasionally  met  with,  as  in  cases  of  extroversion  of  the  bladder,  in  which  there  is  no 
cavity  or  reservoir  to  contain  the  urine,  nor  any  canal  to  carry  it  off;  but  a  mucous 
membrane,  corresponding  with  the  posterior  surface  of  the  bladder  and  with  the 
floor  of  the  urethra,  alone  remains.     See  '  Malformations  of  the  Bladder,'  p.  180. 

2.  The  canal  is  sometimes  occluded,  producing  retention  of  urine,  and  death 
during  the  early  hours  of  life.  The  obstruction  may  consist  of  a  membranous  dia- 
phragm across  the  canal,  or  of  an  obliteration  of  some  lines  in  length,  and  it  may 
occupy  any  portion  of  the  tract,  but  is  usually  found  near  the  vesical  orifice. 
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3.  Deficiency  of  a  portion  of  the  urethra  near  the  anterior  orifice  is  the  most 
common  deformity;  when  a  part  of  the  upper  covering  is  deficient,  the  mucous 
membrane  of  the  floor  being  exposed,  the  condition  is  termed  epispadias ;  when  the 
contrary  condition  is  presented,  the  floor  being  deficient,  the  term  hypospadias  is 
applied  to  it.  The  degree  of  deficiency  varies  considerably ;  from  a  quarter  of  an 
inch  to  an  inch  and  a  half  may  be  absent  in  either  case.  Occasionally,  and  this  is 
a  variety  of  hypospadias,  there  is  a  second  meatus  about  an  inch  behind  the  normal 
one,  opening  externally  through  the  floor  of  the  urethra.  But  the  opening  may  be 
much  further  back,  and  may  even  render  impracticable  the  ejection  of  semen  into 
the  vagina. 

4.  Besides  these,  slight  exaggerations  in  the  size  or  form  of  the  natural  parts 
may  be  occasionally  noted ;  as  of  the  lacuna  magna,  the  sinus  of  the  bulb,  and 
the  sinus  of  the  verumontanum :  more  frequently  there  is  congenital  narrowing 
of  the  external  meatus,  or  of  some  portion  of  the  passage  situated  within  an  inch 
of  it. 

Treatment. — A  simple  diaphragm  may  be  perforated  when  its  existence  has  been 
clearly  ascertained.  Congenital  narrowing  of  the  external  meatus  may  be  dealt  with 
as  stricture  in  that  situation.  None  of  the  other  conditions,  with  one  exception,  are 
improved  by  the  various  procedures,  by  paring  and  suture,  which  have  from  time  to 
time  been  practised,  nor  are  they  sufficiently  important  to  be  so  treated.  But 
hypospadias,  existing  so  far  back  as  practically  to  produce  impotence,  should  be 
remedied  if  possible  by  operation.  This  has  been  accomplished  by  a  combination  of 
perforating  the  anterior  portion  of  the  penis,  paring  the  edges  of  the  opened  urethra, 
and  uniting  by  suture.  Much  care  and  skill,  however,  are  necessary  to  give  the 
patient  any  chance  of  a  cure. 

Injuries  of  the  urethra. — (See  essay  on  Injuries  of  the  Pelvis,  vol.  i.) 

Inflammation  of  the  urethra. — (See  the  essay  on  Gonorrhoea,  vol.  iii.) 

Stricture  of  the  urethra. — The  term  stricture  implies  an  unnatural  contraction  of 
the  urethral  canal,  congenital  or  acquired.  Contraction  may  occur  in  two  forms  :  it 
is  the  nature  of  the  first  to  be  permanent,  and  of  the  second  to  be  transitory  only,  as 
regards  its  duration.  A  permanent  contraction  is  due  to  organic  deposit  in  or  around 
the  walls  of  the  urethra,  and  is  accordingly  termed  organic  or  permanent  stricture. 
A  transitory  contraction  may  be  regarded  as  due  either  to  local  vascular  inflammation 
or  congestion,  causing  temporary  narrowing  of  some  part  of  the  urethra,  hence  the 
term  inflammatory  or  congested  stricture  ;  or  to  unwonted  muscular  action  alone,  of 
the  voluntary  or  of  the  involuntary  fibres,  in  which  case  it  is  designated  spasmodic 
stricture.  This  last-named  condition,  that  of  spasm,  may  exist  alone,  but  is  usually 
found  as  a  complication  of  the  other  kinds.  The  term  spasmodic  is  understood  to 
include  only  cases  in  which  involuntary  contraction  of  the  muscular  fibres  constitutes 
the  main  source  of  obstruction.  So  also  the  term  inflammatory  stricture  can  only 
be  employed  when  the  diminished  calibre  of  the  urethra  is  mainly  due  to  an  attack 
of  inflammation. 

But  the  terms  implying  temporary  stricture  are  liable  to  cause  confusion  and 
misapprehension.  Obstructed  micturition  from  inflammation  has  its  origin  in  the 
prostate,  which  thus  becomes  swollen,  a  condition  which  cannot  be  termed  stricture  ; 
just  as  we  have  tonsillitis  obstructing  deglutition,  but  which  is  never  spoken  of  as 
stricture  of  the  throat.  Obstructed  micturition  from  spasm  of  the  muscular  parietes 
of  the  urethra  is  excessively  rare,  although  spasm  may  complicate  previously  existing 
morbid  changes  there.  Hence  I  restrict  the  term  stricture  to  those  narrowed 
conditions  of  the  urethra  which  depend  on  organic  changes  in,  and  immediately 
surrounding,  its  walls — a  stricture  which  is  organic  and  permanent  in  its  nature;  and 
I  shall  not  apply  the  term  to  any  other  condition. 

Anatomical  classification. — Strictures  present  themselves  in  a  variety  of  forms, 
which  may  be  arranged,  although  it  is  by  no  means  important  to  do  so,  in  four 
groups. 
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1 .  Linear  stricture ;  when  the  urethra  is  obstructed  by  a  thin  membrane  stretched 
across,  with  an  aperture  in  the  centre,  or  on  either  side ;  or  a  fold  of  the  mucous 
membrane  may  obstruct  the  passage  at  one  of  its  sides  only,  forming  a  crescentic 
septum,  and  obstructing  a  segment  of  the  calibre  of  the  canal ;  and  this  has  been 
called  *  the  bridle  stricture.' 

2.  Annular  stricture. — Those  instances  in.  which  the  contracted  part  is  thicker 
and  broader  than  the  foregoing  have  been  termed  annular  strictures. 

3.  Indurated  annular  stricture, — This  term  denotes  those  cases  of  confirmed 
stricture  in  which  the  induration  is  seen  to  extend  deeply  into  the  tissues  around  the 
urethra  :  although  it  may  be  limited  in  extent  from  before  backwards  to  a  space 
occupying  less  than  half  an  inch  of  the  canal.  The  contraction  is  generally  most 
considei'able  at  the  centre  of  the  space,  so  that  the  affected  portion  has  somewhat  the 
form  of  an  hour-glass;  and  the  induration  is  usually  thicker  at  the  floor  than  at  the 
upper  aspect  of  the  urethra. 


Fig.  36. — Long  and  indurated  Stricture 
at  the  junction  of  the  bulbous  with 
the  membranous  urethra.  Much  dila- 
tation of  the  urethra  and  its  lacunae 
behind. 


Fig.  87. — -An  irregularly  narrowed 
condition  affecting  the  anterior 
part  of  the  Urethra,  the  nar- 
rowest point  being  rather  more 
than  two  inches  from  the  orifice 
[drawing  half  size  of  nature]. 
Dilatation  of  urethra  and  of  la- 
cunas behind. 


4.  Irregular  or  tortuous  strictures. — In  a  few  instances,  some  of  the  natural 
rugse  of  the  urethra  seem  to  be  adherent,  or  fused  together,  for  the  space  of  a  few 
lines  in  length.  In  rare  cases  a  patch  of  indurated  tissue  is  seen,  around  which  the 
mucous  membrane  is  puckered  in  radiating  lines ;  the  amount  of  contraction  appear- 
ing to  be  due  to  some  previous  loss  of  substance.  Occasionally  the  canal  is  narrowed, 
and  its  walls  thickened  for  a  length  of  one  or  more  inches ;  and  the  induration  some- 
times involves  the  entire  substance  of  the  corpus  spongiosum,  producing  the  most 
obstinate  and  undilatable  form  of  stricture. 

Occasionally  several  separate  strictures  may  be  observed  in  the  same  subject. 
John  Hunter  records  an  instance  in  which  he  met  with  six  strictures  in  one  urethra. 
Lallemand  and  other  French  writers  describe  seven  or  eight.  My  experience  is  that 
it  is  very  rare  to  find  the  urethra  distinctly  strictured  at  more  than  three  or  at  most 
four  points,  testing  it  with  the  bulb-ended  probe  I  have  always  employed.  No  doubt 
one  may  subdivide  these  chief  points  of  narrowing  into  subordinate  and  lesser  irregu- 
larities, but  such  refinements  are  useless  for  any  purpose  of  practical  utility. 

Origin,  nature,  and  site  of  stricture. — The  first  effect  of  inflammation  upon  the 
mucous   membrane  is  a  thickening  of  it,  caused  by  engorgement  of  the  vessels. 
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Then  exudation  of  an  albuminous  fluid  takes  place  into  the  submucous  tissue,  and 
perhaps  becomes  absorbed  under  favourable  circumstances.  But  when  the  morbid 
action  persists,  more  or  less  plastic  material  is  thrown  out,  the  result  of  which  is, 
the  formation  of  fibrous  tissue  around  the  canal,  causing  adhesion  between  the 
mucous  membrane  and  the  submucous  tissue,  infiltrating  the  meshes  of  the  latter, 
and  even  involving  the  substance  of  the  corpus  spongiosum  itself. 

A  widely-differing  condition  is  referred  to  by  some  as  a  source  of  stricture  : 
namely,  an  exudation-deposit  upon  the  surface  of  the  mucous  membrane  occasioning 
occlusion  of  the  canal.  Few  cases  are  on  record,  or  are  to  be  found  in  our  museums ; 
and  it  is  quite  certain  that  this  condition  is  extremely  rare 

It  has  generally  been  held  that  the  degree  of  contraction  is  proportioned  to  the 
duration  and  extent  of  the  inflammatory  action  which  has  pre-existed  ;  although  the 
severity  of  the  symptoms  are  by  no  means  commensurate  with  the  amount  of  nar- 
rowing which  exists.  It  is  very  rare  to  find  any  urethra  altogether  impervious 
during  life  to  the  flow- of  urine.  However  contracted  the  canal  may  be,  the  urine 
still  issues  either  in  a  very  small  stream  or  by  drops.  Retention  does  not  depend 
on  absolute  organic  impermeability.  It  is  easy  to  conceive  that  when  the  canal  is 
contracted  to  a  mere  pin-hole,  the  slightest  cause  may  produce  complete  retention  ;  a 
little  tumefaction,  thick  mucus,  or  a  small  calculus  suffice  to  block  up  the  channel. 
Probably  the  sides  of  the  urethra  never  adhere,  and  cause  obliteration  of  the  canal ; 
unless  fistulse  have  been  established,  when,  although  very  rarely,  adhesion  may  take 
place  anterior  to  the  stricture ;  but  only  in  cases  of  traumatic  origin.  The  urethra 
may  be  cut  across  by  a  wound  in  the  perinseum,  and  for  want  of  proper  attention  the 
urine  may  pass  entirely  through  the  artificial  opening,  and  the  proper  passage  become 
closed.  But  such  obliteration  is  a  wholly  different  thing  from  stricture,  and  is  not 
to  be  confounded  with  it. 

Locality  of  stricture. — After  a  laborious  examination  of  270  preparations  in  our 
principal  museums,  I  have  arrived  at  the  following  results.  All  examples  may  be 
arranged  in  three  distinct  classes  : — 

1.  Strictures  occurring  near  to  the  junction  between  the  spongy  and  membranous 
portions  of  the  urethra ;  a  region  comprising  an  inch  of  the  canal  before,  and  three- 
quarters  of  an  inch  behind,  that  point,  thus  including  the  membranous  portion.  The 
most  frequently  affected  part  is  the  bulbous  part  of  the  spongy  portion.  The  liability 
of  this  part  to  stricture  appears  to  diminish  as  it  approaches  the  deep  fascia,  behind 
which  stricture  is  very  rare. 

2.  Stricture  in  the  centre  of  the  spongy  portion — i.e.  a  region  extending  from  the 
anterior  limit  of  the  preceding  to  within  two  inches  and  a  half  of  the  external  meatus, 
and  measuring  therefore  about  two  and  a  half  to  three  inches  in  length. 

3.  Stricture  at  or  near  the  external  orifice. 

The  following  is  an  analysis  of  the  270  preparations  referred  to ;  they  exhibit  32  0 
distinct  strictures : — 

Total  number  of  strictures,  320 : 
„     in  region  1     .     .     .     .  215,  or  67  per  cent,  of  the  entire  number. 

)>  „  J        ....        51       „   16  „  „  j; 

„  „        8     ....     54    „  17  „  „  » 

320 
Of  these 

There  were  185  examples  of  one  stricture  only,  situated  in  region  1. 

"  24  „  „  »  v  d-        . 

There  were  8  cases  in  which  the  urethra  was  strictured  in  all  three  regions. 
„       10  „  „  „      in  regions  1  and  2  only. 

"         }?,  »  »  »  »        I      "    o       " 

Respecting  so-called  '  prostatic  stricture,'  it  may  suffice  to  state  that  there  is  not 
a  single  case  of  it  to  be  found  in  any  public  museum  in  London,  Edinburgh,  or  Paris, 
nor  have  I  ever  met  with  an  example.     It  must  be  concluded  that  it  owes  its  supposed 
Vol.  III.  P 
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existence  to  inferences  drawn  from  the  results  of  examination  on  the  living  body, 
which  can  by  no  means  be  admitted  as  evidence  on  this  subject. 

Causes  of  organic  stricture. — There  are  two  principal  and  distinct  species  of 
lesion  which  give  rise  to  the  formation  of  stricture  of  urethra.  The  first,  and  the 
most  frequent,  is  inflammation  of  the  canal;  the  second  is  injury  by  violence. 

Fortunately  the  inflammation,  in  the  great  majority  of  cases,  terminates  by  resolu- 
tion, and  leaves  the  urethra  as  healthy  as  before;  and  this  is  true,  whether  the 
urethritis  be  gonorrhoeal,  or  of  non-sexual  origin.  But  in  exceptional  cases,  occurring 
in  some  instances  perhaps  from  the  patient's  indiscretion,  in  others  from  violent  treat- 
ment, and  in  others  from  a  constitutional  disposition,  the  inflammatory  action  pro- 
duces the  deposit  which  ends  in  stricture  as  before  described.  This  last-named  cause 
is  not  a  speculative  theory,  for  I  am  now  quite  satisfied  that  in  certain  families 
individuals  inherit  a  proclivity  to  the  formation  of  stricture.  And  thus  it  is  that 
one  person  may  have  numerous  attacks,  which  are  obstinate  and  subjected  to  treat- 
ment of  all  kinds,  for  long  periods  of  time,  yet  never  have  the  slightest  stricture 
afterwards ;  while  others,  after  one  brief  attack,  may  have  stricture  ever  after. 
Again,  in  some  cases  it  seems  to  be  the  persistence  of  chronic  inflammation  which 
lays  the  foundation  of  organic  stricture.  Hence  a  long  period  often  elapses  between 
the  acute  attack  and  the  first  symptoms  of  obstruction.  These  latter  appear  often 
very  insidiously  and  slowly,  and  at  first  perhaps  scarcely  excite  the  attention  of  the 
patient.  Thus  it  is  that  a  period  of  many  years  is  often  passed  before  the  existence 
of  the  organic  change  has  become  obvious. 

The  next  principal  cause  of  stricture  is  mechanical  injury.  Blows  on  the 
perinaeum,  bruising,  lacerating,  or  partially  destroying  the  urethra;  as  by  severe  falls 
across  spars,  scaffolding,  ladders,  chairs,  gates,  wheels,  saddles,  laceration  from  the 
bones  in  pelvic  fracture,  &c.  A  wounded  urethra  often  unites  irregularly,  or  loss  of 
substance  takes  place,  and  the  cicatrix  resulting  permanently  contracts  the  part. 
Such  strictures  are  anions;  the  most  obstinate  and  difficult  to  deal  with. 
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An  occasional  cause  is  cicatrisation  following  chancre  or  other  ulcers  at  the 
external  meatus.  After  amputation  of  the  penis,  the  orifice  is  also  sometimes 
narrowed  in  a  similar  manner. 

Narrowing  within  half  an  inch  or  an  inch  of  the  external  meatus  is  an  occasional 
congenital  formation,  and  it  may  exist  up  to  adult  age  without  occasioning  incon- 
venience, or  being  discovered,  and  yet  become  the  source  of  severe  symptoms.  The 
tissue  appears  to  become  in  later  life  less  extensible,  and  may  then  interpose  a  serious 
obstruction  to  the  outflow  of  urine. 

Symptoms.- — Slight  urethral  discharge  is  often  an  early  symptom.  Pain  is  usually 
felt  in  the  urethra,  behind  the  stricture,  at  the  time  of  micturition.  The  bladder  acts 
more  frequently  than  natural  :  the  stream  becomes  flattened,  twisted,  or  divided — 
conditions  caused  by  the  current  being  insufficient  in  force  to  extend  the  lips  of  the 
meatus  externus ;  but  it  must  not  be  concluded  that  such  a  stream  is  a  proof  that 
stricture  exists,  since  many  persons,  from  a  tumid  condition  of  the  meatus  alone, 
habitually  pass  such  a  one.  As  contraction  increases  the  stream  grows  smaller,  or 
the  urine  may  issue  only  by  drops ;  while  the  act  of  micturition  is  prolonged  to 
a  corresponding  extent.  Ultimately  patients  are  compelled  to  rise  from  bed  many 
times  in  the  course  of  the  night ;  while  in  the  worst  cases,  or  during  temporary 
exacerbations,  much  time  is  spent  in  unavailing  efforts,  by  change  of  posture  or  by 
straining,  to  obtain  relief.  In  bad  cases  the  patient  can  rarely  attempt  to  empty 
his  bladder  without  visiting  the  water-closet,  through  his  inability  to  control  the 
rectum,  and  from  the  troublesome  prolapsus  often  occasioned  by  repeated  powerful 
muscular  action.  Pains  in  the  perinseum,  the  testicles,  the  loins,  and  the  hypogastric 
region  are  usually  present  in  such  cases. 

In  a  few  cases  the  most  prominent  symptom  throughout  is  retention.  There 
may  be  but  little  irritability  of  bladder,  and  the  stream  of  urine,  when  passed,  is 
not  always  very  small ;  a  No.  6  or  7  catheter  may  pass  through  the  urethra ;  but 
the  patient  is  liable  to  frequent  retention  requiring  catheterism,  while  attempts  at 
dilatation  only  increase  inability  to  pass  water. 
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In  advanced  cases  the  urine,  being  retained  in  the  bladder,  becomes  cloudy, 
amruoniacal,  and  charged  with  pus  and  mucus.  Sometimes  a  little  blood  is  passed 
also ;  it  frequently  follows  the  use  of  the  catheter,  but  appears  also  when  no  in- 
strumental interference  has  taken  place.  Sometimes  the  urine  passes  involuntarily 
during  sleep,  or  during. muscular  exertions;  and  a  so-called  ' incontinence '  is  often 
said  to  occur.  It  infects  the  patient  with  a  urinous  odour,  and,  despite  all  pre- 
cautions, excoriates  the  skin,  and  renders  him  offensive  to  himself  and  others.  But 
these  symptoms,  in  nine  cases  out  of  ten,  indicate  that  the  bladder  is  distended,  and 
that  the  surplus  only  runs  off  in  the  manner  described,  the  organ  remaining  filled 
with  the  staler  portion  of  the  urine,  unless  it  be  emptied  by  the  catheter.  Thus  it 
is  a  state  of  retention,  or  of  engorgement,  and  not  of  incontinence.  Under  these 
circumstances  disease  of  the  bladder  is  increased ;  and  ulceration  may  occur  in  its 
mucous  membrane,  or  in  that  of  the  urethra  behind  the  stricture.  In  this 
condition,  during  a  paroxysm  of  straining  to  pass  water,  rupture  of  the  urethra 
may  take  place,  and  extravasation  of  urine  occur  into  the  cellular  interspaces  in  the 
perinseum,  scrotum,  and  supra-pubic  region  (see  '  Extravasation  of  Urine '). 

Besides  the  local  symptoms  of  stricture,  there  is  usually  disorder  of  the  digestive 
organs,  followed  by  the  consequences  of  impaired  nutritive  function.     The  patient 
loses  flesh  and  strength,  and  often  becomes  the  subject  of  severe  attacks  of  shivering. 
Some  invariably  experience  rigors  after  the  passage  of  a  bougie,  or  if  an  instrument 
but  one  number  larger  that  the  accustomed  size  be  passed.       So  well  known  is  this 
phenomenon  that  it   has   received   the   special  name,  and  not  inappropriately,  of 
'  urethral  fever.'    It  often  occurs  after  the  first  act  of  micturition  following  the  applica- 
tion of  the  instrument,  as  if  from  contact  of  urine  with  an  abraded  urethra,  or  with 
the  wound  if  incisions  have  been  made.     When  chronic  pyelitis  or  renal  disease  exists, 
these  symptoms  are  more  prone  to  occur  and  to  be  intermittent,  so  that  we  may  suspect 
the  presence  of  such  disease  when  severe  rigors  constantly  follow  slight  urethral  irrita- 
tion in  patients  not  predisposed  by  climate  to  experience  them,  and  who  have  suffered 
for  some  time  from  stricture.    I  have  observed,  on  more  than  one  occasion,  suppression 
of  urine,  rapidly  followed  by  death,  to  result  from  the  introduction  of  an  instrument 
larger  than   the   patient   has   been  accustomed   to ;    or  again,  when   the   ordinary 
instrument  has   been  less  skilfully  employed,  and    an  abrasion,  although  only  an 
exceedingly  slight  one,  has  been  made  in  the  mucous  membrane  of  the  iirethra.     The 
rapidity  with  which  death  may  occur,  under  these  circumstances,  in  patients  who 
are  the  subjects  of  extensive  chronic  disease  of  the  kidneys,  from  an  apparently 
trifling  lesion  so  caused,  is  remarkable.     It  seems  to  be  clue  to  blood-poisoning,  often 
uremic;   the  autopsy  does  not  necessarily  reveal  traces  of  inflammation  resulting 
from   the   particular  lesion.     In  these  cases  it    appears   that   the   function  which 
determines  the  elimination  of  urea  suddenly  ceases  after  slight  injury  to  the  urethra, 
as  by  the  propagation  of  some  shock  to  the  excreting  organ,  in  cases  where  the 
kidneys   are   largely    diseased.     And   there   are   undoubtedly  sometimes,   although 
rarely,  instances  in  which  the  fatal  result  ensues  from  the  mere  passing  of  a  catheter, 
although   it    is   absolutely  certain  that   no    mechanical   injury  whatever  has  been 
inflicted. 

Founded  on  the  symptoms,  three  classes  of  organic  stricture  may  be  made,  for 
the  purpose  of  describing  in  brief  terms  any  particular  example  : — 

1.  Simple  stricture. — Its  chief  sign  is  diminution  in  the  size  of  the  stream  ;  with 
increased  frequency  of  micturition  and  some  pain,  although  the  amount  of  either 
varies  greatly  in  different  cases. 

2.  Sensitive  or  irritable  stricture. — Proneness  to  disturbance  of  the  nervous 
system,  as  evidenced  by  chilliness,  irregular  circulation,  or  even  rigors  on  slight 
irritation.  Much  pain  is  caused  even  by  the  gentle  application  of  instruments,  and 
sometimes  also  a  disposition  to  haemorrhage  is  manifested. 

3.  Contractile  or  recurring  stricture. — There  is  a  strong  tendency  to  become 
narrower  in  the  absence  of  treatment ;  and  contraction  rapidly  recurs  after  dilatation 
has  been  applied,  which  often  aggravates  rather  than  relieves  the  condition  of  the 
patient. 
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Exploration. — The  symptoms  just  detailed  are  not  sufficient  alone  to  establish 
the  presence  of  stricture  :  it  is  necessary  to  examine  the  urethra  with  an  instrument 
to  ascertain  whether  an  organic  obstruction  exists,  whether  one  or  more  are  present, 
their  calibre,  and  what  extent  of  the  canal  is  involved. 

Instruments. — Before  considering  the  subject  of  diagnosis  proper,  it  will  be 
desirable  first  to  take  a  general  view  of  instruments  employed  in  the  urethra,  and  the 
methods  of  passing  them.  They  are  made  of  various  forms  and  compositions  :  some 
are  soft  and  pliable,  others  are  elastic,  others  inflexible  and  solid.  Some  are  solid 
throughout,  mostly  called  bougies;  others  are  hollow,  to  permit  urine  to  flow  through, 
and  are  termed  catheters.  Catheters  may  be  made  of  silver,  or  of  flexible  and  elastic 
materials,  each  variety  being  valuable  in  different  circumstances.  As  a  rule,  the 
flexible  instruments,  whether  hollow  or  solid,  are  less  irritating  to  the  urethra  than 
the  inflexible,  and  I  advise  their  employment  in  most  cases.  They  are  of  two  kinds, 
and  made  in  two  forms.  The  English  gum-catheter  has  a  considerable  amount  of 
firmness  when  cold,  but  is  very  flexible  if  placed  in  water  110°  Fahr.,  and  will  retain 
when  plunged  into  cold  water  almost  any  form  communicated  when  warm.  This 
quality  is  of  extreme  value,  especially  in  the  treatment  of  enlarged  prostate  where  a 
well-curved  instrument  is  required.  Ordinarily  they  are  mounted  on  curved  stylets, 
which  maintain  the  desired  form,  but  the  stylet,  as  a  rule,  is  to  be  withdrawn  from 
the  catheter  before  using  it.  Bougies  of  the  same  material  are  susceptible  of  similar 
treatment.  Formerly  they  were  made  of  wax — hence  the  name — but  they  have 
fallen  into  disuse,  being  replaced  by  better  materials. 

The  French  instruments  are  much  softer  and  more  flexible  than  the  English,  and 
may  be  made  either  curved  or  straight,  not  taking  any  other  form  than  the  original 
one.  But  their  extreme  flexibility  enables  them  often  to  traverse  the  urethra  with- 
out pain  or  even  discomfort  to  the  patient,  often  when  inflexible  instruments  pass 
with  difficulty.  Perhaps,  as  a  rule,  no  instrument  passes  either  in  a  healthy  or  in  a 
strictured  urethra,  provided  the  obstruction  is  not  exceedingly  narrow  and  tight,  so 
easily  as  the  French  bougie,  which  tapers  for  one-third  of  its  length  towards  the  end, 

1-,       nn     •„,,       -,   -,  t,,       .        -,  ~  ,,  this  consisting  of  a  bulb  half  the  size 

rlG.  do. — Bulb-ended  Bougie  and  Catheter.  „  ,,      „  ,,      ?.,  „  , ,     .     , 

°  oi  the  tull  calibre  ol  the  instrument 


(see  fig.  38).  The  long  and  flexible 
extremity  winds  through  the  pas- 
sage; and  were  the  instrument  to 
"^  end  in  a  point,  this  might  readily 
be  caught  in  some  lacuna ;  but  the 
terminal  bulb  prevents  this,  and  the  merest  tyro  can  generally  pass  it  at  once  into 
the  bladder.  In  doing  so,  if  the  patient  stands,  the  bougie,  being  oiled,  is  merely 
introduced  and  pushed  horizontally  inwards,  without  any  attempt  to  direct  its 
progress.  The  bulb-ended  bougies  and  catheters,  usually  termed  '  olivary  bougies,' 
are  often  of  extreme  utility  both  to  the  surgeon  and  to  the  patient  who  requires  them 
for  his  own  use,  but  they  are  unsuitable  to  tropical  climates,  where  for  the  most  part 
metallic  instruments  are  necessary. 

To  introduce  the  silver  catheter,  and  supposing  the  patient  to  occupy  the  standing 
position,  the  following  plan  may  be  adopted.  Let  the  handle  or  tipper  end  of  the 
instrument  be  lightly  held  between  the  thumb  and  the  fore  and  middle  fingers  of  the 
right  hand,  the  concavity  of  the  curve  looking  towards  the  left  groin  of  the  patient. 
The  penis  is  to  be  raised  with  the  left  hand,  the  point  of  the  instrument  inserted  into 
the  urethra  and  slowly  carried  onwards  until  four  or  five  inches  have  disappeared  ; 
the  handle  is  brought  vertically  to  the  middle  line  at  the  same  time,  close  to  the 
patient's  abdomen,  after  which  it  is  to  be  gently  and  lightly  depressed ;  and  as  the 
point  is  felt  to  traverse  the  sub-pubic  curve,  the  handle  is  gradually  brought  down 
towards  the  operator,  until  it  sinks  beneath  the  horizontal  line,  when  the  opposite 
extremity  will  be  free  in  the  bladder.  If  difficulty  occurs,  the  direction  of  the 
instrument  may  be  slightly  altered,  or  it  may  be  withdrawn  an  inch  or  so,  and  then 
re-introduced  with  the  handle  more  upright  than  before,  or  the  reverse,  as  the  case 
may  require.     If,  notwithstanding  all,  the  instrument  is  stopped  point  blank,  and  at 
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the  same  spot  on  each  trial,  obstruction  may  be  suspected.     On  the  other  hand,  if 

the  urethra  is  healthy,  a  solid  sound  of  good  size  will  pass  almost  by  its  own  weight 

if  lightly  handled  ;  at  all  events,  a  very  slight  pressure  from  the  forefinger  upon  its 

handle  will  be  amply  sufficient,  if  additional  impetus  be  required.     The  main  point 

is  to  allow  the  point  to  slide  easily  along  the  upper  surface  of  the  urethra.     It  will 

not  then  be  caught  in  the  depression  of  the  bulb  on  the  floor  of  the  urethra,  nor  will 

it  be  so  likely  to  be  impeded  in  the  sinus  of  the  prostate.     (See  the  annexed  diagram 

representing  a  section   of  the  urethra  throughout  its  course.)     It  is  never  to  be 

forgotten  that,  if  obstruction  is  en-  -&       Dn     c<    *.•        j?    t     tt    ^ 

s  .       ,    . ,'.  ,     „        ,  Fig.  39. — Section  of  the  Urethra, 

countered,  it  is  never  to  be  forced : 

temper,  patience,  and  a  light  hand 

will  overcome  almost  all  cases  of 

difficulty.    All  attempts  at  rapidity 

of  execution  are  wholly  out  of  place, 

fraught  only  with  danger  to  the 

patient,   and   calculated  to  reflect 

discredit  on  the  operator.  a'  prostatic ;  6'  meml™us;  c>  sP™sy  vatioB. 

That  mode  of  passing  a  catheter  which  has  obtained  the  name  of  the  '  tour  de 
maitre '  can  be  only  necessary  with  an  extremely  corpulent  patient.  It  consists  in 
introducing  the  instrument  with  the  convexity  of  its  curve  upwards,  and  with  the 
handle  in  a  perpendicular  line  beneath  pointing  to  the  floor ;  in  carrying  it  to  the 
deep  perinseal  fascia  in  this  direction,  and,  when  it  has  arrived  at  that  point,  in 
sweeping  it  round  upwards  so  as  to  describe  a  half  circle,  of  which  its  point  is  the 
centre ;  and  then  gradually  depressing  the  handle  to  carry  the  instrument  through 
the  sub -pubic  curve. 

When  much  time  is  required,  the  patient  should  be  in  a  recumbent  position ; 
the  head  and  shoulders  slightly  elevated,  the  knees  a  little  raised  and  separated  from 
each  other.  The  operator  should  stand  on  the  left  side,  hold  the  catheter  as  before 
directed,  and  introduce  it  over  the  left  groin,  the  handle  being  horizontal ;  he 
should  support  the  penis  with  the  left  hand,  introducing  the  beak  of  the  instru- 
ment at  first  against  the  inferior  wall  of  the  canal,  to  avoid  the  lacuna  magna 
on  the  roof.  The  fingers  of  the  left  hand  gently  draw  the  penis  over  the  instru- 
ment as  it  glides  easily  on  to  the  bulbous  part,  the  handle  still  being  horizontal, 
or  nearly  so ;  arrived  at  which,  if  some  obstruction  seems  to  offer,  the  instrument 
should  be  withdrawn  an  inch  or  so,  and  again  passed,  taking  care  not  to  elevate 
the  handle  so  soon  •  after  which,  by  gently  raising  it  and  causing  it  to  describe 
a  curve  along  the  middle  line,  the  extremity  should  glide  upwards  into  the  bladder 
as  the  handle  sinks  towards  the  interval  between  the  patient's  thighs.  In  passing  an 
English  gum-catheter,  it  should  be  well  curved  after  the  stylet  is  removed,  as  the 
warmth  of  the  urethra  tends  to  straighten  the  instrument,  and  so  occasion  it  to 
hitch  on  the  floor  on  arriving  at  the  membranous  portion.  The  point  should  be  well 
turned  up,  and  the  curve  maintained  in  passing  the  first  half  of  the  catheter  very 
close  to  the  belly  of  the  patient,  after  which  a  rather  quick  depression  of  the  shaft 
carries  the  point  easily  into  the  bladder. 

Diagnosis. — In  exploring  the  urethra,  we  are  not  hastily  to  conclude,  because  a 
little  obstruction  presents  itself  in  the  passage,  that  stricture  is  of  necessity  present. 
The  part  is  extremely  sensitive,  and  resists  any  but  gentle  efforts  to  traverse  it,  the 
more  so  if  it  be  the  first  time  an  instrument  has  been  introduced.  Sometimes  at  the 
neck  of  the  bladder  itself  a  little  more  than  usual  depression  of  the  handle  of  the 
catheter  is  required,  or  it  may  be  necessary  to  employ  an  instrument  with  a  stronger 
and  longer  curve. 

The  size  of  an  instrument  to  be  first  used  is  by  no  means  a  matter  of  indifference. 
As  a  rule,  whatever  statements  the  patient  may  make,  we  should  always  use  a 
bougie  or  catheter  not  smaller  than  No.  8  to  10,  with  a  blunt,  not  conical  or 
bulbous,  extremity,  as  the  former  affords  more  certain  indications  of  the  situation  of 
obstruction  than  a  small  instrument,  which  might  pass  through  a  slight  constriction 
altogether ;  while  a  taper  point  may  be  entangled  in  a  lacuna,  or  in  a  fold  of  mucous 
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membrane,  the  first  of  which  would  have  been  closed,  and  the  second  obliterated,  by 
the  passage  of  an  instrument  sufficiently  large  and  blunt  to  distend  a  little  the  urethra. 
By  such  entanglement,  perhaps,  injury  may  be  inflicted  on  the  canal,  or  the  unfounded 
belief  in  the  existence  of  a  stricture  may  be  induced. 

Suppose,  however,  that  a  real  obstruction  is  encountered,  its  distance  from  the 
external  meatus  should  be  accurately  noted.  Then  a  smaller  instrument  is  to  be 
passed,  to  determine  the  calibre  of  the  stricture ;  the  existence  of  which  is  manifest  by 
the  instrument  being  '  held  ' — i.e.  it  has  entered  a  narrower  passage  which  fits  closely 
to  and  retains  it,  so  that  on  attempting  to  withdraw,  some  force  is  necessary  for  the 
purpose.  A  trial  of  several  instruments  may  be  necessary,  until  one  sufficiently 
small  to  enter  the  constriction  is  arrived  at ;  but  we  are  to  bear  in  mind  that  the 
smaller  the  instrument  the  more  careful  must  be  the  operator  and  the  more  sparing 
of  pressure,  since  such  an  instrument  will  inflict  a  wound  with  ease  directly  pro- 
portioned to  the  smallness  of  the  point. 

The  method  just  recommended  suffices  simply  to  determine  the  existence  of 
stricture  under  ordinary  circumstances.  When  it  is  desirable,  as  it  of  ben  is,  to  have 
an  exact  knowledge  of  the  length  to  which  the  canal  is  affected  by  narrowing,  a 
bulbous-ended  instrument,  of  which  the  shaft  is  slender,  is  to  be  employed  for  the 
purpose.  For  this  purpose  several  must  be  used  with  bulbs  of  various  sizes,  from 
about  No.  2  to  No.  12,  the  stems  of  the  smaller  bulb  to  be  equal  to  that  of  a  No.  1 
catheter,  and  of  the  larger  about  No.  3  or  4.  One  of  these  is  found,  after  trying  several, 
the  bulb  of  which  passes  with  slight  pressure  through  the  stricture,  when  it  is  felt 

to  be  free  and  easily  movable  be- 

±ig.  4U.  yond  ;  and  on  withdrawing  it,  the 

20  2t  22  23  24  25*  26       bulb  again  recognises,  in  return - 

G/^^\    f^\    /    \    /'"""N     f~~~\    /^~~\      ing,  the  obstruction  at  first  en- 
V_y    V_y    \^_y    I      J    \      J    \        j     countered.     In  this  manner,  the 

extent     of    contracted     urethra, 
19  la  xj        a  6        15     14       r        to  generally     comprised     within    a 

OZ^~A     f\     /"~-\     x~n    ^-x     .^    f-~.  range  of  the  fourth  or  half  of  an 

KJ     \J    \J    LJ    vJ   W    U    O     inch,    is   readily   estimated.      So 
J0  ,  also  the  existence  of  other  stric- 

OOGO     OOoooe  tures  beyond  the  first  are  to  be 

demonstrated  in  the  same  way. 
"Various  attempts  have  been  made  to  examine  the  urethra  and  bladder.  The 
object  of  this  is  to  introduce  a  straight  metal  tube,  by  means  of  an  instrument  called 
the  '  Endoscope,'  between  9  or  12  of  the  catheter  scale,  into  the  urethra,  and  one  in 
the  form  of  a  beaked  sound,  with  a  glass  at  the  angle,  into  the  bladder.  To  the  tube 
when  introduced  a  lamp  is  adjusted,  with  eye-piece  and  reflector,  so  as  to  throw  a 
pencil  of  light  on  whatever  impinges  directly  on  the  bottom  of  the  tube,  an  area 
comprised  within  a  circle  of  about  the  fifth  of  an  inch  in  diameter.  The  same  tube  may 
be  employed  also  with  an  ordinary  jet  of  gas,  or  with  sunlight.  Many  improvements 
have  been  made  on  this  apparatus,  the  latest  being  a  very  complicated  and  ingenious 
machine,  elaborated  with  great  care  and  skill  by  Leitner,  the  instrument  maker  of 
Vienna,  by  which  he  safely  introduces  a  wire,  heated  almost  to  whiteness  by  the 
galvanic  current,  into  the  cavity  it  is  desired  to  illuminate,  in  this  case  urethra  or 
bladder.  Although  this  arrangement  is  by  far  the  most  powerful  and  efficient  that 
exists,  I  am  compelled  to  say,  after  practically  testing  its  capacity  on  many  cases,  that 
endoscopy  is  of  very  little  value  in  stricture,  or  in  other  complaints  of  the  urinary 
organs.  It  is  easy  to  see  the  colour  of  the  mucous  membrane  of  the  urethra  and  of 
the  bladder  near  the  end  of  the  tube ;  also  to  see  the  portion  of  a  calculus  against 
which  the  tube  rests.  The  employment  of  such  an  apparatus,  moreover,  is  not  to 
be  regarded  by  any  means  as  a  painless  proceeding,  to  say  the  least  of  it ;  commonly 
it  is  productive  of  much  irritation.  With  a  large  tube  suited  for  examining  the 
rectum,  the  result  is  very  much  more  satisfactory. 

Hitherto,  in  speaking  of  the  sizes  of  urethral  instruments,  the  English  scale  has 
been  always  assumed,  as  being  that  best  known  in  this  country.     The  scale,  however, 
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of  the  French  is  better,  as  producing  smaller  intervals  between  each  number,  in 
making  these  intervals  more  regular,  and  the  number  itself  to  express  the  measure  of 
the  calibre  marked  by  each  instrument.  No.  1  is  one  millimetre  in  circumference, 
No.  2  is  two  millimetres,  and  so  on  up  to  30.  The  Nos.  3  to  21  represent  pretty 
generally  the  Nos.  1  to  12  of  our  scale — that  is,  about  18  numbers  instead  of  12.  A 
facsimile  of  the  metrical  scale  is  seen  at  fig.  40. 

Treatment. — Its  object  is  twofold  : 

First,  to  restore  the  natural  calibre  of  the  canal,  so  far  as  is  consistent  with  the 
safety  and  comfort  of  the  patient. 

Secondly,  to  maintain  the  adequate  patency  of  the  canal  afterwards. 

Now,  since  strictures  vary  in  contractility,  in  dilatability,  in  disposition  to  return, 
in  sensibility,  and  in  liability  to  excite  constitutional  disturbance,  various  modes  of 
treatment  are  employed  for  different  cases.  Hence  numerous  inventions  for  fulfilling 
the  above  indications  have  been  proposed.  All,  however,  may  be  resolved  into  three 
classes.  The  tissue  of  the  stricture  is  either  dilated,  gently  or  forcibly ;  or  it  is 
acted  on  by  chemical  agents ;  or  it  is  divided  by  some  cutting  instrument ;  and  of 
course  all  these  processes  are  combined  with  constitutional  treatment. 

Dilatation. — This  is  the  mildest  and  most  desirable  treatment  whenever  the  case 
is  amenable ;  it  is  the  most  generally  applicable  to  a  large  proportion  of  the  cases  met 
with.  It  is  the  method  which  most  surgeons  agree  to  use  as  the  rule,  availing  them- 
selves of  other  means  when  its  action  after  fair  trial  is  found  to  be  inefficient.  The 
history  of  surgery  shows  that  it  is  still  the  most  ancient  mode,  having  been  employed 
for  the  destruction  of  '  carnosities '  in  the  time  of  Galen,  and  never  having  been 
superseded  to  the  present  day. 

To  apply  it  in  ordinary  cases,  a  flexible  olivary  bougie,  as  large  as  the  stricture 
will  easily  admit,  should  be  passed  fairly  through  it,  and  then  be  at  once  withdrawn ; 
a  note  of  the  size  should  be  recorded ;  two  or  three  days  after  the  same  may  be  passed 
with  greater  ease  than  before,  and  the  next  size  larger  introduced,  perhaps  another  if 
no  undue  force  is  required.  The  process  is  repeated  as  before,  if  all  goes  well,  until 
a  full  size  is  reached.  Sometimes,  however,  a  fit  of  shivering  follows ;  if  so,  the 
interval  should  be  lengthened  a  day  or  two,  and  the  condition  of  the  health  examined. 
If  the  patient  complains  that  micturition  is  painful,  it  will  be  desirable  to  regulate 
his  diet  and  habits  so  as  to  promote  a  healthy  character  in  the  secretions  generally. 
At  the  same  time,  he  may  derive  benefit  from  a  little  potash,  combined  or  not  with 
hyoscyamus,  and  taken  three  or  four  times  a  day ;  or,  with  infusion  of  buchu,  if  the 
bladder  is  irritable,  or  the  urine  cloudy.  Irritability  of  the  urethra,  however,  is 
allayed  by  the  gentle  and  careful  use  of  instruments ;  and  when  pain  is  produced  at 
the  first  attempt,  it  usually  becomes  less  as  we  progress.  Supposing  dilatation  to 
have  reached  No.  1 1  or  12,  or,  if  it  proceeds  easily,  No.  1 3  or  1 4,  or  more,  the  maximum 
degree  should  be  maintained  for  a  short  time,  the  largest  instrument  being  used  at 
gradually  increasing  intervals  of  time,  and  the  patient  taught  to  use  it  thus 
himself. 

If,  however,  the  case  is  at  the  outset  difficult,  and  after  the  use  of  a  small 
instrument  no  penetration  is  effected,  it  is  necessary  to  see  the  patient  make  water  ; 
if  the  stream  is  small,  the  size  of  the  instrument  should  correspond  with  it ;  if  it  is 
not,  the  contraction  cannot  be  very  considerable,  and  some  fold  of  membrane,  or 
perhaps  a  false  passage,  has  entangled  the  point ;  and  in  any  case  the  bougie  to  be 
tried  next  should  be  as  nearly  as  possible  of  the  size  of  the  stream.  In  introducing 
it,  the  floor  of  the  urethra  is  to  be  avoided,  this  being  a  favourite  situation  for  false 
passages.  Failing  of  success  in  one  direction,  we  should  next  cautiously  vary  the 
direction  of  the  point,  trying  patiently  to  insinuate  it  either  above,  below,  or  on 
either  side  of  the  passage,  if  the  slightest  sensation  of  its  being  '  held '  indicates 
that  the  orifice  exists  in  any  of  these  directions.  And  when  the  instrument  has 
thus  become  a  little  grasped,  we  should  endeavour  to  facilitate  its  progress  by 
patient,  continued,  aud  moderate  pressure,  the  precise  amount  of  which  should  be 
proportioned  to  the  degree  which  the  patient  will  bear  without  much  complaining. 
Some  minutes  should  be  devoted  to  the  attempt,  the  success  of  which  will  much 
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depend  upon,  the  steadiness  and  singleness  of  purpose  with  which  it  is  pursued. 
Sometimes  the  introduction  of  the  left  forefinger,  previously  oiled,  into  the  rectum, 
will  facilitate  the  progress  of  the  instrument,  either  by  permitting  its  point  to  be 
raised  to  some  extent,  or  by  enabling  us  to  judge  more  precisely  of  its  exact  locality 
and  relation  to  the  parts  around ;  above  all,  whether  it  is  or  not  in  a  false  passage. 

The  employment  of  continued  pressure  on  the  face  or  commencement  of  an 
indurated  and  not  very  sensitive  stricture  is  sometimes  successful.  The  operator, 
however,  should  be  certain  that  he  is  really  acting  on  the  contraction,  and  not 
following  or  making  a  false  passage.  It  is  important  to  remember,  in  relation  to 
these  attempts,  that  when  the  instrument  is  tightly  grasped,  the  operator  may 
generally  infer  that  its  point  is  within  the  strictured  part,  and  that  when  the  point 
feels  free,  movable,  and  capable  of  being  withdrawn  without  appreciable  effort,  it  is 
certainly  not  in  the  stricture ;  it  may  be,  in  such  circumstances,  in  a  false  passage. 
If,  after  being  grasped  or  '  held,'  it  advances  suddenly  for  a  short  distance  under 
pressure,  and  becomes  movable,  it  is  probable  that  a  false  passage  has  been  made  and 
the  urethral  walls  perforated  ;  after  which  further  efforts  must  be  given  up,  at  least 
for  some  days,  and  the  employment  of  instruments,  when  again  resorted  to,  must 
be  conducted  with  vigilant  care,  to  avoid  any  re-opening  of  the  lacerated  part. 

If  after  several  trials  the  stricture  is  still  not  passed,  it  will  be  well  to  make  the 
next  attempt  when  the  patient  is  in  bed,  with  the  skin  warm  and  perhaps  just  after 
a  hot  hip-bath.  Premising  that  the  situation  of  the  stricture  has  been  already 
verified,  a  silver  catheter  should  be  selected,  the  size  of  which  should  be  a  little  less 
than  that  of  the  stream  of  urine.  It  seems  useful  sometimes  to  apply  oil  to  the 
urethra  itself,  rather  than  to  the  instrument,  injecting  through  a  common  glass 
syringe  four  or  five  drachms ;  which  tends  to  open  the  narrowed  passage  by  the 
penetrating  action  of  the  oil. 

When  the  stricture  has  been  passed,  care  is  necessary  in  guiding  the  instrument 
through  the  canal  beyond  to  prevent  the  point  becoming  engaged  in  the  lacuna? 
commonly  found  there.  Usually  it  has  to  be  tilted  upwards  somewhat ;  and  here  it 
is  that  the  finger  in  the  rectum  is  most  commonly  of  use. 

False  passages  present  one  of  the  most  perplexing  complications  of  stricture, 
inasmuch  as  the  difficulty  of  finding  the  right  opening  is  greatly  increased  by  the 
readiness  with  which  the  instrument  enters  the  wrong  one.  It  is  to  be  remembered 
that,  as  a  rule,  false  passages  most  frequently  commence  on  a  level  below  that  of  the 
proper  opening ;  and  that  the  operator's  finger,  when  in  the  rectum,  near  to  which 
the  false  passage  is  almost  certain  to  run,  will  inform  him  as  to  the  route  which  the 
catheter  is  taking,  whether  it  be  too  close  to  the  gut  or  deviating  to  the  right  or  left 
of  the  median  line,  and  will  also  assist  him  to  direct  the  point  in  its  true  course. 

The  influence  of  chloroform  or  ether  has  been  found  useful  in  facilitating  the 
passage  of  an  instrument,  especially  when  the  parts  are  sensitive  and  give  rise  to 
uncontrollable  and  involuntary  efforts  of  resistance  on  the  part  of  the  patient. 
Anaesthesia  is  not  for  the  purpose  of  permitting  the  instrument  to  be  used  with 
greater  force,  but  to  produce  insensibility  to  pain  and  relaxation  of  the  muscles,  and 
the  agent  must,  of  course,  be  given  to  a  sufficient  extent  to  insure  this  result. 

Continuous  or  permanent  dilatation. — A  useful  means  of  rapidly  dilating  a 
stricture  which  has  been  obstinate  under  ordinary  treatment  is  that  of  retaining  the 
catheter  in  the  urethra  for  forty-eight  or  seventy-two  hours  at  a  time,  without 
removing  it.  Especially  when  great  difficulty  has  been  encountered  in  its  introduc- 
tion, this  treatment  is  frequently  of  great  value ;  if,  owing  to  extreme  sensibility, 
each  introduction  of  an  instrument  is  followed  by  much  pain  or  by  rigors,  it  is 
sometimes  one  of  the  most  efficient  methods  which  can  be  adopted.  In  putting  it 
into  execution,  a  week  or  two  of  confinement  to  the  house  must  be  reckoned  on. 
The  catheter  having  been  introduced,  it  may  be  fastened  by  bandages  round  the 
body,  or  better,  to  the  pubic  hair,  and  a  little  plug  is  fitted  to  the  orifice  of  the 
catheter,  or  a  piece  of  india-rubber  tubing  attached,  with  the  other  end  in  a  suitable 
vessel.  There  are  three  points  to  be  attended  to  :  First,  the  catheter  when  tied-in 
should  not  project  into  the  bladder,  or  at  any  rate  but  very  slightly ;  the  proper 
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Fie.  41.— The 

instrument 
employed  by 
Perreve  (from 
his  work). 


distance  is  readily  ascertained  by  observing  the  flow  of  urine  through  it,  and  draw- 
ing the  instrument  outwards  until  the  stream  just  ceases ;  and  fastening  it  in  that 
situation.  Secondly,  if  the  first  catheter  passed  has  been  a  silver  one,  the  succeeding 
instrument  should  be  flexible,  as  causing  less  irritation,  indeed  rarely  any,  while  the 
process  of  dilatation  is  quite  as  efficient  as  when  metal  catheters  are  employed. 
Thirdly,  in  no  case  should  an  instrument  be  permitted  to  remain  in  the  urethra 
which  fits  tightly  in  the  stricture;  more  dilatation  is  achieved  by 
always  using  a  catheter  which  lies  loosely  in  the  canal  than  one  large 
enough  to  be  grasped  by  the  contracted  portion,  since  the  latter  causes 
irritation  which  may  produce  unpleasant  consequences.  During  the 
period  of  remaining  in  bed  the  patient  is  rarely  much  inconvenienced 
if  these  points  are  attended  to.  If,  however,  he  has  much  fever  or 
bloody  urine,  or  an  attack  of  orchitis,  it  may  be  prudent  to  withdraw 
the  catheter. 

Usually,  in  about  thirty-six  hours,  a  purulent  discharge  appears, 
and  the  instrument  soon  becomes  loose  in  the  canal,  although  when 
first  introduced  it  may  have  been  firmly  retained  by  the  stricture.  It 
may  then  be  replaced  by  another  two  sizes  larger,  and  in  another  day 
or  two  a  similar  advance  may  be  made  ;  the  patient  sitting  up  daily 
for  a  few  hours,  if  the  gum-catheter  is  employed.  When  a  full  size 
has  been  reached,  the  catheter  is  to  be  withdrawn,  and  an  instrument 
passed  daily  for  a  few  days,  gradually  increasing  the  interval,  but 
endeavouring  to  retain  as  much  as  possible  of  the  calibre  gained  ;  a 
certain  degree  of  recontraction  at  first,  however,  is  always  met  with. 
Mechanical  apparatus  for  effecting  dilatation. — Among  various 
forms  of  special  apparatus  may  be  noticed  the  method  by  sliding 
tubes  over  a  small  urethral  guide  first  passed  into  the  bladder ;  so 
that  if  the  route  is  at  first  correctly  taken,  all  the  other  tubes  will 
follow  the  same  course.  It  is  difficult  to  say  when  this  principle  was 
first  adopted,  but  certainly  at  an  early  date.  Thus  Desault  advocated 
it  (1797),  more  recently  Dr.  Buchanan  of  Glasgow  (1831),  Dr.  Hutton 
of  Dublin  (1835);  and  Maisonneuve  (1845).  Mr.  Wakley  formerly 
improved  and  systematised  the  method ;  but  none  of  these  plans  have 
come  into  favour  with  surgeons  generally.  Then  also  an  attempt  has 
been  frequently  made  to  dilate  a  stricture  by  means  of  a  single 
instrument  which  expands  in  situ,  in  the  place  of  several  instru- 
ments of  increasing  calibres  which  require  to  be  successively  pushed 
through,  the  constricted  part.  With  this  object  Mr.  Luxmoor  (1812) 
employed  diverging  metal  rods ;  Leroy  d'Etiolles  the  same  method, 
some  years  later;  and  M.  Perreve  a  somewhat  similar  plan  (1847); 
Dr.  Arnott  commenced  the  employment  of  fluid  expansion  (1819). 
In  a  lesser  degree,  the  accomplishment  of  the  same  object  has  been 
attempted  by  the  use  of  catgut  bougies,  and  very  recently  by  bougies 
of  Laminaria,  a  species  of  seaweed  which  expands  in  contact  with 
moisture.  A  German  surgeon  formerly,  and  Reybard  of  Lyons  more 
recently,  have  employed  metallic  expanding  instruments  for  the  same 
purpose ;  although  the  latter  chiefly  employed  such  instruments  for 
maintaining  apart  the  incisions  after  urethrotomy.  But  he  proposed 
this  method  also  for  effecting  dilatation  by  progressive  steps,  with 
the  view  of  carrying  it  to  a  higher  degree  than  could  be  attained  by 
any  instrument  the  extent  of  whose  expanding  power  is  limited 
by  the  size  of  the  external  meatus,  which  is  well  known  to  be  the  narrowest  part  of 
the  urethra.  Perreve  of  Paris  (1847)  has  attempted  to  dilate  by  passing  cylinders 
of  gradually  increasing  diameter  between  two  blades  previously  passed  through  the 
stricture  as  a  guide  for  the  cylinders.     (See  his  instrument,  fig.  41.) 

In  considering  these   and  numerous  similar  means  which  have  been  employed,  it 
is  impossible  to  forbear  remarking  that,  to  effect  dilatation,  complicated  apparatus  is 
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not  so  efficient  or  so  desirable  as  the  employment  of  a  simple  bougie,  when  passed 
with  gentleness,  and  with  a  light  hand.  Were  catheterism  simply  an  affair  of  over- 
coming mechanical  resistance,  the  expedients  of  the  engineer  would  naturally 
commend  themselves ;  but  we  must  remember,  in  the  prosecution  of  dilatation,  that 
the  urethra  is  endowed  with  vital  functions  and  relations  of  the  highest  importance. 

Forcible  dilatation  was  some  half-century  ago  systematically  employed  by 
Mayor  of  Lausanne,  who  endeavoured  to  accomplish  it  by  driving  large  conical  metal 
bougies  through  the  obstruction.  His  method  gained  much  notoriety  for  a  short 
time,  but  was  soon  abandoned  on  account  of  the  disastrous  results  it  produced  in  the 
hands  of  most  surgeons. 

More  recently  Mr.  Holt  has  introduced  the  treatment  by  '  rupture.'  He  adopted 
Perreve's  instrument,  which  he  introduces  through  the  stricture  into  the  bladder,  and 
then,  instead  of  passing  gradually  tubes  of  increased  size,  he  at  once  forces  the  largest 
tube  along  the  central  guide  down  the  urethra,  so  as  at  one  stroke  to  split  the 
obstructing  tissues.  While  this  proceeding,  which  is  extremely  easy  of  performance, 
has  been  largely  adopted,  and  with  a  fair  amount  of  success,  it  is  by  no  means  with- 
out risk ;  and  the  relief  afforded  in  advanced  cases  is  often  of  only  brief  duration. 

I  myself  also  formerly  employed  a  two-bladecl  distending  instrument,  the  power 
of  which  was  exerted,  and  to  a  very  considerable  extent,  only  on  the  part  of  the 
canal  in  which  the  stricture  was  situated ;  but  I  have  relinquished  both  this  and 
the  preceding  by  rupture,  being  now  firmly  convinced,  from  a  long  experience  and 
comparison  of  methods,  that  internal  urethrotomy  properly  performed  is  a  safer  and 
more  efficient  operation  than  either. 

To  return  to  the  subject  of  gradual  dilatation,  and  particidarly  to  its  employment 
for  old  and  irritable  strictures  :  in  such  cases,  it  is  necessary  to  proceed  with  great 
caution.  More  progress  will  be  often  made  by  employing  those  adjuvants,  which 
deranged  health  requires,  than  by  pertinaciously  continuing  the  use  of  the  bougie 
when  the  stricture  is  unusually  obstinate.  Further,  having  arrived  at  any  given 
number  in  the  scale,  say  six  or  seven,  beyond  which  it  is  difficult  to  proceed,  we 
should  employ  half  or  intermediate  sizes,  which  I  have  long  used ;  or  employ  the 
French  scale,  which,  as  already  seen,  admits  of  more  gradual  steps  in  the  treatment. 

There  are  not  a  few  cases,  however,  in  which,  notwithstanding  our  care,  the 
patient's  existence  is  barely  a  tolerable  one.  The  urethra  and  bladder  are  sensitive, 
or  the  stricture  is  so  contractile,  that  fever,  or  retention  of  urine,  frequently  occur. 
These  facts,  recognised  by  all  surgeons  of  experience,  have  led  them  to  adopt  other 
methods.     The  next  to  be  considered  is  the  treatment  by  caustic  agents. 

1.  Caustics. — During  three  centuries  at  least,  escharotic  substances  have  been 
employed  to  destroy  the  obstructions,  in  earlier  times  supposed  to  be  '  callus '  or 
'  caruncle,'  which  oppose  the  passage  of  the  urine.  With  this  view,  savin,  antimony, 
mercury,  verdigris,  quicklime,  vitriol,  alum,  and  other  active  agents  have  been 
carried  by  some  contrivance  or  another  down  to  the  stricture.  John  Hunter,  in  the 
latter  part  of  last  century,  brought  into  note  the  nitrate  of  silver ;  and  Mr.  Whately, 
in  the  commencement  of  the  present  century,  the  caustic  potash.  These  substances 
have  been  supposed  by  their  advocates  to  act,  first,  by  deadening  sensibility,  and  thus 
allaying  spasm ;  secondly,  by  causing  to  slough,  and  so  destroying,  the  morbid  tissue 
of  the  stricture  itself ;  and  lastly,  by  dissolving  or  softening  that  tissue,  and  thus 
permitting  instruments  to  be  passed.  Although  these  agents  became  popular,  they 
have  long  ceased  to  be  used  by  surgeons.  It  was  found  impossible  to  limit  the 
application  of  any  soluble  substance  to  a  given  portion  of  the  urethra,  while  their 
use  is  by  no  means  free  from  painful  and  even  dangerous  results,  such  as  violent 
spasm,  retention,  and  fever.  Moreover,  there  is  no  doubt  that  these  caustics  in  time 
produce  increased  induration,  and  the  formation  of  fresh  contractile  tissue.  On  the 
other  hand,  the  advocates  of  potassa  fusa  were  wont  to  claim,  that  after  its  use  the 
catheter  is  more  easily  passed  ;  and  that,  in  cases  in  which  they  have  been  unable  to 
pass  any  instrument  at  all,  this  agent  has  frequently  been  successful :  while  numerous 
results  of  this  kind  may,  they  say,  be  referred  to.  Perhaps  the  opinions  and  practice 
of  the  profession  abroad,  in  reference  to  caustics,  cannot  be  more  truly  or  concisely 
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represented  than  in  a  late  record  by  Nelaton,  who  stated  that  '  cauterisation  of  any 
kind  is  rarely  employed  now,  on  account  of  its  uncertainty  and  the  tumefaction  of 
the  urethra  and  retention  of  urine  which  it  produces,  and  the  new  formation  of 
contractile  tissue  which  is  likely  to  result.' *  In  like  manner,  the  widely  received 
opinion  in  England  was  thus  expressed  by  Mr.  Erichsen  :  '  This  practice,  stigmatised 
by  Mr.  Liston  as  "  most  atrocious,"  has  now  but  few  advocates ;  and,  indeed,  there 
appears  to  be  nothing  that  it  effects  but  what  can  be  accomplished  much  more  safely 
and  easily  by  a  catheter  or  sound  in  an  ordinary  skilful  hand.'  2  It  may  be  added, 
that  my  own  observation  and  experience  has  led  me  fully  to  coincide  with  the 
opinions  thus  expressed.  It  may  not,  however,  be  altogether  out  of  place  to 
say  a  word  or  two  as  to  the  method  of  employing  these  agents.  Thus  the 
niti'ate  of  silver  has  been  applied  by  passing  a  small  stilet,  on  which  the  salt  has 
been  fused,  through  a  hollow  cannula  to  the  stricture,  with  which  the  agent  is  to 
remain  in  contact  for  a  few  seconds.  The  potassa  fusa  was  employed  by  attaching  a 
small  fragment,  the  fourth  or  the  half  of  a  grain,  to  the  end  of  a  wax  bougie 
which  is  to  be  pressed  for  a  moment  or  two  against  the  obstructure,  which  stops 
the  instrument  in  its  progress  along  the  urethra.3 

2.  Urethrotomy. — Under  this  term  are  included  numerous  modes  of  dividing 
the  morbid  structure  winch  surrounds  and  narrows  the  urethra.  All  may  be 
arranged  in  two  classes  :  the  first  contains  operations  in  which  the  incision  is  made 
altogether  within  the  urethra;  the  second,  those  in  which  incisions  commence  from 
without,  usually  in  the  perinasum,  and  are  carried  into  the  urethra  and  through  the 
seat  of  stricture. 

The  first,  or  internal,  urethrotomy  will  now  be  considered.  This  method  of 
dealing  with  obstinate  stricture  has  been  practised  for  above  a  century.  Long  before 
that  time  internal  incisions  had  been  combined  with  the  use  of  escharotics,  although 
it  does  not  appear  that  they  were  employed  alone  much  before  the  period  named. 
Allies  of  France  (1755),  Physick  of  Philadelphia  (1795),  John  Bell  (1806),  Charles 
Bell  (1807),  M'Ghie  (1823),  and  Stafford  (1827)  have  employed  different  instruments 
and  different  modes  of  performing  internal  incision.  Modified  forms  of  some  of 
these  have  been  occasionally  adopted  by  modern  surgeons  in  this  country ;  but  the 
method  has  been  practised  much  more  extensively  in  France,  where  very  numerous 
forms  of  urethrotome  have  been  designed. 

All  belong  to  one  of  two  classes  :  in  the  first,  section  is  made  by  pushing  down- 
wards a  sharp  blade,  generally  with  a  slender  conductor  in  advance  of  it,  into  the 
obstruction  to  be  divided — incision  from  before  backwards ;  in  the  second,  a  portion 
of  the  instrument  containing  a  small  blade  sheathed,  is  first  carried  through  the 
stricture,  which  is  divided  by  protruding  the  blade  and  drawing  it  outwards  through 
the  whole  of  the  contracted  portion — incision  from  behind  forwards. 

Incision  from  before  backwards. — Whenever  this  mode  is  practised,  a  guide  should 
be  previously  passed  through  the  stricture  into  the  bladder,  to  insure  an  accurate 
course  for  the  blade  :  formerly  incisions  were  made  without  any  guide — a  method 
now  wholly  discountenanced,  on  account  of  its  uncertainty  and  danger.  This  pro- 
ceeding has  usually  been  considered  more  applicable  to  obstinate  strictures  which  are 
situated  within  three  or  four  inches  of  the  external  meatus,  provided  they  are  not 
greatly  indurated,  than  to  those  which  are  more  deeply  placed,  although  it  is  equally 
possible,  with  modern  instruments,  to  employ  for  these  also.  The  methrotonies  of 
Ricord,  Mercier,  Reybard,  Trelat,  Charriere,  and  others  have  each  been  adopted  in 
turn  abroad.  In  this  country  but  few  have  pursued  the  method  in  any  form.  The 
author  formerly  designed  a  '  catheter  urethrotome,'  the  peculiarity  of  which  is  that 
every  step  of  the  process  is  mechanically  certain  and  safe,  after  a  No.  2  silver 
catheter  has    been  passed.       The  catheter  having  withdrawn  the  urine,  and  thus 

1  Elhnens  de  Path.  chir.  Paris,  1858,  torn.  v.  p.  409. 

3  Science  and  Art  of  Surgery,  2nd  edit.  Lond.  1857,  p.  925. 

3  Further  information  may  be  found  in  the  works  of  B.  Phillips,  who  first  advocated  and 
subsequently-  repudiated  the  emplovment  of  caustic ;  of  Dr.  Jas.  Arnott,  Mr.  Wade,  and 
Mr.  H.  Smith. 
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Fig.  42. 


Fig.  43.— Mai- 
sonneuve's 
Urethrotome 


proved  that  the  instrument  is  not  in  a  false  passage,  the  blade  slides  along  it  through 
the  stricture,  is  then  withdrawn,  and  a  large  gum  catheter  is  passed  over  the  small 
catheter,  which,  being  also  withdrawn,  concludes  the  operation  (see  fig.  42).  This 
remains  for  forty-eight  hours ;  and  dilatation  is  subsequently  continued,  but  the  method 
described  is  rarely  necessary.  The  incision  from  before  backwards  has  come  more 
into  use  on  the  Continent  within  late  years,  since  the  appearance  of  Maisonneuve's 
urethrotome  (see  fig.  43),  associated  or  not,  as  the  case  may  require,  with  the  use  of  a 
fine  flexible  guide,  which  precedes  the  instrument  in  its  passage  through  the  stricture, 

and  is  pushed  onwards  into  the  bladder.  The  salient 
angle  of  Maisonneuve's  blade  is  blunt  to  permit  of  its 
traversing  the  whole  canal  without  inflicting  injury, 
except  at  the  point  of  stricture,  some  of  the  tissues 
of  which  are  necessarily  divided  by  the  cutting  face 
of  the  blade  as  it  is  pushed  onwards  through  it  along 
the  groove.  But  the  blunted  angle 
referred  to  renders  the  instrument  im- 
perfect, inasmuch  as  it  fails  to  cut  the 
most  elastic  or  yielding  fibres  of  the 
stricture,  which,  by  reason  of  their 
yielding  character,  permit  the  blade 
to  pass  through  by  stretching  them. 
Neither  is  it  possible  by  any  mode  of 
using  the  instrument  to  control  or  re- 
gulate its  power,  and  it  is  thus  un- 
questionably inefficient  for  those  con- 
firmed and  indurated  strictures  which 
are  precisely  those  which  require  treat- 
ment by  complete  division.  This 
urethrotome  has  been  modified  by 
Sedillot  and  Toillemier  in  France,  by 
Berkeley  Hill  and  others  here,  more 
or  less  improving  it;  but,  notwith- 
standing these  changes,  the  objection 
remains  that  its  action  is  purely  me- 
chanical, not  susceptible  of  being  in- 
telligently modified  at  the  will  of  the 
operator. 

Of  late  Dr.  Otis  of  New  York 
has  advocated  a  combined  method  of 
stretching  the  urethra  and  cutting  it 
at  various  points,  so  as  to  ensure 
a  considerable  amount  of  patency 
throughout.  He  uses  a  dilating  bulb 
of  large  size  to  examine  the  tu'ethra 
with,  before  operating,  and  by  which 
it  is  not  difficult  to  recognise  several 
inequalities  in  calibre  at  different  situ- 
ations in  the  canal.  All  these  he 
aims  at  dividing  by  his  urethrotome. 
The  method  is  in  the  highest  degree  mechanical,  and  its  results,  so  far  as  they  have 
been  observed  in  this  country,  have  not  obtained  for  it  a  high  estimation  here. 

Incision  from  behind  foncards  is  on  the  whole  a  more  certain  and  effective 
method  than  any  of  the  preceding ;  and  it  is  applicable  equally  to  all  parts  of  the 
canal.  It  requires  generally,  however,  that  the  stricture  should  be  dilated  sufficiently 
beforehand  to  admit  that  pait  of  the  urethrotome  which  contains  the  blade  to  pass 
through  and  beyond,  before  the  incision  can  be  made ;  and  this  portion  is  necessarily 
equal   in  size  to  No.    4  or  5.     This  preliminary  dilatation  is  accomplished  by  the 


a,  a  grooved  silver  catheter,  size  of  Xo.  2, 
by  which  the  urine  is  withdrawn,  b  is 
a  rod  of  the  same  size,  which  screw's  into 
the  end  of  the  catheter.  c  is  the 
urethrotome  ;  6  the  blade  sheathed  ;  <f 
the  handle  which  unsheathes  it.  This 
instrument  passes  down  a  groove  in  x, 
and,  after  incising  the  structure,  is  with- 
drawn ;  when  e,  a  gum-elastic  catheter, 
is  passed  into  the  bladder  over  the 
catheter  and  rod,  ab. 
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*  continuous '  process.  It  has  often  been  objected  that  if  we  can  pass  a  No.  4  or  5 
through  a  stricture,  there  can  be  no  occasion  to  employ  any  cutting  instrument  at 
all.  But  such  a  remark  is  based  on  defective  acquaintance  with  the  subject.  The 
indication  for  a  cutting  operation  is  not  that  the  stricture  is  of  very  small  calibre,  hut 
that  it  is  non-dilatable — that  is,  that  its  calibre  cannot  be  permanently  increased  by 
the  most  persevering  and  judicious  application  of  instruments,  or  that  so  much  fever 
and  distress  are  produced  by  them  as  to  counterbalance  the  benefit  of  any  dilatation 
they  may  effect.  Thus,  a  stricture  may  at  the  outset  of  treatment  not  admit  even  a 
No.  1  bougie,  yet  in  a  short  time  it  may  be  easily  dilated,  and  show  only  slight 
tendency  to  return,  easily  counteracted  by  occasionally  passing  an  instrument ;  on 
the  other  hand,  a  stricture  which  habitually  admits  No.  6  or  7  may  be  the  cause  of 
the  greatest  suffering,  of  almost  daily  retention,  and  be  irritated  instead  of  benefited 
by  all  attempts  to  dilate.  It  is  in  such  cases,  happily  not  frequent,  that  incision  has 
proved  of  very  great  service.  I  have  rarely  experienced  better  results  from  any 
operation  than  those  obtained  from  internal  urethrotomy  in  cases  of  the  kind  described. 

Before  employing  any  form  of  internal  urethrotomy,  it  is  necessary  to  make  an 
accurate  survey  of  the  entire  urethra,  so  as  to  have  a  clear  idea  of  the  narrowed  point 
or  points,  their  extent  and  situation  in  the  canal.  This  is  accomplished  by  using 
the  bulbous  sounds  before  described  (page  214),  and  exploring  every  part  from  the 
external  meatus  to  the  prostate.  Having  a  clear  view  of  the  portions  requiring  to 
be  divided,  I  use  my  modification  of  Civiale's  urethrotome  by  preference  to  any 
other  (see  fig.  44). 

In  this  instrument  the  blade  lies  concealed  in  the  bulbous  extremity,  from  which, 
by  means  of  a  simple  contrivance  in  the  upper  end  of  the  sheath  or  cannula,  it  can 
be  made  to  project  one,  two,  three,  or  four  degrees,  according  to  the  depth  of  the 

Fig.  44. — The  author's  modification  of  Civiale's  Urethrotome. 
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incision  intended  (see  fig.  44  c).     The  mode  of  proceeding  is  as  follows  :   Having 
sufficiently  dilated  the  stricture,  so  that  it  will  admit  about  a  No.  4  or  5  bougie,  the 
previous  examination  of  the  obstruction  is  verified  by  the  urethrotome  itself,  the 
bulbous  end  of  which  forms  a  useful  sound.     This  bulb  is  carried  about  one-third  of 
an  inch  or  more  beyond  the  stricture,  the  blade  projected,  and  the  incision  made 
by  drawing  it  slowly  but  firmly  outwards — that  is,  in  a  direction  towards  the  external 
meatus — to  the  distance  of  an  inch  and  a  half  or  two  inches,  generally  towards  the 
floor  of  the  lU'ethra,  so  as  to  incise  fully  the  stricture  and  a  little  of  the  sound 
urethra  before  and  behind  it.     All  the  thickened  tissues  which  constitute  the  stric- 
ture should  be  divided,  or  the  result  will  be  incomplete.     After  this,  a  metallic 
bougie,  No.  14  at  least,  should  be  passed,  and  if  it  is  held  closely  at  any  point,  there 
is  still  almost  certainly  some  portion  left  which  requires  to  be  touched  with  the  blade — 
its  situation  can  be  ascertained  with  a  large  bulbous  sound ;  ultimately  No.  16  should 
in  most  cases  pass  with  perfect  freedom  ;  I  am  not  satisfied  with  less.    Next  a  No.  1 1 
or  12  gum-catheter  is  introduced  and  retained  at  least  for  twenty-four  hours;  and  even 
forty-eight  if  there  has  been  a  little,  undue  bleeding.     I  have  seen  on  one  occasion  some 
extravasation  of  urine  after  a  too  early  removal  of  the  catheter.     Subsequently  a  full- 
sized  bougie  should  be  passed  every  four  or  five  days  for  a  few  times,  then  every  week, 
and  lastly  once  or  twice  a  month.    Hemorrhage  to  any  considerable  extent  is  rare  :  if  it 
is  free,  a  full-sized  instrument  in  the  urethra,  and  external  cold,  will  stop  it.     Febrile 
svmptoms  occasionally  show  themselves  after  the  operation,  as  in  other  modes  of 
treatment,  and  disappear  without  remedial  means.      In  relation  to  the   accidents 
which  may  immediately  follow  the  operation,  the  following  is  the  result  of  about 
three  hundred  cases  of  urethrotomy  performed  by  myself  in  the  manner  described. 


222  DISEASES   OF   THE   URINARY   ORGANS. 

In  those  practised  for  stricture  situated  in  the  urethra  in  front  of  the  scrotum,  I 
have  seen  no  ill  effects  whatever.  In  those  practised  in  the  bulbous  part  of  the 
urethra,  I  have  occasionally  seen  free  and  once  dangerous  haemorrhage ;  very  rarely 
abscess,  extravasation  of  urine,  inflammation  of  the  bladder  or  kidneys,  or  pyaemia. 
Such  occurrences  are  occasionally  met  with,  but  in  a  very  few  cases  out  of  so  large  a 
number. 

In  relation  to  the  positive  benefits  which  are  to  be  obtained,  the  immediate 
result  is  perfect.  Properly  incised,  there  is  no  longer  the  slightest  grasp  on  the 
largest  instrument  introduced,  and  it  is  often  difficult  to  recognise  the  seat  of  the 
former  contraction. 

In  some  cases  these  results  are  maintained  for  a  very  long  period ;  in  others,  the 
stricture  in  a  few  years  shows  a  tendency  to  return  ;  but  as  in  external  division,  so 
in  internal,  the  contractility  and  the  non-dilatability — those  characters  which  have 
been  before  shown  to  be  the  indications  for  resort  to  operative  procedure — are  gene- 
rally much  diminished  in  intensity ;  and  if  subsequent  treatment  be  necessary, 
dilatation  usually  suffices ;  if  not,  another  urethrotomy  should  be  performed.  I 
have  had  excellent  results  from  a  second  operation  in  old-standing  cases,  in  which  I 
had  performed  a  primary  one,  at  such  varying  periods  as  from  seven  to  twelve  years 
before. 

Such  have  been  the  general  results  of  urethrotomy,  when  properly  performed, 
and  applied  to  suitable  cases.  I  think  it  right,  however,  to  add  here,  that  my 
observation  and  experience  of  distension  at  a  single  sitting,  or  by  rupture,  have  con- 
vinced me  that  we  may  thus  produce  excellent  results  at  first,  which,  however,  are 
not  often  durable;  so  that  these  methods  will  by  no  means  supersede  internal 
incisions.  For  all  non-dilatable  strictures  situated  from  two  to  four  inches  from  the 
external  meatus,  I  decidedly  prefer  internal  urethrotomy  :  the  operation  is  perfectly 
safe  and  easy  to  perform,  and  its  results  more  lasting  and  complete  than  any  other. 

Incision  is  especially  applicable  to  a  common  form  of  stricture  which  occurs  at, 
or  very  near  to,  the  orifice  of  the  urethra.  It  may  be  congenital,  the  result  of  in- 
flammation, of  cicatrisation  after  chancre,  or  other  lesion  there.  It  may  be  the  only 
obstruction  in  the  canal,  and  yet  give  rise  to  painful  and  serious  symptoms,  and  even 
to  a  fatal  result.  I  have  repeatedly  given  complete  relief  to  distressing  symptoms, 
the  cause  of  which  was  not  suspected,  by  dividing  an  external  meatus,  which  admitted 
nevertheless  a  No.  5  or  6  catheter.  The  incision  may  be  performed  with  a  director, 
and  a  straight,  narrow-bladed  bistoury ;  a  useful  instrument  is  a  small  bistouri  cache, 
passed  through  the  contracted  part  of  the  canal;  the  blade  opened  to  an  extent 
previously  determined,  and  drawn  out,  with  the  edge  towards  the  frsenum,  and  a  free 
section  made.  A  piece  of  dry  lint,  introduced  for  an  inch  and  left  there,  generally 
stops  the  bleeding ;  if  not,  an  artery  forceps  or  a  ligature  may  be  applied.  After  a 
day  or  two,  the  patient  introduces  a  short  conical  metal  bougie,  about  three  inches  long, 
and  provided  with  a  handle  sufficiently  large  to  prevent  its  slipping  into  the  urethra. 

The  late  Mr.  Colles,  of  Dublin,  adopted  a  method  of  treating  some  of  these  cases 
which  deserves  notice.  It  consists  in  drawing  over  the  surfaces  divided  by  the  section 
described  the  two  edges  of  urethral  mucous  membrane,  and  stitching  them  to  the 
external  margins  of  the  wound,  each  lip  of  which  is  thus  covered  by  membrane,  and 
prevented  from  adhering  to  its  fellow. 

External  urethrotomy. — The  division  of  the  tissue  composing  the  stricture  is 
sometimes  effected  by  incisions  commenced  from  the  external  surface.  Various  ex- 
ternal operations,  although  designed  mainly  to  relieve  retention  of  urine,  were  made 
at  a  very  early  period,  according  to  Rhazes  (10th  century)  and  Avicenna  (11th 
century).  The  earliest  operation  for  the  cure  of  stricture  apart  from  retention,  but 
in  which  the  surgeon  could  pass  no  catheter,  is  recorded  by  Wiseman  (1652).  A 
few  years  afterwards,  Solingen  at  Livourne  (Leghorn)  adopted  a  similar  course. 
Frangois  Tolet  and  Colet  (1690)  appear  to  have  performed  similar  operations  in 
France.  J.  A.  Petit  and  Ledran  (1740)  also,  not  infrequently.  In  1783  John 
Hunter  performed  the  operation  now  known,  and  described  hereafter,  as  the  perinseal 
section ;  but  it  was  rarely  employed  until  Mr.  Grainger  of  Birmingham  advocated 
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it  in  1815.  He  was  followed  by  Mr.  Arnott;  since  which  time  it  has  been  the 
proceeding  ordinarily  adopted  for  extremely  obstinate  cases,  when  the  surgeon  has 
been  unable  to  pass  any  instrument  through  the  stricture.  More  recently  (1844) 
Mr.  Syme  has  advocated  the  division  of  the  stricture  in  exceptional  cases,  where, 
although  a  catheter  can  be  passed  into  the  bladder,  no  treatment  has  afforded 
permanent  relief.  This  operation  he  called  '  external  division,'  a  term  which  should 
be  reserved  for  his  method ;  while  it  is  equally  desirable  to  limit  the  use  of  the  term 
'perinseal  section  '  to  the  proceeding  just  referred  to  for  strictures  which  have  been 
found  impervious  to  the  catheter. 

Perinseal  section,  or  the  operation  without  a  guide,  employed  for  so-called  '  imper- 
meable '  stricture,  is  less  frequently  performed  now  than  it  was  some  few  years  ago. 
There  has  been  a  growing  belief  that  few,  if  any,  strictures  exist  through  which,  if 
the  urine  issues  externally,  a  catheter  of  appropriate  size  may  not  be  passed  with  care, 
gentleness,  and  skill.  This  opinion,  after  a  large  experience  of  stricture  in  its  worst 
form,  I  entirely  endorse;  and  have  no  hesitation  in  stating,  as  a  general  rule  admitting 
of  very  few  exceptions,  that  no  stricture  permeable  to  urine  is  impermeable  to  an 
instrument,  providing  that  that  instrument  is  sufficiently  small,  and  is  used  with  the 
utmost  gentleness  and  care.  If,  however,  the  surgeon  meets  with  an  exception  to 
this  rule,  this  operation,  which  I  have  had  occasion  to  perform  only  three  times  in 
my  life  is  admissible.  The  method  of  performing  it  should  be  that  devised  by  Mr. 
Wheelhouse  of  Leeds.  A  straight  grooved  director,  with  a  slightly  hooked  extremity, 
the  groove  ceasing  within  a  quarter  of  an  inch  of  the  end,  is  passed  down  and  rests 
lightly  against  the  stricture.  A  median  incision  is  made  in  the  perinseuni  and  falls 
into  the  urethra,  only  a  quarter  of  an  inch  above  the  end  of  the  director,  and  there- 
fore into  the  groove,  not  exposing  the  hooked  extremity,  which  is  now  turned  round 
to  the  front,  made  to  hook  up  the  upper  angle  of  the  wound,  and  held  steadily  by  an 
assistant.  Two  others  hold  each  one  side  of  the  wound  apart  with  forceps,  exposing 
the  urethra  where  the  anterior  part  or  face  of  the  stricture  must  be  situated.  Search- 
ing with  probes,  this  will  now  be  found  and  opened,  and  the  director  ultimately  carried 
through  the  whole,  so  that  free  division  of  the  entire  stricture  is  accomplished.1  A 
catheter  is  then  tied  on  for  a  few  davs  in  the  usual  manner. 

External  division. — First,  a  clear  idea  of  the  precise  situation  and  extent  of  the 
stricture  must  be  formed  before  commencing.  Next,  the  patient  being  placed  as  for 
lithotomy,  a  staff,  the  lower  half  of  which  is  slender  and  grooved,  and  the  upper  of 
full  size,  is  passed  so  that  the  shoulder  or  edge  of  the  thick  portion  rests  firmly  against 
the  face  of  the  stricture,  the  slender  part  passing  through  it  into  the  bladder.  An 
assistant  holds  the  staff  in  his  right,  and  draws  up  the  scrotum  with  the  left,  hand. 
The  operator  makes  an  incision  in  the  line  of  the  raphe  from  above  downwards,  about 
two  inches  long,  continuing  it  until  he  can  distinguish  the  shoulder  of  the  staff,  and 
by  that  is  guided  to  the  position  of  the  stricture,  when,  taking  a  sharp  straight 
bistoury  in  his  right  hand,  and  the  staff  itself  in  his  left,  he  engages  the  point  in  the 
groove  of  the  staff  about  an  inch  below  the  shoulder,  and  cuts  upwards,  dividing  the 
tissues,  to  the  upper  end  of  the  groove.  If  the  stricture  has  been  properly  divided, 
the  shoulder  of  the  staff  may  be  passed  downwards  through  the  incised  part  with 
ease,  and,  if  so,  is  withdrawn,  and  a  large  gum  catheter  passed  in  its  place.  As  this 
sometimes  does  not  go  readily  into  the  bladder,  I  introduce  by  the  wound,  before 
withdrawing  the  staff,  a  concave  curved  director  along  the  convexity  of  the  staff,  on 
which  the  catheter  glides  securely  into  the  bladder.  If  the  catheter,  however,  en- 
counters difficulty,  and  is  obviously  grasped  after  it  has  been  passed,  some  fibres  still 
require  division,  and  these  should  be  at  once  incised. 

At  the  end  of  forty-eight  hours  the  catheter  is  to  be  withdrawn ;  and  about  three 
days  after  a  full-sized  sound  should  be  passed.  Subsequently  this  is  passed  once  a 
week,  and  then  less  frequently,  as  circumstances  require. 

Results  of  treatment  by  external  incisions. — In  reference  to  the  operation  without 
a  guide,  or  the  perinseal  section,  no  surgeon  should  perform  it  except  after  thoroughly 
assuring  himself  that  the  stricture  cannot  be  rendered  permeable  to  instruments,  and  so 

1  Brit.  Med.  Joum.  June  24,  1876. 
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made  amenable  to  other  modes  of  treatment.  In  some  cases  the  operation  is  per- 
formed successfully,  and  with  advantage  to  the  patient,  but  in  some  there  can  be  little 
doubt  that  the  route  of  the  stricture  itself  is  not  followed,  and  that  the  knife  makes 
a  new  channel  through  adjacent  and  often  very  unsound  tissues,  very  inadequate  to 
perform  subsequently  the  function  of  a  urethra.  In  a  few  instances  the  attempt 
to  make  a  channel  to  the  bladder  has  wholly  failed,  and  the  patient  has  been  removed 
from  the  operating-table  unrelieved ;  and  the  result  of  the  proceeding  has  been  fatal. 

Respecting  the  operation  of  external  division,  or  that  performed  on  a  grooved 
staff,  it  is  applicable  only  to  cases  which  present  an  insuperable  tendency  to  contract 
after  dilatation,  and  in  which  the  existence  of  intractable  perinseal  fistulse  demands 
some  such  operation. 

HaBinorrhage,  not  considerable,  sometimes  occurs  either  at  or  after  the  operation. 
Very  rarely  is  it  serious  ;  and  when  it  is,  there  ought  not  to  be  difficulty  in  stopping 
it.  A  full-sized  catheter  being  in  the  urethra,  it  is  necessary  to  plug  the  wound 
with  lint,  and  maintain  a  firm  pad  of  the  same  material  over  it,  by  means  of  a 
"T -bandage  closely  applied.  In  one  case  I  found  the  perinaeum  greatly  indurated 
with  several  fistulae,  and  had  obstinate  bleeding  from  vessels  which  the  ligature 
would  not  hold,  owing  to  the  nature  of  the  tissue  in  which  their  mouths  were 
embedded ;  but  I  succeeded  by  carrying  a  small  curved  needle  beneath  each  bleeding 
point.  In  regard  to  the  remote  results  of  the  operation,  there  is  undoubtedly  more 
or  less  of  recontraction  after  the  lapse  of  time.  This  has  chiefly  arisen  from  not 
dividing  the  entire  contracted  portion  of  the  urethra ;  in  other  cases  from  neglect  of 
subsequent  dilatation.  On  the  other  hand,  in  some  cases,  I  have  been  able  to  verify 
long  periods  of  freedom  from  symptoms,  and  very  slight  recontraction,  for  considerable 
terms  of  years  after  the  operation.  Probably  the  after  results  are  much  the  same 
as  those  which  follow  an  efficient  internal  urethrotomy. 

Spasm  of  the  Urethra. 

It  is  extremely  rare  than  any  considerable  closing  of  the  urethra  takes  place  as 
the  result  of  pure  spasm  of  the  muscles  surrounding  the  passage.  Granted,  how- 
ever, the  presence  of  true  stricture,  or  of  inflammation  in  the  canal,  an  undue  action 
of  the  urethral  muscles  may  be  excited,  so  as  still  further  to  narrow  it.  No  doubt  a 
slight  degree  of  this  action  may  be  excited  in  any  part  of  the  passage  ;  but  it  is  more 
obvious  in  the  membranous  part,  where  spbincteric  muscles  exist  in  addition  to  those 
unstriped  fibres  which  surround  the  canal  throughout  the  whole  of  its  course. 
Nevertheless  the  existence  of  '  spasm '  is  very  constantly  and  very  frequently 
affirmed,  often  without  any  proof  of  its  presence,  usually  in  order  to  account  for 
unsuccessful  catheterism. 

As  immediate  causes  of  '  spasm  '  may  be  named  the  following  :  the  presence  of 
organic  stricture ;  of  inflammation  from  repressed  gonorrhceal  discharge ;  irritation 
of  the  mucous  membrane  from  highly  acid  or  acrid  urine ;  from  foreign  matters 
ingested,  and  expelled  by  the  urine,  as  cantharides,  turpentine,  and  perhaps  some 
forms  of  condiments  and  of  alcoholic  drinks ;  and  from  voluntary  retention  of  urine. 
Examples  of  remote  causes  of  spasm  are  haemorrhoids,  fissure,  prolapsus,  fistulae, 
operations  on  the  rectum,  ascarides,  prurigo  about  the  anus,  derangements  of  the 
digestive  apparatus  and  of  the  cerebro-spinal  system.  But  it  is  important  to  re- 
member that  the  distinguishing  feature  of  phenomena  ascribed  to  irregular  muscular 
traction,  and  by  which  they  are  contrasted  with  those  of  organic  stricture,  is  their 
transitory  character.  This  is  never  the  case  with  the  symptoms  of  organic  stricture ; 
the  stream  then  varies,  but  it  never  attains  the  natural  size. 

In  treating  spasm  general  principles  must  be  kept  in  view,  and  applied  according 
to  the  particular  requirements  of  each  case.  The  chief  rule  is  not  to  regard  so  much 
the  system  itself  as  to  investigate  the  cause,  a  correct  appreciation  of  which  is  the 
key  to  successful  treatment.  The  cause  must  be  sought  not  only  in  the  urinary 
tract,  but  in  adjacent  and  allied  organs,  and  in  the  condition  of  the  system  at  large. 
Speaking  in  general  terms,  attention  directed  to  the  condition  of  the  animal  powers, 
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to  the  improvement  of  the  secretions,  and  to  the  regulation  of  the  regimen  and 
habits  of  the  patient,  will  conduce  more  to  the  removal  of  the  local  symptoms  than 
any  measures  apparently  of  more  direct  or  special  application.  I  have  known  one 
instance  of  spasmodic  retention  to  occur  periodically,  and  to  disappear' before  the 
use  of  quinine  :  Sir  B.  Brodie  records  one  similar  case.  A  hot  hip-bath,  or  the 
inhalation  of  ether,  may  sometimes  give  instant  relief.  For  the  most  part,  however, 
spasmodic  action  in  the  urethra  is  associated  with  inflammation  affecting  the  canal, 
and  especially  when  inducing  retention  of  urine.  (For  further  notice  of  its  treatment 
see  '  Retention  of  Urine,'  p.  228.) 

Inflammation. — The  pathological  condition  usually  present  in  what  has 
erroneously  been  called  '  inflammatory  stricture '  is  acute  inflammation  of  the 
prostate,  with  swelling  of  that  gland  (see  p.  196).  The  patient  complains  of  heat, 
fulness,  and  tenderness  in  the  perinseum  ;  the  passing  of  the  urine  is  exquisitely 
painful ;  the  stream  narrows  rapidly  during  the  act  of  passing  it,  and  ceases  before 
the  bladder  is  emptied  or  the  desire  diminishes.  "Usually  it  is  found  on  inquiry  that 
a  recent  purulent  discharge  from  the  urethra  has  been  suddenly  checked,  and  the 
signs  of  fever  are  usually  present.  As  this  condition  mostly  comes  under  the 
surgeon's  notice  for  relief  of  retention,  the  treatment  will  be  found  under  the 
head  of  acute  prostatitis. 

Tumours  of  the  urethra. — The  cause  of  urinary  obstruction  was  formerly 
supposed,  in  nearly  all  cases,  to  be  the  existence  of  '  carnosities '  or  '  caruncles ' 
growing  from  the  mucous  membrane  of  the  urethra.  Such  bodies  do  exist,  but  they 
are  excessively  rare. 

Pascal  (1718)  describes  two  cases  of  small  fungoid  excrescences  in  the  urethra.  Morgagni 
(1761),  in  his  forty-second  letter,  speaks  of  one  which  he  had  seen  among  many  examinations. 
Aruaud  (1769)  names  three  instances.  Hunter  met  with  two  cases  :  one  is  in  the  Museum 
of  the  Royal  College  of  Surgeons.  Sir  Charles  Bell  describes  and  figures  two  cases.  Amus- 
sat,  Civiale,  Lallemand,  Ricord,  Chelius,  Leroy,  and  Mercier,  all  describe  occasional  cases 
seen  by  themselves.  Guthrie  and  others  in  this  country  have  met  with  a  case  occasionally. 
A  specimen  of  polypoid  growth  from  the  mucous  rneniTvrane  of  the  membranous  portion  exists 
in  the  Museum  of  Guy's  Hospital.  I  have  myself  met  with  a  good  example  of  small  polypus 
springing  from  the  veruniontanum,  in  a  man  aged  fifty-four  years,  a  patient  in  the  St.  Mary- 
lebone  Infirmary.  The  only  sign  of  its  existence,  which  could  be  ascertained  during  life,  was 
an  increased  frequency  of  micturition.  Those  which  are  found  at  the  anterior  part  of  the 
canal,  and  which  appear  almost  confined,  as  regards  situation,  to  the  fossa  navicularis,  are 
usually  soft,  of  a  rose-red  colour,  bleed  very  readily,  and  are  indeed  an  intra-urethral  form 
of  wart. 

The  conclusions  respecting  growths  into  the  urethral  canal  are  : 

First,  that  the  existence  of  any  excrescence  so  large  as  to  attract  observation  as  an 
independent  growth  in  the  urethra  is  extremely  rare. 

Secondly,  that  these  bodies  consist  either  of  (a)  vascular  granulations  ;  (b)  poly- 
poid formations  peculiar  to  the  prostatic  part  of  the  urethra;  or  (c)  masses  of 
tubercular  and  cancerous  origin  :  always  secondary  to  primary  disease  elsewhere. 

Urinary  abscess  is  most  frequently,  but  not  invariably,  a  result  of  obstruction  in 
the  ui-ethral  canal.  It  may  be  regarded  in  reference  to  its  situation  as  penile  or  ante- 
scrotal,  scrotal,  perinaeal,  and  intra-pelvic.  Among  these  the  perinseal  is  the  most 
common,  next  comes  the  scrotal ;  the  intra-pelvic  occurs  usually  in  very  advanced 
cases  of  stricture,  &c,  and  the  penile  is  rare,  mostly  caused  by  acute  gonorrhoea. 

When  urinary  abscess  occurs  without  obstruction  in  the  urethra,  there  is  reason 
to  suspect  that  disease  exists  at  or  near  the  neck  of  the  bladder,  particularly  disease  of 
the  prostate.  Ordinary  perinaeal  abscess  maybe  acute  or  chronic  :  the  former  usually 
requires  prompt  interference  on  the  part  of  the  surgeon,  and  its  presence  is  often  in- 
dicated by  constitutional  symptoms  before  local  signs  appear.  If  there  are  tension, 
fulness,  and  tenderness  in  the  perinseum,  a  free  and  deep  incision  in  the  middle  line 
will  often  give  instant  relief :  and  if  matter  is  not  seen  at  once,  such  a  proceeding 
will  do  no  harm,  although  nothing  happens,  but  a  little  bleeding,  and  the  relief  of 
tension.  No  considerable  haemorrhage  need  be  feared,  although  sometimes  oozing 
may  continue  for  some  time.  When  it  has  ceased,  a  poultice  should  be  applied  to  the 
Vol.  III.  Q 
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wound.     After  this  the  patient  often  improves,   the  fever  subsides,    and  recovei-y 
follows  speedily. 

The  importance  of  opening  these  abscesses  soon,  cannot  be  overrated.  Matter 
pent  up  behind  the  deep  perineal  fascia  may  find  its  way  into  the  cellular  tissue  of 
the  pelvis,  by  the  side  of  the  bladder,  between  it  and  the  rectum,  and  give  rise  to 
dangerous  consequences,  or,  in  event  of  recovery,  to  urethro-rectal  or  vesicorectal 
fistulse.  Otherwise  it  may  burst  into  the  urethra,  and  be  discharged  by  the  external 
meatus.  The  collection  having  been  opened,  pus  in  some  quantity  escapes,  usually 
alone,  sometimes  mixed  with  urine,  but  not  necessarily  so.  One  of  the  main  objects 
in  making  an  early  opening  into  an  abscess  in  the  perinasurn  is  to  prevent  lesion  of 
the  urethral  walls ;  if  evacuation  be  soon  insured,  the  cavity  may  gradually  close,  and 
not  become  an  abnormal  passage  for  the  urine. 

In  the  case  of  chronic  abscess,  an  incision  should  be  made  when  the  presence  of 
matter  is  perfectly  evident.  Such  abscesses  are  usually  situated  near  the  bulbous 
portion  of  the  urethra,  and  appear  in  the  perina?um  and  scrotum  ;  sometimes  as  the 
result  of  ulceration  behind  the  stricture,  and  escape  of  a  drop  or  two  of  urine  into  the 
cellular  tissue  ;  oftener,  perhaps,  from  the  adjacent  irritation,  without  direct  com- 
munication at  first  with  the  urethra.  This  communication  almost  invariably  takes 
place  if  the  abscess  breaks  of  itself,  sometimes  when  it  is  opened  by  the  knife  ;  but 
when  opened  early,  generally  no  urine  appears  until  some  days  after  the  opei'ation, 
and  occasionally  not  at  all.  An  unnatural  opening,  however,  being  established,  the 
passage  of  urine  through  it,  which  occurs  at  each  act  of  micturition  if  the  stric- 
ture be  narrow,  prevents  its  closure.  This  artificial  canal,  usually  termed  urinary 
fistula,  is  a  common  accompaniment  of  neglected  stricture  and  often  a  troublesome 
complication. 

Urinary  fistulce. — Their  external  openings  are  mostly  seen  in  the  peri- 
neum and  scrotum,  which  are  traversed  by  them,  often  in  circuitous  routes]  less 
frequently  they  appear  in  the  groins,  the  upper  part  of  the  thighs,  the  adjacent  part 
of  the  nates,  or  even  above  the'pubic  .symphysis.  In  the  last-named  situation,  a 
fistula  usually  results  from  incisions  made  to  relieve  extravasation ;  but  in  the 
scrotum  or  perinseum  it  is  generally  due  to  a  previously- existing  urinary  abscess. 

Under  the  term  '  urinary  fistula? '  all  these  conditions  are  commonly  included ; 
some  of  them  simple,  and  easily  amenable  to  treatment ;  others  complicated,  and 
requiring  much  care  and  time  in  order  to  attain  a  successful  result.  Some  are  merely 
narrow  channels  through  nearly  healthy  parts  ;  others  pass  through  structures  in- 
durated and  deformed  by  repeated  deposits  of  plastic  matter,  and  sometimes  con- 
nected with  cavities  secreting  pus,  and  detaining  in  their  interior  urine  as  it  passes. 
The  external  orifices  of  the  fistulous  passage  may  be  few,  or  numerous,  and  giving 
exit  to  a  number  of  small  streams  when  micturition  is  performed.  And  lastly,  there 
are  those  openings  into  the  urethra  which  have  their  origin  in  loss  of  substance  after 
sloughing  ulceration,  or  injury  to  the  parts.  Thus,  under  the  general  term  urinary 
fistulas  three  forms  are  indicated,  each  requiring  appropriate  treatment. 

1.  Simple  fistula?.  The  first  class  embraces  those  cases  where  one  or  moi-e  fistu- 
lous passages  exists,  the  surrounding  parts  being  not  much  altered  from  their  natural 
or  healthy  condition.  They  are  the  result  of  nature's  mode  of  affording  relief  in 
cases  of  narrow  stricture  ;  and  patients  may  enjoy  fair  health,  notwithstanding  large 
6stulous  passages,  by  which  all  the  urine  is  passed.  But  the  annoyance,  sometimes 
the  pain,  besides  the  tendency  to  grow  worse,  which  accompany  urinary  fistula,  de- 
mand an  attempt  to  bring  about  a  natural  state  of  things. 

For  these  cases,  as  a  rule,  nothing  else  is  required  than  to  dilate  fully  the  urethra. 
The  urine  will  flow  by  the  natural  channel,  and  the  fistula?  will  heal  of  themselves,  if  we 
insure  a  patent  urethra.  Exceptional  cases  are  for  the  most  part  weak  in  constitution, 
have  little  reparative  power,  and  their  treatment  follows  with  that  of  the  next  class. 

2.  Cases  in  which  the  fistula?  pass  through  tissues  indurated  and  deformed  by 
inflammatory  exudation.  Here  our  first  duty  also  is  to  dilate  the  stricture,  and  in 
some  few  cases  the  fistula?  will  then  heal  slowly.  Dilatation,  however,  having  been 
maintained  for  some  time,  and  little  or  no  benefit  having  resulted,  it  used  to  be  the 
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fashion  to  employ  various  local  agents  to  stimulate  the  interior  of  the  fistulous  track 
by  the  galvanic  wire,  or  by  applying  solutions  of  nitrate  of  silver,  of  copper  or  of  can- 
tharides.  Probes  coated  with  the  first  named  were  passed  as  far  as  possible,  while  caustic 
potash  was  applied  to  the  narrow  orifices  to  insure  a  sure  exit  for  matters  discharged. 
Again,  external  pressure  has  occasionally  been  successfully  employed.  Still  more 
commonly  the  case  has  been  attempted,  by  tying  in  a  catheter,  for  days  together,  to 
insure,  as  it  was  supposed,  the  issue  of  urine  through  the  instrument,  and  thus  pre- 
venting it  from  irritating  the  fistulous  passages.  But  experience  shows  that,  however 
closely  the  instrument  may  fit  the  urethra,  the  urine  will  soon  pass  at  the  side. 

A  far  more  efficient  plan  is  to  withdraw  all  the  patient's  urine,  by  introducing  a 
catheter  several  times  a  clay.  When  the  patient  can  do  this  cleverly  for  himself,  and 
thus  insure,  at  every  want  to  pass  urine  during  a  period  of  a  few  weeks,  that  it  is 
removed  without  contact  with  the  urethra,  a  successful  result  may  be  hoped  for.  I 
have  had  numerous  examples  of  this  in  some  which  had  been  previously  most 
obstinate  cases.  Failing  by  this  means,  free  incisions  through  the  fistula?,  down  to 
their  origin  in  the  urethra,  or  nearly  so,  are  mostly  successful  in  inducing  healthy 
granulation  from  the  bottom  of  the  wound,  and  ultimately  closing  the  unnatural 
passages;  provided  always,  however,  that  the  stricture  is  amply  dilated,  otherwise  no 
measures  can  be  of  any  service.  In  those  cases  in  which  external  division  of  the 
stricture  on  a  grooved  staff  is  indicated,  this  operation  may  be  performed  so  as  to 
include  the  fistulous  openings  in  the  incision,  in  which  case  a  successful  result  may 
generally  be  reckoned  on.  An  obstinate  fistula  communicating  with  the  urethra, 
sometimes  follows  the  operation  of  lithotomy ;  this  may  be  successfully  treated  by 
the  introduction  of  a  wire  heated  by  the  galvanic  current. 

A  fistulous  passage  is  sometimes  prevented  from  closing  by  the  presence  of  a 
small  calculus  or  concretion  which  has  escaped  from  the  bladder,  or  as  a  deposit  from 
unhealthy  urine  while  passing  through  the  sinus.  Sometimes  it  occurs  in  fistula? 
connected  with  diseased  prostate,  or  with  a  prostate  which  is  the  subject  of  calculous 
formations.  Fistula  associated  with  the  prostate  may,  however,  exist  in  the  absence 
of  any  of  these  causes ;  such  as  those  very  rarely  connected  with  prostatic  abscess, 
and  which  are  generally  exceedingly  obstinate  and  irremediable. 

Urethro-rectal  fistula?  sometimes  occur  as  a  consequence  of  stricture  or  abscess, 
and  mor*e  rarely,  perhaps,  vesico-rectal.  Sometimes  they  follow  lithotomy,  as  when 
the  rectum  is  wounded  in  that  operation.  In  any  case  their  existence  is  usually 
announced  by  the  passage  of  liquid  by  the  anus ;  or  by  the  appearance  of  feculent 
matter  in  the  urine  or  by  the  urethra.  I  had  once  a  case  of  urethro-rectal  fistula  in 
a  patient  twenty  years  of  age,  the  result  of  prostatic  abscess  following  gonorrhoea. 
The  urine  passed  freely  by  the  anus  for  some  weeks.  After  trying  various  means,  the 
use  of  the  catheter,  &c,  without  success,  I  discovered  that  by  placing  him  flat  on  his 
face  during  the  action  of  micturition,  almost  all  the  urine  passed  by  the  urethra. 
This  plan  was  adopted  for  three  months.  Urine  ceased  to  pass  altogether  by  rectum 
in  a  month,  and  in  two  more  he  could  pass  it  in  the  upright  position  without  any 
escape.     The  fistula  has  remained  soundly  healed  ever  since. 

If  such  a  plan  does  not  succeed,  the  galvanic  wire  affords  the  best  chance  of  success. 
It  may  be  applied  through  the  rectum  ;  a  speculum  having  been  first  introduced,  and 
a  full-sized  sound  carried  into  the  bladder.  The  bowels  are  first  to  be  freely 
opened,  and  cleared  by  an  enema  before  the  application  of  the  cautery,  after  which 
they  must  be  prevented  from  acting  for  two  or  three  days.  The  cautery  is  to  be  re- 
applied two  or  three  times  if  necessary.  If  the  opening  is  large,  the  edges  may  be 
pared  and  brought  together  by  sutures ;  these  measures  are  mainly  applicable  after 
the  wound  in  lithotomy. 

3.  The  third  class  of  urinary  fistula?  comprises  those  which  depend  upon  destruc- 
tion of  the  walls  of  the  urethra  and  superjacent  parts.  The  common  causes  are, 
sloughing  from  extravasation  of  urine,  simple  and  phagedenic  ulcer'ation,  and 
mechanical  injuries  of  various  kinds.  They  are  for  the  most  part  larger,  although 
not  invariably  so,  than  any  of  those  already  referred  to.  Generally  a  portion  of  the 
urethra  is  destroyed,  as  well  as  the   structures  between  it  and  the  external  surface  : 
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so  that  some  of  the  mucous  membrane  of  the  upper  aspect  of  the  canal  is  visible  from 
the  outer  orifice.  As  a  consequence,  all,  or  nearly  all,  the  urine  passes  by  the 
opening  in  a  full  stream.  Such  fistulas  may  be  found  before  the  scrotum,  and  are 
called  ante-scrotal  or  urethro-penile ;  or  in  or  behind  the  scrotum,  known  simply  as 
scrotal  and  perineal  fistulas.  A  broad  distinction  exists  between  these  two  classes 
in  relation  to  treatment,  and  to  the  nature  of  the  operations  necessary  for  their  cure. 
Ante-scrotal  fistulas  are  difficult  to  close,  since  the  coverings  of  the  urethra  here  are 
thin;  while,  owing  to  the  mobility  of  the  penis,  it  is  difficult  to  maintain  the 
steadiness  of  position  necessary  in  a  part  which  is  the  subject  of  an  autoplastic 
operation.  Nevertheless,  with  all  these  difficulties,  in  addition  to  that  formidable 
one,  the  contact  of  urine,  such  openings,  even  when  large,  are  not  beyond  the  reach 
of  surgical  skill.  The  exercise  of  considerable  patience  and  attention  during  a  long 
period  are  indispensable,  both  to  the  surgeon  and  to  the  patient,  in  a  case  of  urethro- 
penile  fistula  requiring  a  plastic  procedure  for  its  cure. 

Treatment. — Ante-scrotal  fistulous  openings  of  small  size  have  been  closed  by 
repeated  applications  of  a  caustic  agent  to  their  edges,  such  as  nitric  acid,  nitrate  of 
silver,  or  strong  tincture  of  cantharides. 

Dieflenbach  used  the  cantharides,  combining  with  it  what  he  called  '  the  lace 
suture,'  for  small  fistulas  in  the  anterior  part  of  the  canal.  The  margin  of  the  fistula 
and  the  surrounding  skin  are  freely  touched  the  day  previous  to  operation  with 
strong  tincture  of  cantharides.  The  loose  epidermis  is  then  removed  by  scraping, 
and  a  sound  introduced  into  the  urethra  beyond  the  opening.  The  operator  takes  a 
small  curved  needle,  sharp  at  the  point,  with  a  silk  wax  thread,  and  introduces  it 
beneath  the  skin  at  about  three  lines  from  the  border  of  the  fistula.  The  point  of 
the  needle  is  carried  deeply,  but  not  into  the  urethra,  and  made  to  emerge  at  another 
point,  three  lines  from  the  margin  of  the  fistulous  opening.  By  three  or  four  of  these 
stitches,  the  thread  is  carried  round  the  opening,  until  it  finally  emerges  at  the  point 
at  which  the  needle  originally  entered :  and  the  thread  lies  in  the  cellular  tissue 
around  the  fistula,  at  about  three  or  four  lines'  distance  from  it.  Its  ends  are  now 
drawn  together  slowly,  so  as  gradually  to  approximate  the  borders  of  the  fistulous 
orifice  until  it  is  obliterated,  and  then  to  be  fastened  by  a  knot.  In  three  or  four 
days  the  ligature  may  be  divided  and  drawn  away.  Most  commonly,  however,  some 
plastic  operation  is  necessary  for  these  openings.  The  systems  of  Cooper  and  Earle,  the 
first  on  record,  are  the  basis  of  many  various  proceedings  since  employed.  Two  of 
the  modes  for  ante-scrotal  opening  are  described  in  the  essay  on  Plastic  Surgery  : 
I  have  given  others  in  my  own  work  on  '  Stricture '  and  '  Perinasal  Fistulas '  in  some 
detail. 

Retention  of  urine. — This  term  implies  a  condition  in  which  the  patient  is  unable 
to  pass  any  urine  whatever,  or  only  a  very  small  quantity  ;  and  is  in  danger  of 
serious  consequences  if  not  speedily  relieved.  Urine  may  be,  and  often  is,  habitually 
retained  in  the  bladder,  although  the  patient  passes  a  full  quantity  daily,  the  reservoir, 
however,  never  being  emptied.  This  is  engorgement  of  the  bladder,  and  is  not  reten- 
tion, which  term  indicates  an  acute  and  not  a  chronic  condition. 

Retention  of  urine  may  be  caused  by  simple  prostatitis,  usually  in  young  and 
middle-aged  subjects;  by  stricture  of  the  urethra,  usually  in  middle  life;  and  by 
hypertrophied  prostate,  in  elderly  persons  only. 

The  consideration  of  the  first  and  second  forms  comes  next  in  order  here. 

Complete  retention. — When  organic  stricture  exists,  retention  of  urine  is  always 
possible  if  exposure  to  certain  influences  takes  place.  Occlusion  of  the  passage  may 
be  caused  by  inflammation  or  unwonted  muscular  contraction  ;  or  by  a  combination 
of  both.  Sometimes  it  may  be  caused  by  a  foreign  body,  as  a  small  calculus,  a 
portion  of  a  membrane,  or  the  like,  obstructing  the  stricture;  and  this  is  a  rarer 
form. 

In  treating  retention,  the  catheter  is  the  first  means  required  in  nine  cases  out  of 
ten,  and  often  the  only  means.  The  first  point  to  be  ascertained  is,  is  the  case 
one  of  merely  temporary  obstruction  from  inflammation,  or  does  it  depend  on  old- 
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standing  stricture  1  The  next  points  are  the  duration  of  the  attack  and  the  condition 
of  the  bladder,  bearing  in  mind  that  while  some  patients  may  exhibit  distension  of 
that  viscus  almost  to  the  umbilicus,  the  subject  of  an  old  stricture  may  be  in  a  state 
of  greater  danger,  although  no  distension  is  perceptible  above  the  pubes,  owing  to 
the  contracted  condition  of  the  bladder,  which  has  become  natural  to  him.  The  treat- 
ment varies  somewhat  in  the  two  cases  just  briefly  described.  In  the  case  of  temporary 
inflammatory  obstruction,  it  has  been  recommended  to  employ  baths,  opium,  and 
depletion  before  using  the  catheter ;  and  relief  may  certainly  be  afforded  in  this 
manner,  but  mostly  after  prolonged  suffering  to  the  patient.  The  object  is  to 
avoid  injury  to  the  inflamed  urethra;  and  if  the  surgeon  is  not  skilled  in  the  use  of 
the  catheter,  it  may  be  the  safest  course.  But  if  he  employs  a  light  hand,  a  flexible 
catheter  of  rather  small  size,  say  No.  4  or  5,  should  be  at  once  passed  into  the 
bladder ;  and  this  is  generally  easy  enough.  If  he  fails  the  patient  should  have  a 
hot  bath,  100°  to  105°  or  108°,  to  relax  spasm  and  relieve  congestion ;  a  full  dose  of 
opium  by  the  mouth ;  and  if  there  is  much  straining,  an  opium  suppository  may  be 
given  also. 

If  there  is  much  inflammation  evidenced  by  a  swollen  penis,  urethral  discharge 
and  tender  perinseum,  a  dozen  leeches  on  the  latter  region  are  useful,  in  the  event  of 
retention  persisting  ;  relief,  however,  generally  follows  the  bath  and  opium,  which 
latter  may  be  repeated  two  or  three  times,  to  ensure  its  full  action  on  the  system. 
There  are  very  few  inflammatoiy  or  spasmodic  cases  that  will  not  yield ;  if  not,  an 
instrument  may  often  be  passed  with  comparative  ease  after  the  treatment  described. 
In  some  instances,  apparently  more  spasmodic  than  inflammatory,  repeated  doses  of 
the  tinct.  ferri  perchlor.  :  say  15  or  20  minims  every  half-hour,  administered  four 
or  six  times,  have  been  sometimes  found  to  relieve  the  retention. 

But  when  we  have  to  deal  with  retention  from  confirmed  stricture,  it  is  better  at 
once  to  examine  the  urethra  with  a  full-sized  instrument,  to  ascertain  the  locality  of 
the  obstruction,  and  then  patiently  attempt  to  pass  one  of  the  smallest  catheters, 
silver  or  gum.  In  relation  to  their  management,  see  pp.  215,  216,  on  Catheterism, 
in  difficult  cases.  If  this  proves  unsuccessful,  the  hot  bath  must  be  resorted  to  ;  and 
after  faintness  has  been  induced,  the  catheter  may  be  again  employed  while  the 
patient  is  still  in  the  bath. 

Further  treatment,  if  necessary,  must  depend  upon  the  condition  of  the  patient. 
Generally,  opium  should  be  given  by  enema  and  by  mouth,  after  which  the  catheter 
is  again  to  be  used.  Ether  is  of  great  value  in  obstinate  retention,  in  relaxing  the 
muscles  ;  preventing  involuntary  resistance  and  straining,  and  enabling  the  surgeon 
to  use  the  catheter  in  more  advantageous  circumstances.  The  time  which  is  to  be 
devoted  to  the  employment  of  all  these  means  must  be  regulated  by  the  judgment  of 
the  surgeon ;  but  if  still  unsuccessful,  and  the  patient's  condition  is  urgent,  the  next 
step  is  to  afford  relief  by  making  an  artificial  opening  either  into  the  bladder  or  the 
urethra. 

To  effect  this,  the  following  operations  are  employed  : — 

The  stricture  may  be  '  forced  ; '  or  the  urethra  may  be  opened  at  or  behind  the 
stricture ;  and  the  bladder  may  be  punctured,  either  by  the  rectum,  above  the  pubes, 
or  through  the  pubic  symphysis. 

1.  The  first  method,  or  'forcing'  a  stricture,  is  rarely  performed  now  with 
deliberate  intention.  It  consists  in  driving  a  silver  catheter  of  moderate  size 
forcibly  through  the  obstacles  which  oppose  its  course,  in  the  direction  of  the  bladder, 
which  when  reached  is  evacuated,  and  the  instrument  tied  in.  But  this  proceeding, 
although  formerly  recognised  as  admissible,  must  now  be  considered  outside  the 
domain  of  legitimate  surgery. 

2.  The  urethra  may  be  opened,  first,  by  a  dissection  from  the  surface  through 
the  stricture,  according  to  the  method  already  described  as  perimeal  section  (p.  223) : 
secondly,  the  urethra  may  be  opened  behind  the  stricture,  the  bladder  relieved,  and 
the  obstruction  divided  subsequently.  Both  these  are  delicate  operations.  Especially 
when  the  perinseum  is  indurated,  it  is  by  no  means  always  possible  to  dissect  through 
the  stricture  from  the  front,  or  to  hit  the  urethra  behind  the  obstruction.     The 
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perinseal  section,  under  such  circumstances,  may  fail  to  trace  the  narrowed  channel, 
or  even  to  discover  the  urethra ;  and  a  prolonged  operation  may  then  sometimes  end 
in  failure  to  relieve  the  patient. 

The  method  of  opening  the  urethra  by  an  incision  made  altogether  behind  the 
stricture  was  recommended  in  this  country  by  Guthrie  and  Liston,  but  is  very  rarely 
performed,  the  puncture  of  the  bladder  per  rectum  being  now  generally  preferred. 
They  advised  introducing  the  left  forefinger  into  the  rectum,  to  distinguish  the  apex 
of  the  prostate,  and  entering  a  straight  sharp-pointed  bistoury  with  the  right  hand 
just  in  front  of  the  anus,  so  as  to  hit  upon  the  urethra  at  the  point  indicated  by  the 
finger  in  the  rectum.  The  knife  is  carried  upwards  exactly  in  the  median  line,  so  as 
to  make  an  incision  of  one  or  two  inches  in  length.  In  this  manner  the  urethra  is 
to  be  sought,  and  the  stricture  afterwards  divided  forwards  or  not,  as  the  operator 
determines  to  be  most  desirable. 

3.  The  bladder  may  be  punctured  in  two  principal  ways,  viz.  by  the  rectum,  and 
above  the  pubes;  to  which  has  been  added  a  third,  through  the  pubic  symphysis. 
Formerly  it  was  also  punctured  by  a  direct  stab  from  the  perinseum — a  dangerous 
proceeding,  now  wholly  obsolete. 

Puncture  by  the  rectum  is  the  operation  most  commonly  adopted  at  the  present 
day.  Its  results  were  carefully  studied  by  Mr.  Cock,  formerly  of  Guy's,  who  did 
much  to  establish  its  value.  It  is  fraught  with  less  danger,  and  is  more  easy  of 
performance,  than  any  other  which  is  adopted  for  the  relief  of  retention.  The 
objections  made  to  it  were  :  liability  to  abscess  between  the  rectum  and  the  bladder; 
a  persistent  fistulous  opening  there;  injury  to  the  seminal  vesicles,  leading  to 
suppuration  of  the  testicle  ;  and  the  clanger  of  perforating  the  peritonaeum  with  the 
trocar.  The  last-named  and  most  serious  of  these  accidents  is  happily  that  which  is 
most  easily  avoided.  The  puncture,  made  with  care  and  judgment,  usually  falls 
short  of  the  peritoneal  pouch  by  an  inch  at  least.  The  other  results  do  occasionally, 
but  only  rarely,  occur. 

The  operation  is  thus  performed  :  The  rectum  being  emptied  by  an  enema,  the 
patient  is  placed  in  the  position  for  lithotomy,  and  firmly  held  by  two  assistants. 
The  operator  then  introduces  the  left  forefinger,  oiled,  into  the  rectum,  and  defines 
the  posterior  margin  of  the  prostate,  beyond  which  the  finger  should  be  extended  if 
possible.  Fluctuation  should  be  obtained  there,  from  the  contents  of  the  bladder,  by 
a  tap  made  on  the  hypogastric  region,  unless  the  viscus  be  very  contracted,  in  which 
case  the  propriety  of  operating  is  doubtful,  since  the  trocar  may  fail  to  enter  through 
want  of  sufficient  distension.  Having  determined  a  spot  at  which  fluctuation  is 
distinct,  and  directed  an  assistant  to  place  a  hand  on  each  side  of  the  supra-pubic 
region  to  support  the  bladder,  a  well-curved  trocar,  seven  inches  long,  is  carried 
along  the  finger  in  the  middle  line  to  the  part  indicated,  the  handle  depressed,  and 
the  point  carried  through  the  rectum  and  bladder,  until  it  is  felt  free  in  the  cavity  of 
the  latter.  As  the  stylet  is  withdrawn  the  urine  flows,  and  the  cannula,  or  a  flexible 
tube  passed  through  it,  retained  by  a  bandage  and  tapes.  The  length  of  time  it 
should  remain  will  depend  on  the  amenability  of  the  stricture  to  treatment.  If  this 
yields,  the  urine  will  pass  through  the  natural  channel,  and  the  opening  in  the 
rectum  will  readily  close :  there  is  no  fear  of  a  fistulous  opening ;  for  when  the 
cannula  has  escaped  by  accident,  it  has  been  impossible  to  replace  it,  and  a  fresh 
puncture  has  been  necessary.  When  fluctuation  cannot  be  felt  by  rectum,  or  when 
the  prostate  is  enormously  enlarged,  this  operation,  as  a  rule,  is  not  to  be  employed. 

Puncture  of  the  bladder  above  the  pubes  is  performed  as  follows  :  The  patient 
being  placed  in  a  half-reclining  position,  and  the  pubes  shaved,  a  vertical  incision  of 
the  integument  is  made  directly  above  the  symphysis  pubis,  about  an  inch  in  length ; 
this  is  to  be  carried  downwards  through  the  linea  alba,  so  as  just  to  admit  the  tip  of 
the  finger  to  reach  the  distended  bladder.  Meantime  an  assistant,  standing  behind 
the  patient,  places  one  of  his  hands  on  either  side  against  the  abdomen  to  steady  the 
bladder.  A  straight  or  a  slightly-curved  trocar  (if  the  latter,  the  convexity  should 
be  upwards)  is  then  to  be  carried  with  a  very  little  inclination  downwards  into  the 
bladder.     After  the  operation  the  cannula  should  be  exchanged  for  a  silver  tube, 
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specially  adapted  to  slide  through  it,  secured  by  tapes  and  a  T-bandage,  which  may 
remain  a  day  or  two,  when  the  tube  may  be  withdrawn,  and  a  gum-elastic  catheter 
worn  in  its  place. 

Dr.  Dieulafoy's  aspirator  is  a  safe  and  admirable  instrument  in  some  cases  for 
relieving  retention.  I  have  had  occasion  to  use  it  once,  as  a  far  less  serious  procedure 
than  any  puncture,  properly  so  called,  could  have  been,  when  retention  was  urgent, 
and  a  single  relief  of  the  bladder  would  probably  suffice,  as  it  did  in  this  instance. 
Next  day  I  was  able  to  pass  the  catheter,  after  which  dilatation  sufficed  to  overcome 
the  stricture  which  had  originally  caused  the  retention. 

A  puncture  through  the  symphysis  pubis  was  proposed  by  Dr.  J.  M.  Brander  of 
Jersey,  in  1825,  and  some  successful  cases  have  been  recorded.  He  introduced  a 
hydrocele  trocar  of  medium  size,  with  or  without  preliminary  division  of  the  skin, 
about  the  centre  of  the  symphysis,  and  at  right  angles  to  the  vertical  axis  of  the 
body.  Dr.  Brander  says,  '  somewhat  obliquely  downwards  and  backwards  towards 
the  sacrum,  a  piece  of  flexible  catheter  is  then  to  be  introduced  through  the  cannula,' 
and  retained  by  a  tape.  I  attempted  to  perform  this  operation  on  an  old  man  many 
years  ago,  and  could  not  penetrate  the  symphysis,  although  the  trocar  was  strong 
and  not  large  in  calibre.  With  the  improved  methods  of  puncture  above  referred  to, 
this  mode  should  not  be  in  future  adopted,  certainly  not  in  the  cases  of  elderly  persons 
where  the  cartilage  is  very  firm  or  ossified. 

In  considering  these  methods  in  reference  to  any  case  which  requires  operation, 
the  first  question  to  be  considered  is  the  following  : — 

Are  the  patient's  powers  and  condition  such  as  to  compel  us  to  prefer  the  simplest 
method  of  affording  immediate  relief,  without  regard  to  ulterior  results  1  If  so, 
unless  the  urethra  can  be  felt,  in  the  perinaeuni  distended  with  urine,  which  may 
sometimes  be  the  case,  especially  if  that  region  be  not  thickened  or  deformed,  the 
rectal  puncture  of  the  bladder,  supposing  the  prostate  not  to  interfere,  is  generally 
the  simplest  method,  as  it;  affords  instantaneous  relief  at  the  smallest  possible 
expense  to  the  patient's  powers.  But  if  it  is  probable  that  the  cannula  may  be 
required  for  some  time  after  the  operation,  I  prefer  the  supra-pubic  method,  especially 
if  the  bladder  is  distended,  as  it  is  difficult  to  maintain  a  cannula  in  the  rectum  for 
more  than  a  few  days ;  whereas  I  have  seen  patients  wearing  with  perfect  comfort  a 
tube,  even  for  many  years,  above  the  symphysis  pubis.  Again,  if  distension  of  the 
urethra  is  perceived  in  the  perinseum  (but  this  is  rare)  a  bistoury  may  be  carried  into 
it,  and  a  female  catheter  introduced  by  its  side  before  it  is  withdrawn ;  or  if  the 
powers  of  the  patient  are  good,  and  the  condition  of  the  parts  is  natural,  perinseal 
section  may  be  employed.  Having  relieved  the  bladder,  we  can  make  a  careful 
attempt  to  divide  the  stricture,  by  introducing  a  fine  probe  from  below  upwards 
through  the  stricture,  and  passing  a  catheter  into  the  bladder.  If,  however,  indura- 
tion and  deformity  of  the  perinseum  exist,  the  crisis  of  retention  is  not  a  favourable 
time  for  adopting  this  proceeding. 

The  treatment  of  retention  from  hypertrophy  of  the  prostate. — When  retention 
occurs  in  these  cases,  it  is  due  to  local  congestion  or  inflammation.  Hypertrophy 
occurs  only  after  middle  life,  and  develops  itself  slowly ;  and  when  much  obstruction 
exists,  exposure  to  cold,  or  an  excess  in  wine,  or  excitement,  may  produce  total 
retention.  Catheterism  is  then  usually  absolutely  necessary ;  for  although  partial 
relief  may  be  avoided  by  the  measures  which  reduce  inflammation,  spasm,  and  pain, 
the  bladder  can  rarely  be  emptied,  except  by  an  instrument.  In  nine  cases  out  of 
ten,  nothing  passes  so  easily  as  the  French  coudee  catheter,  which  has  a  special 
fitness  for  meeting  the  difficulty  which  an  enlarged  prostate  presents  to  most  other 
instruments.  In  events  of  its  failings,  the  best  catheter  is  the  English  gum  of  rather 
full  size  (say  9  or  10) ;  one  that  has  been  kept  on  an  over-curved  stylet  for  a  con- 
siderable time,  in  order  to  impart  to  it  a  perinauent  curve,  which  is  essential  to  success 
in  its  employment;  and  renders  it  exceedingly  valuable.  But  in  the  absence  of  such 
an  one,  and  also  in  some  cases  where  the  prostate  is  unusually  large,  it  is  necessary  to 
employ  a  silver  prostatic  catheter;  which  should  be  about  No.  9  or  10;  and  from 
twelve  to  fourteen  inches  long  from  the  rings  to  the  end  of  its  beak ;  and  the  curved 
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portion  should  comprise  about  a  fourth  to  a  third  of  a  circle  of  from  four  and  a  half 
to  five  and  a  half  inches  in  diameter. 

In  passing  the  ordinary  prostatic  catheter,  any  difficulty  met  with  is  usually  at 
the  neck  of  the  bladder;  and  its  point  requires  to  be  tilted  up  over  the  tumid 
prostate.  On  this  account  a  beaked  catheter — that  is,  one  resembling  in  form  a 
lithotrite — will  sometimes  pass  readily  when  the  former  fails. 

The  question  occasionally  arises,  Is  it  desirable  to  evacuate  the  bladder  completely 
when  retention  has  existed  for  a  long  time  1  In  very  rare  instances  the  removal  of 
a  large  quantity  of  urine,  amounting  to  several  pints,  especially  when  an  upright 
position  of  the  patient  has  been  incautiously  permitted,  has  been  followed  by  fainting 
and  depression,  from  which  he  has  never  rallied.  When  vesical  dulness  is  very  con- 
siderable, it  is  prudent  to  afford  gradual  relief.  The  removal  of  forty  ounces  will 
afford  complete  ease,  the  catheter  is  retained,  and  after  the  lapse  of  half  an  hour 
another  portion  may  be  withdrawn ;  in  this  manner  the  bladder  may  be  gradually 
emptied,  a  condition  which,  as  a  rule,  must  be  insured  at  least  twice  a  day  subsequently. 
It  is  not  long  since  I  gave  evidence  in  a  court  of  law,  in  a  case  in  which  death  had 
occurred  instantly  after  six  pints  of  urine  had  been  suddenly  withdrawn  in  the  upright 
position. 

A  point  of  importance  remains.  A  catheter  having  been  introduced  with  diffi- 
culty for  the  relief  of  retention,  should  it  be  permitted  to  remain1?  The  answer  must 
depend  on  circumstances.  If  the  prostate  and  bladder  are  much  inflamed  the  presence 
of  a  catheter  may  aggravate  their  condition.  On  the  other  hand,  the  bladder  will 
soon  fill  again,  and  less  hazard  may  be  incurred  by  the  presence  of  the  instrument 
than  by  fresh  attempts  to  pass  it,  especially  if  great  difficulty  was  experienced  in 
passing  it  at  first.  I  have  seen  great  danger  incurred  by  the  too  early  removal  of  a 
catheter  which  had  relieved  an  urgent  attack  of  retention. 

If,  however,  which  very  rarely  happens,  catheterism  proves  unsuccessful,  and 
relief  is  necessary,  the  bladder  may  be  punctured  (see  page  230).  If  the  prostate  be 
very  large,  the  rectum  is  not  so  convenient  a  situation  for  the  proceeding  as  the 
supra-pubic  region,  which  is  therefore  generally  adopted.  I  have  punctured  by 
rectum  with  the  best  results  for  retention  from  enlarged  prostate,  but  then  a  fluctua- 
ting point  was  within  reach  of  the  finger;  this  condition,  however,  is  in  advanced 
cases  exceptional. 

Perforation  of  the  obstructing  portion  of  the  prostate  was  formerly  a  recognised 
proceeding,  and  was  done  by  steadily  pressing  a  strong  silver  catheter  of  full  size,  a 
finger  having  been  placed  in  the  rectum,  through  the  obstructing  tissues  until  the 
operator  feels  that  the  point  is  free  in  the  bladder,  and  that  the  urine  flows  through 
the  instrument.  This  was  done  by  Home  and  Brodie.  Liston  employed  a  cutting 
stylet '  carried  through  a  slightly- curved  and  long  cannula,'  and  '  practised  the  operation 
a  few  times  successfully.'  I  do  not  hesitate  to  disapprove  of  this  proceeding,  believing 
it  to  be  always  hazardous  and  in  no  circumstances  necessary.  Our  present  experience 
of  puncture  in  various  ways  enables  us  to  dispense  with  so  uncertain  and  rude  a 
practice  as  the  foregoing. 

Extravasation  of  urine  takes  place  during  unrelieved  retention  by  the  giving  way 
of  the  urethra  at  some  point ;  it  is  very  rare  indeed  that  the  bladder  itself  is  ruptured. 
In  either  case,  however,  mechanical  distension  is  not  the  direct  or  only  cause. 
Ulceration  of  the  mucous  membrane  behind  the  stricture  leads  to  a  breach  of  the 
urethral  walls.  The  bladder  contracting  drives  the  urine  with  great  force  into  the 
cellular  interspaces  around,  so  that  it  soon  reaches  the  superficial  fascia  of  the  scrotum 
and  abdomen,  when  the  rupture  occurs  anterior  to  the  membranous  portion,  as  is 
almost  invariably  the  case.  The  situation  of  the  swelling  and  inflammation  is  cha- 
racteristic in  these  cases,  because  the  course  of  the  extravasated  urine  is  defined  and 
limited  by  the  union  of  the  superficial  with  the  deep  layers  of  fascia  at  certain  points. 
Thus  the  scrotum  is  first  distended ;  and,  as  the  fluid  increases,  it  rises  into  the 
coverings  of  the  penis  and  over  the  pubes  and  abdomen,  but  does  not  descend  to  the 
thighs,  because  in  the  line  of  Poupart's  ligament  these  fascia?  are  blended,  and  prevent 
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'the  passage  of  urine  beyond  their  junction.  The  consequences  of  extravasation  are 
extremely  disastrous ;  inflammation  results  from  the  irritating  fluid  wherever  it  goes, 
and  the  areolar  connections  of  the  skin  and  subjacent  tissues  are  destroyed.  If  un- 
relieved, the  distension  becomes  enormous,  the  scrotum  sometimes  attaining  the  size 
of  a  human  head;  the  skin  assumes  a  dusky  red  hue,  or  becomes  purplish  and  livid'; 
and  gangrenous  spots  may  appear ;  such  an  one  is  often  seen  on  the  dorsum  of  the 
penis,  an  unfavourable  sign,  although  not  one  that  is  necessarily  fatal.  The  general 
condition  of  the  system  is  one  of  depression ;  and  unless  complete  relief  be  afforded, 
the  patient  must  inevitably  be  lost.  He  is  frequently  delirious,  with  brown  tongue 
and  extremely  feeble  pulse,  when  the  extravasation  is  considerable. 

In  these  circumstances  it  is  necessary  at  once  to  make  free  and  depending  incisions 
into  the  distended  parts.  The  scrotum  especially  demands  a  long  and  deep  incision 
on  either  side  the  middle  line,  frequently  the  pubes,  and  the  penis  itself  also.  These 
incisions  will  not  only  free  the  parts  from  the  extravasated  urine,  but  provide  for  its 
passage  from  the  bladder.  By  these  openings  the  purulent  matters,  debris,  and 
sloughs  will  subsequently  come  away,  often  in  very  large  quantity.  No  immediate 
measures  for  the  cure  of  the  stricture  are  necessary,  as  in  the  patient's  condition  they 
are  neither  practicable  nor  advisable ;  and  it  is  probable  that  when  the  retention  is 
relieved  a  catheter  may  be  passed  into  the  bladder  by  the  urethra ;  however,  there  is 
no  occasion  to  do  this  until  the  system  has  rallied,  which  it  often  does  to  a  marvellous 
extent.  In  a  few  hours  the  sufferer  may  emerge  from  a  state  of  utter  prostration 
to  one  of  comparative  comfort  and  promise ;  the  symptoms  of  depression  and 
exhaustion  sometimes  disappearing  as  by  a  charm,  unless  the  injury  inflicted  has 
been  too  extensive  to  admit  of  repair.  Meantime,  alcoholic  stimulant  and  nutri- 
ment may  be  given  to  support  the  powers  of  life.  Ammonia  and  bark  may  also 
be  serviceable.  Opiates  are  rarely  necessary,  unless  symptoms  of  nervous  excitement 
appear. 

However  favourably  the  patient  progresses,  much  sloughing  takes  place  affecting 
the  scrotum  to  a  greater  or  less  extent :  both  testicles  are  sometimes  uncovered,  and 
are  even  seen  hanging  by  the  cord.  During  this  process  the  removal  of  the  products 
of  decomposition  and  the  cleanliness  of  the  parts  must  be  provided  for :  poultices 
containing  a  little  carbolic  acid  should  be  frequently  applied  and  changed. 

If  the  extravasation  have  taken  place  between  the  two  layers  of  the  deep  perinatal 
fascia,  a  firm,  hard,  and  deep-seated  swelling  may  sometimes,  but  not  always,  be 
detected  in  the  perinseum  and  should  at  once  be  freely  opened.  If  it  occur  behind  the 
fascia  altogether — but  this  is  very  rare — the  mine  finds  it  way  upwards  around  the 
base  of  the  bladder,  and  a  fatal  result  is  inevitable. 

Rupture  of  the  bladder. — This  accident  is  excessively  rare  except  as  the  result  of 
direct  violence.  It  then  usually  occurs  from  a  blow  on  the  abdomen  or  from  a  fall, 
when  the  viscus  is  distended  with  urine.  It  may  be  occasioned  by  a  fragment  of 
bone  when  the  pelvis  is  fractured  (see  Injuries  op  the  Pelvis,  vol.  i.).  When  it 
happens  as  a  sequence  to  stricture,  it  does  so  by  ulceration,  although  it  may  not 
always  occur  in  the  bladder  proper,  but  in  a  dilated  sacculus  springing  from  it. 
Occasionally  the  discharge  of  urine  takes  place  directly  into  the  peritonseal  cavity, 
more  commonly  into  the  cellular  connections  of  the  organ  below  the  line  of  its 
peritonseal  coat,  after  which  it  may  enter  the  peritonaeum  or  not.  In  any  case  a 
recovery  has  never  been  known  to  happen,  and  can  scarcely  be  regarded  as  possible. 

The  symptoms  of  vesical  rupture  take  place  after  a  prolonged  but  not  necessarily 
absolute  retention.  The  patient  usually  states  that  he  has  felt  something  give  way. 
Acute  abdominal  pain  then  sets  in  ;  tin  belly  becomes  exceedingly  tender  and  dis- 
tended ;  the  features  are  pinched  and  anxious ;  the  breathing  hurried  ;  obstinate 
hiccough  occurs,  sometimes  vomiting  ;  the  pulse  is  quick,  and  irregular  ;  the  flow  of 
urine  ceases  altogether,  as  does  also  the  straining  to  void  it.  General  fluctuation  may 
be  sometimes  found  in  the  abdomen,  and  inordinate  distension  of  the  bladder,  pre- 
viously felt  in  the  rectum  beyond  the  prostate,  has  disappeared.  Sometimes  the 
patient  is  delirious,  and  even  maniacal.     And  after  a  period  varying  from  thirty-six 
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hours  to  four  or  five  days  from  the  accident,  during  which  the  patient's  agonies  are 
extreme,  death  takes  place. 

The  indications  of  treatment  are  as  follows  :  To  provide  for  the  free  exit  of  the 
urine  from  the  bladder  by  puncture;  to  alleviate  suffering  by  large  doses  of  opium, 
with  hot  fomentations  and  rubefacients  to  the  abdomen  ;  and  to  support  the  powers 
of  life.  Whether  an  attempt  to  remove  the  urine  in  case  of  extravasation  into  the 
abdominal  cavity,  by  puncture  of  its  walls,  should  ever  be  entertained,  is  an  unsolved 
question.  Such  a  proceeding  affords  the  only  chance  (exceedingly  slender  as  it  is)  of 
recovery  which  suigical  aid  could  afford. 

Henry   Thompson. 
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OF  all  the  ailments  to  which  the  human  frame  is  liable,  that  of  the  formation  of  a 
stone  or  calculus  in  the  kidney,  bladder,  or  urinary  passages  is  undoubtedly 
one  of  the  most  formidable  and  important.  And  on  account  of  the  tendency  of  this 
formation  to  become  lodged  in  certain  dilated  portions  of  the  urinary  apparatus 
behind  natural  necessary  narrowings,  it  is  thereby  rendered  liable  to  increase  in  size, 
and  consequently  soon  to  become  impassable  and  incapable  of  expulsion.  The  stone 
now  acts  as  a  foreign  body,  and  irritates  the  delicate  structure  of  the  part  in  which  it 
is  retained,  causing  at  first  local  disturbance  and  mischief,  afterwards  seriously  in- 
volving the  constitution,  and  ultimately  leading  to  a  miserable  existence,  which  most 
frequently  terminates  in  a  lingering  death. 

In  order  to  comprehend  more  fully  the  subject  in  all  its  bearings,  it  behoves  us  to 
take  into  consideration  the  causes  and  formation  of  stone ;  and  in  doing  so,  we  must 
necessarily  review  cursorily  the  circumstances  which  may  give  rise  to  this  affection  by 
passing  in  survey  the  more  simple  and  slight  deviations  of  the  urinary  fluid,  then  its 
more  aggravated  changes  from  the  condition  of  health,  until  we  arrive  at  those  still 
more  complex  and  dangerous  forms  which  cause  the  amalgamation  of  the  deposits 
into  a  mass,  constituting  a  stone. 

But,  previous  to  these  inquiries,  it  is  the  essential  duty  of  the  surgeon  to  be  well 
acquainted  with  the  urine  in  a  state  of  health,  and  in  its  varied  conditions  under 
every  circumstance.  He  should  know  its  chemical  constitution,  its  specific  gravity, 
its  amount  of  acidity,  its  variety  of  colour,  its  microscopical  appearances,  &c. ;  and 
not  only  this,  but  he  must  also  bear  in  mind  the  changes  which  the  urine  undergoes 
during  certain  conditions  of  the  body,  and  during  certain  periods  of  the  day  :  thus 
there  is  the  urine  of  the  blood,  passed  early  in  the  morning  before  any  repast ;  the 
urine  after  the  use  of  drinks;  and  the  urine  after  the  partaking  of  solids — all 
modifying  the  condition  of  the  constituents.  All  these  points  are  carefully  detailed 
in  our  standard  chemical  and  physiological  works,  and  in  the  numerous  special 
monographs  on  the  urine,  to  which  the  reader  is  referred. 

In  making  a  careful  analysis  of  the  constituents  of  the  urine,  we  find  that  there 
are  two  sources  from  which  an  abnormal  condition  may  arise ;  and  that  an  excess  or 
deficiency  of  the  elements  from  either  of  these  sources  may  disturb  the  balance,  and 
thus  dispose  to  a  precipitation  of  one  or  other  of  the  constituents,  causing  deposits. 
The  one  source  is  from  the  organic  elements,  and  of  these  urea  and  uric  acid  are  the 
most  frequent.  Urea  bears  the  proportion  of  twelve  or  fifteen  to  thirty  or  forty  parts 
in  1000  parts  of  urine ;  it  is  exceedingly  soluble  and  liable  to  decomposition  with  a 
development  of  ammonia,  which  is  accelerated  by  mucus  or  other  animal  substances 
becoming  putrid  ;  this  may  take  place  in  the  urine  in  the  bladder  under  certain  dis- 
eased actions,  and  prove  an  abundant  source  for  calculus.  Uric  acid,  on  the  contrary, 
exists  in  very  small  proportions — half  a  gr.  to  one  gr.  in  1000  grs.  of  urine ;  it  is 
very  insoluble  in  water,  so  that  any  excess  of  living,  such  as  increased  animal  diet, 
will  cause  a  ready  deposition  of  this  substance ;  hence  the  frequency  of  deposits  and 
calculi  of  uric  acid ;  and  from  this  being  the  chief  constituent  of  most  stones,  the 
deposit  has  derived  the  name  of  lithic  acid.  The  other  source  is  from  the  inorganic 
constituents,  the  salts  of  the  urine  :  these  comprise  saline  and  mineral  ingredients. 
The  saline  are  soluble  in  water,  and  consist  of  sulphuric,  phosphoric,  and  hydrochloric 
acids,  in  combination  with  their  bases,  potash  and  soda.  The  mineral  salts  are 
insoluble  in  water,   and  consist  of  phosphoric  and  occasionally  carbonic  acids,  in 
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combination  with  their  bases,  lime,  magnesia,  and  sometimes  alumina  ;  traces  of  silica 
are  occasionally  met  with.  Of  these  salts  the  phosphates  are  the  most  important,  as 
being  more  readily  prone  to  be  deposited. 

Urinary  deposits} — These  may  be  advantageously  arranged  under  the  foregoing 
two  chief  heads  :  (1)  the  uric  acid  and  urate  deposits,  with  their  allies  the  oxalate, 
uric  oxide,  and  cystic  oxide  varieties,  derived  from  the  organic  or  animal  elements 
of  the  urine ;  and  (2)  the  phosphates  and  the  cai-bonate  of  lime,  deposited  from  the 
inorganic  elements  or  salts  of  the  urine.  But  besides  these  two  varieties  there  are 
other  deposits  to  which  we  shall  merely  direct  attention,  without  entering  into  a 
description  of  them,  viz.  the  non  crystalline  organic  products,  such  as  blood,  pus, 
mucus,  epithelium,  spermatozoa,  milk,  fatty  matter,  &c;  and  the  high-coloured 
deposits  of  doubtful  origin,  viz.  cyanourine,  melanourine,  indigo,  Prussian-blue. 
Two  rare  forms  of  deposit,  the  fibrinous  and  uro-stealith,  will  be  alluded  to  under 
the  head  of  calculi. 

1.  The  uric  acid  deposits  may  be  simply  a  yellow-pink,  red,  or  lateritious 
sediment,  composed  of  variously-formed  crystals  :  these  crystals,  however,  may  collect 
into  uniform  masses,  producing  a  kind  of  sand,  of  about  one-fortieth  to  one-sixtieth 
of  an  inch  in  diameter,  and  mostly  globular  or  oblong ;  again,  such  masses  may 
concrete  and  form  a  diminutive  kind  of  calculus,  called  gravel,  attaining  often  the 

T  .     .    .,  size  of  a  pea,    and    capable   of   being   passed 

with   the  urine.     The  crystals  very  commonly 
consist  of  rhombic  plates,  with  the  obtuse  angles 
more  or  less  rounded  off,  or  acuminated  doubly- 
convex  lozenge-shaped  plates ;    but  the  normal 
form  is  the  rhombic  prism.     By  the  addition 
of  acetic,  nitric,  or  hydrochloric  acid,  uric  acid 
may  be  separated  from  its  salts  in  the  form  of 
rhombic  tablets  or  six-sided  prisms.     Dr.  E.  A. 
Sansom  2  states  that  the  form  of  the  crystal  is 
much  affected  by  the  strength  of  the  acid  which 
is   added;  thus,   where  the    acid    is  small   in 
quantity,  the  crystals  are  regular,  mostly  tables, 
squares,  and   lozenges;    where  the   acid  is  in 
larger  quantity,  added  to  a  strong  solution  of  urate  of  ammonia,  they  consist  of  large 
and  loDg  tables,  with  very   elongated  lozenges;  and  where  the  acid  is  strong,  and 
amorphous  urate  itself  used,  the  crystals  most  frequent  are  acicular  prisms.    The  causes 
which  give  rise  to  this  deposit  are  described  by  Di\  G.  Bird  3  to  be :  (I)  the  waste  of  tissues 
being  more  rapid  than  the  supply,  as  in  fever,  rheumatism,  &c. ;  (2)  the  supply  of  nitro- 
gen in  the  food  being  greater  than  is  required  for  the  reparation  of  the  tissues,  as  in 
over-indulgence,  especially  in  the  use  of  animal  food;  (3)  the  process  of  digestion 
being  insufficient  to  assimilate  an  ordinary  and  normal  supply  of  food,  as  in  dyspepsia; 
(4)  obstruction  to  the  cutaneous  outlet  for  nitrogenised  secretions,  as  met  with  in 
diseases  of  the   skin,  variability  of  the  climate,  &c. ;  (5)  congestion  of  the  kidneys, 
following  injury  or  disease  of  the  organ.     Imperfect  respiration  is  also  said  to  be  a 
cause  of  an  undue  proportion  of  uric  acid  in  the  urine,  owing  to  an  excess  of  carbon 
and  oxygen  uniting  with  urea.     The  treatment  to  be  adopted  will  of  course  be  to 
control  and  remedy  the  cause  by  abstinence  from  over-indulgence  in  animal  food, 
regular  diet,  exercise,  free  action  on  the  skin  by  baths  and  moderate  diaphoretics, 
mild  diuretics,  diluents,  liberal  use  of  good  water,  and  so  on. 

2.  The  urates,  generally  known  as  the  urates  of  ammonia,  form  the  most  frequent 
urinary  deposits.     Heintz  4  regarded  these  deposits  as  consisting  of  urate  of  soda  and 

1  In  giving  a  description  of  urinary  deposits  and  urinary  calculi,  the  author  has  availed 
himself  of  the  standaid  works:  for  more  minute  detail  reference  must  be  made  to  the  works 
of  Bird,  Beale,  Thudichum,  Bence  Jones,  the  Catalogue  of  Calculi  of  R.C.S.  England, 
Hassall,  &c.  2  Beale,  On  the  Urine,  p.  293. 

s  On  Urinary  Deposits,  5th  edit.  p.  150.  4  Lehrbuch  der  Zoochemie. 


URATES   AND   OXALATES. 


237 


urate  of  ammonia,  with  traces  of  urates  of  lime  and  magnesia.  Their  colour  is  a 
pale  fawn,  but  it  may  vary  from  snow- white,  through  every  tint,  to  brick-red,  pink, 
or  purple.  Dr.  Bird  remarks,  that  in  the  white,  fawn,  or  brick-red  deposit  there  is 
a  deficient  state  of  the  cutaneous  functions  ;  whilst  in  the  pink,  crimson,  or  purple 
variety  there  is  more  or  less  evidence  of  functional  or  organic  derangement  of  the 
liver,  spleen,  or  other  organs  influenced  by  the  portal  circulation,  which  is  attributed 
by  some  to  the  presence  of  purpurine,  and  by  others  to  the  obstructed  elimination  of 
carbon,  as  in  rheumatism,  gout,  and  diseases  of  the  Liver  or  spleen.  The  alkaline 
urates  generally  form  an  amorphous  deposit  of  minute  spheres,  having  protruding 
therefrom  acicular  spiculae  of  sharp  crystals  of  uric  acid.  Some  describe  two  forms 
of  fawn-coloured  deposit  of  urate  of  ammonia  :  the  one,  in  which  the  precipitate 
mixes  readily  with  the  supernatant  fluid  by  slight  agitation,  appears  to  form  a  very 
homogeneous  mixture,  and  subsides  exceedingly  slowly  by  repose ;  the  other,  with 
frequent  admixture  of  crystals  of  pure  uric  acid  forming  a  pale  urine,  with  diffusion 
of  the  deposit  through  the  fluid  in  detached  bran-like  particles,  which  readily  subside, 
and  occasionally  form  dense  clouds  in  the  fluid,  like  puriform  mucus,  disappearing 
on  heating ;  the  urine  is  of  low  specific  gravity.  Sometimes  the  deposit  becomes 
quite  white,  and  often  assumes  a  mucilaginous  or  jelly-like  character. 

The  causes  and  treatment  are,  for  the  most  part,  those  of  the  uric  acid  deposit. 
Open  air,  healthy  residence,  and  tonics,  either  mineral  or  vegetable,  are  essential. 


Fig.  46. — Urate  of  Ammonia. 


Fig.  47. — Oxalate  of  Lime. 


3.  Closely  related  to  uric  acid  are  two  bodies,  xanthine  and  hypoxanthine.  con- 
taining respectively  one  and  two  atoms  less  oxygen.  The  deposits,  indifferently 
called  uric  oxide,  xanthic  oxide,  or  xanthine,  consist  of  the  latter  of  these  two  bodies. 
It  is  probable  that  the  conditions  under  which  it  is  deposited  depend  upon  an  im- 
perfect oxidation  of  the  materials  from  which  uric  acid,  containing  two  atoms  or 
nearly  17  per  cent,  more  oxygen,  is  normally  eliminated  by  the  kidney. 

4.  The  oxalates  are  usually  observed  in  the  form  of  oxalate  of  lime,  the  crystals 
consisting  of  two  varieties.  One  of  these  is  the  quadratic  octahedron  class,  which 
generally  have  one  axis  much  shorter  than  the  other  two.  Their  varieties  in  shape 
are  due  to  the  position  in  which  they  are  viewed,  some  even  being  flattened  and 
square,  and  resembling  the  back  of  a  letter  envelope.  The  other  variety  is  the 
dumb-bell  shaped  crystal :  this  is  considered  by  many  to  be  formed  by  oxalurate  of 
lime,  and  by  others  to  consist  of  uric  acid,  both  of  which  fallacies  are  explained  in 
Dr.  Beale's  work,  pp.  300  et  seq.  The  dumb-bell  crystals  often  unite  into  a  mass, 
and  form  the  nucleus  of  a  concretion  called  the  hemp-seed  calculus.  Dr.  G.  Bird 
considered  these  deposits  to  be  due  to  an  increased  oxidation  of  the  uric  acid  forma- 
tion, and  believed  that  they  never  exist  in  healthy  urine,  although  their  constituents 
are  present  under  one  form  or  another.  Lime  is  always  present  in  the  urine,  com- 
bined with  phosphoric  and  perhaps  other  acids ;  and  so  great  is  the  insolubility  of 
the  oxalate  of  lime,  that  the  addition  of  oxalic  acid  as  a  soluble  oxalate  instantly 
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determines  the  precipitation  of  the  salt.  The  particular  manner  in  which  the 
evolution  of  the  oxalic  acid  found  in  the  urine  occurs  can  scarcely  be  regarded  as  at 
all  satisfactorily  explained ;  most,  however,  seem  to  regard  it  as  a  secondary  product 
of  the  oxidation  of  the  saccharine  matter  occasionally  present  in  the  secretions,  and 
thus  appear  inclined  to  draw  a  close  analogy  between  the  diathesis  in  which  sugar 
and  that  in  which  oxalic  acid  is  generated.  Dr.  Prout  maintained  that  oxalic  acid  is 
one  of  the  results  of  imperfect  digestion,  and  that  it  is  derived  from  vegetable  food, 
more  especially  such  as  contains  sugar.  Liebig  taught  that  it  arises  from  the  im- 
perfect oxidation  of  uric  acid  during  bhe  metamorphosis  of  the  living  tissues  ; l  if  the 
supply  of  oxygen  fails  to  a  certain  extent,  the  products  of  combustion  in  the  lungs 
are  urea,  oxalic  acid,  and  the  substance  called  allantoin.  Dr.  Owen  Rees  2  considers 
that  the  oxalate  of  lime  concretion  is  formed  by  the  decomposition  of  uric  acid,  or  of 
an  urate  in  the  kidneys  or  bladder;  these  are  converted  into  oxalic  acid,  which 
unites  with  the  lime,  so  that  the  oxalitic  diathesis  is  an  accidental  and  unimportant 
modification  of  the  uric  acid  diathesis. 

The  causes  of  this  condition  have  been  attributed  to  great  nervous  depression,,  as 
from  grief,  loss  of  blood,  malaria  ;  and  of  course  the  treatment  will  be  to  counteract 
these  causes,  and  to  pay  great  attention  to  diet  and  the  action  of  the  skin ;  as  also  to 
avoid  all  articles  containing  or  liable  to  produce  sugar,  as  fruits,  fermenting  liquors, 

and  substances  into  which  oxalic  acid  enters  as 
Fig.  48. — Cystic  Oxide.  a  constituent;  mineral  acids  are  highly  bene- 

ficial. 

5.  The  cystic  oxide  deposit,   or  cystine,3  is 

($)  <§>  ("%)    JpliKS^1  described    to    be    bulky    and     easily    diffusible, 

O  <^P\      ^        Js«/v1i!aS       resembling    in    appearance    the    white   or    pale 

/\  -^-r      *B*-      ^j??k^/^~~)       lithates,    and  to    consist    of    more  or  less    dis- 

l)  ^  I  ^S^S^  tinct  six-sided  plates,   variously   super-imposed 

Utv    ^^te^VX  %}  one   nPon   ^he  °^er,  the  centre  portion  of  the 

Cj  0n  [t/!veP      O  crystals  being  somewhat  opaque.     Dr.  G.  Bird 

believed  that  it  does  not  exist  in  healthy  urine, 
and  l'arely  in  morbid ;  but  is  probably  derived 
from  the  sulphur  extractive  matter  of  the  urine ; 
and  he  inferred  that  it  proceeds  from  the  waste 
of  tissues  and  of  the  bsemato-globuline.  In  the 
majority  of  the  sufferers  the  general  health  and 
nutrition  have  been  bad.  The  indications  for  treatment  are  acids  and  tonics ;  such 
as  nitro-hydrochloric  acid,  chalybeates,  &c. 

We  now  come  to  the  deposits,  for  the  most  part  of  inorganic  origin  : — 
6.  The  pJwsphatic  deposits.  The  phosphatic  salts  in  healthy  urine  are  of  two 
kinds — the  alkaline  and  the  earthy  phosphates.  The  alkaline  includes  the  phosphate 
of  soda,  the  acid  phosphate  of  soda,  and  the  phosphates  of  soda  and  ammonia, 
which  are  perfectly  soluble,  and  do  not  give  rise  to  deposits  or  concretions.  The 
earthy  phosphates — viz.  phosphate  of  lime  and  magnesia — occur  in  very  small 
quantities,  and  are  eliminated  in  a  perfect  state  of  solution,  but  under  certain  cir- 
cumstances and  certain  morbid  actions  are  readily  deposited  and  form  concretions. 
These  earthy  phosphates  are  insoluble  in  water,  but  are  dissolved  by  mineral  acids  ; 
they  are  soluble  in  organic  acids ;  albuminous  substances  dissolve  them,  but  the  salts 
are  again  readily  precipitated  by  ammonia.  Thus  the  phosphatic  deposits  are  derived 
from  the  earthy  phosphates  of  the  urine,  and  comprise  three  varieties : — 

1st.  The  phosphate  of  lime.  The  deposits  of  this  salt,  Dr.  Bird  observes,  have 
led  to  more  errors  than  any  other  class.  Where  it  exists  in  the  urine  in  solution,  or 
is  precipitable  by  heat,  it  has  repeatedly  been  mistaken  for  albumen  ;  and  where  it 
has  formed  the  great  mass  of  a  deposit,  has  as  frequently  been  mistaken  for  pus  or 

1  See  Luting's  Annalen,  lxxxii.  231.  2_  Croonian  Lectures,  London,  1856. 

8  On  the,,  chemical  relations  of  uric  acid,  see  Odling's  Lectures  on  Animal  Chemistry, 
1866. 
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purulent  mucus.  The  deposits  consist  generally  of  a  white  amorphous  matter, 
not  in  crystals,  but  as  minute  granules ;  after  standing  for  some  da^s,  little  spherules 
are  very  frequently  found.  Dr.  Beale  says  that  this  phosphate  may  also  assume  the 
form  of  minute  dumb-bells ;  an  appearance  probably  due  to  the  adhesion  of  two 
little  spherules,  which  afterwards  became  coated  with  a  fresh  deposit  of  the  phosphate. 
Dr.  Hassall,  in  the  'Trans.  Roy.  Soc.,'  January  1860,  where  he  gives  a  detailed 
account  of  it,  states  that  it  is  more  frequently  found  in  a  crystalline  form  in  the  urine 
than  in  an  amorphous  character.  He  describes  the  crystals  as  either  single  or 
aggregated,  forming  glomeruli  or  rosettes ;  and  the  more  perfect  crystals  as  having 
an  oblique,  six-sided,  prismatic  form.1  2nd.  The  deposits  of  ammonio-phosphate  of 
magnesia  (the  triple  phosphate  of  magnesia  and  ammonia)  generally  assume  the 
form  of  crystals  of  triangular  prisms  with  truncated  extremities,  the  terminal  edges 
of  which  are  sometimes  bevelled  off;  or  of  four-sided  prisms  and  irregular  six-sided 
plates  ;  or  again,  of  stellate  crystals,  when  ammonia  has  been  added  to  the  urine. 
The  urine  in  this  variety  is  often  of  a  natural  colour,  of  rather  high  speci6c  gravity, 
and  is  sometimes  neutral,  often  acid  and  seldom  alkaline ;  it  evolves  a  pungent, 
disagreeable,  and  even  fetid  odour,  which  has  been  usually,  but  erroneously, 
denominated  ammoniacal.     3rd.  The  deposits  consisting  of  a  combination  of  the 


Fig.  49. — Phosphate  of  Liuie. 


Fig.  50.— Triple  Phosphate. 


two  foregoing,  viz.  the  ph,osphate  of  lime  and  tripls  phosphate,  which  is  also  called 
the  mixed  ox  fusible  variety  of  phosphates. 

The  causes  of  phosphatic  deposits  are  generally  considered  to  be  an 
alkaline  state  of  the  urine,  from  a  dimimition  of  the  requisite  acidity ;  this  alkaline 
condition  being  due  to  local  disease,  injury  of  the  urinary  organs,  the  presence  of 
foreign  bodies,  or  to  general  morbid  conditions,  such  as  over-exertion,  vital  depression, 
spinal  disease,  insufficient  food,  or  abuse  of  alkalies  and  medicines.  The  source  of 
this  alkali  may  be  an  excess  of  carbonate  of  ammonia,  probably  effected  through  the 
medium  of  a  ferment  converting  the  urea  intp  this  salt.  Again,  mucus  altered  by 
an  unhealthy  condition  of  the  mucous  membrane  may  effect  the  conversion  of  urea, 
into  carbonate  of  ammonia ;  so  may  also  the  presence  of  a  fixed  alkali,  such  as  the 
phosphate  of  soda,  produced  during  digestion.  Dr.  G.  0.  Rees  maintains  that  the 
alkali  which  causes  the  precipitation  of  the  phosphate  is  secreted  by  the  mucous 
membrane  of  the  bladder ;  the  earthy  salts  are  precipitated  from  the  urine,  and  not 
secreted  from  the  mucous  membrane,  as  was  formerly  supposed.  The  treatment  of 
such  deposits  will  be  the  removal  of  all  recognisable  causes,  such  as  imperfect  digestion 
and  assimilation,  improving  the  patient's  powers,  and  correcting  the  morbid  con- 
ditions of  the  kidneys  and  mucous  membrane  of  the  bladder. 

7.  The  carbonate  of  lime  deposits  are  of  rare  existence,  general^  of  secondary 
formation,  and  usually  occurring  in  an  amorphous  form.  Under  the  microscope  they 
appear  as  small  and  delicate  crystalline  spherules.  These  often  congregate  together, 
and  assume  the  shape  of  a  drum-stick.     The  deposit  is  stated  to  be  the  result  of 


1  Hassall,  Urine  in  Health  and  Disease,"2nd  edit.  p.  212. 
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such  a  state  of  enervation,  that  the  bond  of  affinity,  which  in  a  healthy  condition  of 
the  nervous  system  keeps  firmly  united  the  elements  of.  urea,  becomes  loosened ;  a 
rearrangement  of  atoms  occurs,  the  urea  becomes  carbonate  of  ammonia,  and,  under 
the  influence  of  ordinary  chemical  affinity,  carbonate  of  lime  is  generated  at  the 
expense  of  the  calcareous  salts  of  the  urine.1 

Having  thus  taken  a  cursory  survey  of  the  formation  of  deposits  due  to  changes 
in  the  urinary  fluid,  we  now  pass  on  to  the  more  aggravated  conditions,  viz.  the 
amalgamation  or  concretion  of  such  deposits  into  a  mass,  forming  a  stone  or 
calculus.  The  formation  of  a  calculus,  in  a  practical  point  of  view,  may  be 
attributed  to  one  of  three  causes  :  1st,  it  may  take  place  in  the  secreting  cells  of  the 
kidney,  by  precipitation  of  the  salts,  such  as  occurs  naturally  in  the  kidneys  of 
reptiles  and  birds ;  2nd,  it  may  form  in  the  bladder  itself  without  renal  origin,  from 
immediate  primary  precipitation,  in  consequence  of  stagnation  of  urine  in  the  bladder 
or  otherwise  ;  and  3rd,  it  may  be  produced  by  the  presence  of  a  foreign  body  in  the 
bladder,  whether  introduced  from  without,  or  existing  within  in  the  shape  of  coagula 
of  blood,  fibrin,  &c,  which  leads  to  abundant  precipitation. 

When  once  solid  particles  of  any  substance  aggregate  and  form  a  mass  in  the 
bladder,  they  very  readily  induce  crystallisation  of  uric  acid,  oxalate  of  lime,  or 
triple-phosphate ;  or  a  deposition  of  ui'ate  of  ammonia,  phosphate  of  lime  or  other 
amorphous  ingredients,  according  to  the  lesion  of  function,  the  state  of  irritability 
or  innervation  present,  and  the  condition  of  the  bladder. 

The  simplest  mode  of  witnessing  the  early  formation  of  a  stone  is  in  cases  where 
a  gum-  elastic  catheter  has  been  allowed  to  remain  in  the  bladder  for  some  time,  when, 
on  its  removal,  urinary  crystals  and  deposits  are  found  encrusted  upon  it.  Foreign 
bodies,  no  matter  of  what  nature,  when  present  in  the  bladder,  cause  decomposition 
of  the  urine,  and  a  ready  deposition  of  its  salts  upon  it.  Solid  substances  irritate 
and  inflame  the  mucous  membrane  of  the  bladder,  and  this,  as  Dr.  Rees  2  observes, 
causes  the  latter  to  secrete  a  quantity  of  alkaline  fluid,  which  comes  in  contact  with 
the  earthy  phosphates,  and  is  precipitated  around  the  foreign  body.  Soft  substances, 
on  the  contrary,  such  as  mucus,  fibrin,  &c,  do  not  irritate  the  mucous  coat,  but  cause 
a  precipitation  of  the  ordinary  salts  of  the  urine  around  them,  viz.  the  uric  acid, 
urates  and  oxalates,  and  thus  form  stone. 

Another,  and  by  far  the  most  frequent,  cause  in  the  formation  of  a  vesical 
calculus  is  the  escape  from  the  kidney  of  a  stone,  which  cannot  pass  with  the  ui'ine 
through  the  urethra,  and  which  acts  in  fact  as  a  foreign  body,  and  receives  depositions 
on  its  surface.  Renal  calculi  3  are  for  the  most  part  composed  of  uric  acid  or  urate 
of  ammonia,  less  frequently  of  oxalate  of  lime,  rarely  of  triple-phosphate  of  ammonia 
and  magnesia,  and,  in  some  cases  of  diseased  kidney,  of  phosphate  of  lime.  If  an 
excess  of  uric  acid  be  separated  by  the  kidneys,  crystals  of  uric  acid  are  thrown 
down  ;  the  latter  may  also  be  derived  from  decomposition  of  the  urate  of  ammonia — ■ 
the  more  ordinary  source. 

The  oxalate  of  lime  calculus  of  the  kidney,  according  to  Dr.  Prout's  researches, 
is  not  generated  in  a  perfectly  healthy  kidney,  and  two  conditions  are  necessary  to 
its  formation :  the  first  that  the  oxalic  acid  should  exist  in  the  system,  and  be 
secreted  with  the  urine ;  the  second,  that  lime,  in  some  shape  or  another  (that  is,  the 
phosphate  or  carbonate),  shall  be  furnished  by  the  mucous  membrane  of  the 
infundibulum.  The  triple-phosphate  of  ammonia  and  magnesia  is  rarely  deposited 
in  the  kidney,  but  it  may  form  a  coating  for  the  other  calculi,  if  lodged  for  a  con- 
siderable time  in  the  organ.  Its  formation,  according  to  Dr.  Prout,  takes  place  in 
the  following  manner :  the  urine,  under  ordinary  circumstances,  contains  the  phos- 
phate of  magnesia,  which  is  held  in  solution,  being  a  highly  soluble  salt.  But  in 
some  cases  of  disease  the  urea  of  the  urine  becomes  decomposed  in  the  kidneys,  and 
ammonia  is  evolved,  which  combines  with  the  phosphate  of  magnesia  so  as  to  make 
the  triple  salt. 

1  Guy's  3osp.  Reports,  series  i.  vol.  vii.  p.  224.  2  C'rouman  Lectures,  p.  23. 

3  Brodie,  On  the  Urinary  Ort/ans,  p.  223. 
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Dr.  Beale  l  observes  :  'It  is  not  uncommon  to  meet  with  microscopic  uric-acid 
calculi ;  aggregations  consisting  of  uric  acid  crystals,  which  if  retained  might  receive 
deposits  of  fresh  material  on  the  outside,  until  small  calculi,  varying  in  size  from  a 
mustard-seed  to  that  of  a  pea,  or  larger,  are  formed.  Microscopic  calculi  of  phosphate 
of  lime  are  by  no  means  uncommon,  and  are  often  found  in  the  kidney ;  but  until  a 
few  years  ago  I  had  never  had  an  opportunity  of  watching  the  formation  of  calculi 
composed  of  oxalate  of  lime.  The  nucleus  of  these  calculi  does  not  consist  of  mucus 
or  epithelium,  as  in  the  phosphatic,  but  is  of  the  same  composition  as  the  exterior.' 

The  formation  of  a  calculus  in  the  bladder  without  any  previous  nucleus  of  renal 
origin,  or  the  presence  of  a  foreign  body,  is  due  either  to  an  excess  of  insoluble 
material  and  the  immediate  precipitation  of  the  salts  of  the  urine — as  in  the 
ordinary  forms  of  uric  acid,  urate,  and  oxalate  concretions — or  to  stagnation  of  the 
urine  in  the  bladder,  in  consequence  of  paralysis,  hypertrophy,  chronic  inflammation, 
and  catarrh  of  the  organ,  as  well  as.  diseased  prostate  and  urethra. 

Von  Walther 3  maintains  that  lithogenesis  is  to  be  considered  as  a  medium 
between  chemical  crystallisation  and  organic  growth,  and  that  it  has  always  a  greater 
disposition  towards  the  latter.  Wetzlar 3  does  not  consider  that  animal  gluten  is 
necessary  for  the  production  of  stone ;  that  urinary  calculi  are  in  no  respect  organio 
bodies.     Some  erroneously  attribute  their  formation  to  fermentation. 

The  whole  of  the  chemical  constituents  of  a  stone  require  to  be  held  together  by 
a  kind  of  cement,  which  is  believed  to  be  derived  from  animal  matter,  either  mucus, 
flbrin,  or  fatty  matter ;  and  some  affirm  that  it  may  be  blood,  epithelial  scales,  or 
even  pus.  Mr.  Coulson  (in  his  work  on  '  Diseases  of  the  Bladder,'  p.  343)  thus  sums 
up  :  Marcet  referred  it  to  the  mucous  secretion  of  the  bladder;  Fourcroy  and 
Vauquelin  to  albumen,  and  sometimes  to  gelatine  with  an  admixture  of  urea; 
Berzelius,  however,  could  not  determine  whether  it  was  composed  of  fibrin,  albumen, 
gaseous  matter,  or  mucus ;  Brande  considered  it  to  consist  of  a  mixture  of  gelatine 
with  urea ;  Scharling  holds  '  that  the  smaller  calculi  are  always  enveloped  by  a  layer 
of  mucus,  albumen,  or  some  other  organic  matter,  the  flocculi  of  which  entangle,  and 
ultimately  determine,  the  crystallisation  of  the  more  insoluble  ingredients  of  the 
urine ; '  and  Dr.  Hoskins,  as  quoted  by  Gross,  extends  this  view  to  the  minutest 
particles  of  the  concretion  ;  he  found  that  the  pellicle  of  transparent  animal  matter 
enveloping  the  particles,  when  completely  divested  of  salts,  bore  a  great  resemblance 
to  epithelial  scales ;  he  also  frequently  detected  in  the  central  parts  of  calculi  a 
large  proportion  of  epithelial  scales  from  the  bladder  and  kidney,  with  fibrinous  casts 
from  the  uriniferous  tubes.4 

Urinary  calculi  may  be  arranged,  like  the  deposits,  into  two  distinct  classes,  to 
which  a  third  may  be  added  comprising  the  rarer  forms.  The  first  will  include 
calculi  of  uric  acid  and  the  urates,  with  their  modifications,  the  oxalates,  uric  oxide, 
and  cystic  oxide ;  the  second,  the  phosphatic  calculi,  embracing  all  the  varieties  of 
phosphates ;  the  third  will  consist  of  the  rare  calculi  of  carbonate  of  lime,  the 
fibrinous  and  the  silicious  formations.  Although  these  constitute  the  essential  elements 
of  calculi,  yet  there  are  other  chemical  ingredients  present  in  more  or  less  quantities ; 
such  as  organic  matters,  carbonate  of  magnesia,  silica,  oxide  of  iron,  benzoate  of 
ammonia,  oxalate  of  ammonia,  phosphate  of  iron,  urea,  clay-mica,  &c. 

The  number  of  urinary  calculi  present  varies ;  the  renal  are  generally  two  or 
more,  the  vesical  usually  only  one,  and  the  prostatic  very  numerous :  the  vesical, 
however,  may  amount  to  117,  242,  307,  678,  and  even  to  1000,  as  stated  by  Dr. 
Physick.5 

The  size  also  is  extremely  variable,  viz.  from  that  of  a  pea,  nut,  or  almond,  to  a 
cricket-ball ;  the  phosphatic  calculi  usually  attain  the  largest  size. 

The  weight  depends  not  so  much  upon  the  size  as  the  composition  of  the  stone, 

1   On  Urinary  Deposits,  2nd  ed.  p.  392.  ~  Journal  fur  Chirurgie,  vol.  i. 

3  Beifriipe  zur  Kenntniss  des  menschliehen  Harries,  1821. 

4  See  also  Dr.  II.  V.  Carter,  Structure  of  Calevli  (London,  1873),  and  Dr.  Ord,  '  Urinary 
Crystals  and  Calculi,'  Mcd.-Chir.  Trans.  1875,  p.  165. 

5  Gibson's  Institutes,  5th  ed.  vol.  i.  p.  220. 
Vol.  III.  R 
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for  the  phosphatic  tire  very  light,  and  the  oxalates  very  heavy ;  it  may  vary  from 
a  few  grains  to  many  ounces.  The  majority  are  under  an  ounce ;  the  heaviest 
on  record  was  6  lbs.  3  ozs.1  Recent  calculi  are  denser  than  old,  as  containing 
moisture. 

The  shape  is  not  uniform,  depending  greatly  upon  the  situation  and  composition 
of  the  stone ;  thus  renal  calculi  are  irregular,  and  often  moulded  to  the  form  of  the 
calyces,  pelvis,  and  infundibulum  of  the  kidney;  those  in  the  ureter  are  generally 
cylindrical;  the  vesical  are  more  regular  and  of  an  ovoid  form;  the  prostatic 
numerous,  small  and  faceted,  or  pea-shaped.  Again,  uric  acid  and  urate  of  ammonia 
calculi  are  generally  smooth  and  regular ;  the  oxalates  tuberculated  like  a  mulberry, 
hence  the  latter  appellation ;  the  phosphates  irregular  and  contorted.  But  there  is 
an  infinite  variety  of  forms,  such  as  conical,  pyramidal,  triangular,  cubical,  square, 
rhomboidal,  reniform,  pisiform,  cardiform,  cuneiform,  semilunar,  &c.  Some  appear 
as  if  they  had  been  actually  divided  by  a  firm  cutting  instrument;  and  in  one  case,  in 
the  Guy's  Museum  (No.  21 3650),  the  apparently  divided  portions  seem  as  if  they  had 
again  become  cemented  and  framed  in  by  a  subsequent  deposit.  In  the  same  collec- 
tion (No.  21 4535)  there  is  a  cystic  oxide  calculus  in  the  shape  of  an  eardrop.  Some 
remarkable  forms  of  calculi  have  been  detailed  in  the  Guy's  Hospital  Reports, 
series  iii.  vol.  iii.  p.  351,  where  the  appearance  resembles  that  of  two  calculi  united 
by  a  transverse  bar,  from  which  circumstance  they  are  termed  barshot  or  dumb-bell 
shaped  calculi ;  these  forms  are  generally  met  with  in  calculi  which  have  originated 
or  become  lodged  in  the  prostate,  and  grown  backwards  into  the  bladder.  Such 
shapes  have  also  been  found  in  encysted  calculi  of  the  bladder. 

The  colour  of  a  calculus  depends  for  the  most  part  on  the  chemical  nature  of  the 
crust  or  surface,  but  this  by  no  means  indicates  the  actual  nature  of  the  interior  of  a 
calculus  :  a  white  surface  shows  a  phosphatic  crust ;  a  cinder-grey,  that  of  urate  of 
ammonia;  a  yellow,  pale-brown,  or  brown,  the  uric  acid ;  cinnamon-brown,  the  uric  or 
xanthic  oxide ;  a  brown,  brownish-green,  or  even  blaekislvgreen,  the  oxalate  of  lime ; 
a  grey-greenish  hue,  the  cystic  oxide.  These  colours,  however,  are  liable  to  modifica- 
tion, and  give  but  presumptive  evidence. 

The  odour  of  recently  extracted  calculi  is  sometimes  peculiar.  The  phosphatic 
calculi  are  very  ammoniacal,  fetid,  and  acrid ;  oxalate  of  lime  calculi  on  section  are 
said  to  emit  a  faint  odour  of  semen.  Some  are  afiirmed  to  possess  an  aromatic  smell, 
like  that  of  castor  or  musk. 

The  consistence  depends  in  a  measure  on  the  chemical  composition,  on  the  amount 
of  cohesion  of  the  particles,  and  on  the  presence  of  moisture  or  organic  matter :  it 
varies  from  that  of  soft  mortar  or  sand  to  that  of  hard  marble.  Phosphatic  calculi 
are  generally  soft,  the  uric  acid  hard,  and  the  oxalate  very  hard.  The  crust  is 
usually  the  softest  part  of  a  stone,  and  the  nucleus  the  most  dense.  A  stone  of 
rapid  formation  is  less  dense  than  one  of  long  existence  and  of  small  size. 

The  section  of  a  calculus  shows  its  internal  construction,  and  ordinarily  presents 
a  centre  or  nucleus,  a  body  or  intermediate  part,  and  a  crust  or  outside  coating. 
When  all  these  consist  of  one  and  the  same  chemical  material,  the  calculus  is  called 
uniform  or  simple ;  when  it  is  made  up  of  one  or  more  elements,  the  stone  is  termed 
mixed,  heterogeneous,  or  compound.  Again,  these  elements  may  be  so  disposed  as 
to  form  a  solid  mass,  without  any  visible  distinction  of  arrangement;  but  generally 
they  are  deposited  in  concentric  layers  or  lamina?,  and  in  some  instances  there  are 
seen  lines  radiating  from  the  centre  to  the  circumference,  as  if  the  laminae  were  com- 
posed of  perpendicular  crystalline  fibres.  Dr.  Prout  2  thus  explains  the  laminated 
condition  :  '  Between  the  different  intervals  at  which  the  different  laminae  have  been 
formed,  periods  have  intervened  during  which  no  deposition  has  taken  place.  This 
remark  not  only  applies  to  the  different  laminae  of  a  heterogeneous  calculus,  but  to 
the  different  laminae  of  calculi  composed  of  the  same  substance ;  as,  for  instance,  to 
the  different  laminae  of  which  lithic  acid  concretions  usually  consist.  This  explana- 
tion   is  in  perfect  accordance  with  the  circumstances   attending   the   formation  of 

1  Coulson,  op.  cit.  oth  ed.  p.  337.  2  Prout,  On  Gravel,  Calculus,  &c,  p.  361. 
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calculi,  which  often,  as  is  well  known,  remain  in  the  bladder  for  a  great  number  of 
years  without  attaining  any  remarkable  size.  Moreover,  the  constant  state  of  change 
alone,  to  which  the  urine  in  all  individuals  is  liable,  almost  precludes  the  notion  of 
homogeneity  in  a  calculus.  We  may  suppose,  therefore,  that  certain  changes  take 
place  in  the  urine  during  which  the  law  of  continuity  of  deposition  is  suspended,  andl 
the  surface  of  the  concretion  becomes,  as  it  were,  water-eaten,  and  less  apt  for  future 
accretion ;  in  short,  assumes  all  the  properties  of  a  heterogeneous  substance.  Under  , 
these  circumstances,  when  a  tendency  to  deposition  occws,  it  will  have  to.  commence 
de  novo,  and,  as  it  were>  on  the  surface  of  a  foreign  body.  The  consequence  will  be, 
that  the  adhesion  between  the  new  and  the  old  coats  or  laminze  will  be  less  firm  than 
in  the  intermediate  parts,  and  that  a  calculus  thus  formed  will  be  disposed,  when 
broken,  to  separate  into  concentric  laminae.' 

Dr.  Hodgkin l  gives  the  following  account  of  the  Structure  and  Character  &f 
Calculi  i — 

A.  Calculi  of  a  crydalUne  character. — 5n  many  instances,  the  particles  separated  or  pre- 
cipitated from  the  urine  to  farm  calculi,  assume  a  crystalline  character ;  and  the  mode  in 
which  this  crystallisation  takes  place  around  a  small  nucleus  materially  influences  the  struc- 
tural character  and  the  form  of  a  calculus.  The  structure  is  radiated,  and  the  form  more  or 
less  rounded.  Such  specimens  of  calculi  hear  considerable  analogy  to  certain  zoolites.  and  to 
some  specimens  of  radiated  quartz.  The  cystic  oxide  affords  one  of  the  hest  specimens  of 
decidedly  crystalline  calculi.  Some  of  the  phosphates  appear  to  come  next;  and  calculi 
consisting'  of  oxalate  of  lime  frequently  present  evident  traces  of  crystallisation. 

B.  Amorphous  or  mass-he  calculi. — The  molecules  which  unite  in  the  composition  of 
these  calculi  do  not  possess  a.percentible  crystalline  form,  and  the  resulting  substance  is  what 
the  mineralogists  would  call  massive,  with  no  other  indication  of  structural  arrangement  than 
more  or  less  distinct  traces  of  superposition  in  concentric  layers.  There  is  considerable  variety 
in  calculi  of  this  description  ;  some  possessing  granular  texture,  which  might  be  compared  to 
a  coarse  sort  of  sandstone,  whilst  in  others  it  is  soft  and  earthy,  like  some  of  the  softest 
specimens  of  chalk  or  tufa.  The  lamellar  arrangement  is  very  differently  perceptible  in  dif- 
ferent specimens ;  in  some  it  is  strongly  marked,  and  the  calculi,  which  are  easily  crushed, 
separate  in  shell-like  flakes  ;  whilst  others,  in  which  the  arrangement  is  less  conspicuous,  break 
up  almost  indifferently  in  all  directions. 

C.  Calculi  intermediate  oetws-en  crystalline  and  amorphous.- — These  are  such  as  present  a 
mammillated  surface,  and  on  close  inspection  of  a  section  or  fracture  appear  to  have  their 
several  lamellae  made  up  of  short  fibres,  at  right  angles  to  the  plane  of  the  lamellje.  These 
are  often  an  assemblage  of  acicular  crystals.  This  form  of  calculus  is  most  frequent  in 
those  specimens  which  are  composed  wholly  or  chiefly  of  oxalate  of  lime. 

It  is  not  unfreqnent  to  meet  with  a  model  calculus,  viz.  the  nucleus  formed  of 
uric  acid  or  urates,  as  urea  is  the  chief  constituent  of  healthy  urine  ;  the  body  com- 
posed of  oxalate  of  lime,  which  latter  Dr.  G.  0.  Rees  regards  as  uric  acid  or  urates 
altered  after  secretion ,  and  lastly,  the  crust  formed  of  phosphates,  the  result  of  irrita- 
tion. When  a  calculus  consists  of  different  layers,  one  deposit  succeeding  another  in 
a  regular  manner,  it  is  called  alternating. 

For  a  careful  analysis  of  the  condition  and  relative  proportion  of  the  constituents 
of  urinary  calculi,  as  regards  the  nucleus,  body,  and  crust,  we  must  refer  the  reader 
to  the  standard  works  on  urinary  calculi,  and  more  especially  to  the  Catalogue  of 
Calculi  in  the  Museum  of  the  Royal  College  of  Surgeons  of  England,  in  which  work 
also  there  are  excellent  coloured  plates  of  all  varieties  of  calculi.  In  general,  calculi 
are  classified  according  to  the  apparent  nature  of  the  nucleus ;  and  for  the  present 
this  nomenclature  is  adopted,  although  Dr.  Beale3  points  out  a  fallacy  when  he  states 
that  it  is  important  to  bear  in  mind  that  the  central  part  of  the  calculus  which  is 
visible  to  the  unaided  eye  is  spoken  of  as  the  nucleus,  while  the  real  nucleus  may  be 
microscopic,  and  of  a  different  composition  to  the  material  which  immediately 
surrounds  it.  The  nucleus  of  many  calculi,  which  apparently  consists  of  uric 
acid,  is  really  composed  of  oxalate  of  lime,  around  which  the  uric  acid  has  been 
deposited. 

1    Guy's  Hospital  Reports,  series  i.  vol.  ii.  pp.  '26S,  ct  seq. 
~   On  Urine  and  Urinary  Calculi,  1861,  p.  354. 
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The  nucleus,  according  to  Dr.  G.  Bird's  *  observations,  is  usually  found  in  the 
geometric  centre  of  the  calculus,  or  nearly  so  ;  but  it  is  occasionally  remarkably 
eccentric,  as  in  some  reniform  concretions ;  and  in  a  few,  several  distinct  nuclei,  or 
centres  of  deposition,  are  met  with.  In  some  rare  instances,  the  conci'etion  which 
forms  the  nucleus  is  found  loose  within  the  body  of  the  entire  calculus ;  a  circum- 
stance, in  all  probability,  arising  from  a  layer  of  blood  or  mucus  having  concreted 
-  around  the  nucleus,  and  the  matter  forming  the  body  of  the  calculus  having  been 
deposited  on  this  layer.  In  this  case,  on  the  whole  becoming  dry,  the  mucus  or 
blood  would  be  diminished  to  a  very  thin  film,  and  the  calculus  would  appear  to 
contain  a  loose  nucleus.  In  a  few  instances  calculi  appear  to  possess  no  nucleus,  the 
centre  being  occupied  by  a  cavity  full  of  stalactites  or  mammillated  projections, 
giving  the  idea  of  the  external  layer  having  been  first  formed,  and  the  mammillated 
portions  subsequently  in  the  interior.  In  the  Museum  of  Guy's  Hospital  this  state 
occurs  only  in  the  uric-acid  calculi.  The  explanation  of  the  formation  of  such 
cavities  is,  that  the  original  nucleus  was  either  blood  or  mucus,  which  has  disappeared 
by  desiccation. 

Although  in  an  essay  of  this  kind  we  cannot  enter  fully  into  the  chemical  analysis  of 
urinary  calculi,  yet  we  have  deemed  it  advisable  to  introduce  the  following  off-quoted  table  of 
Dr.  Bence  Jones,-  somewhat  modified. 

Urinary  Calculi. 

A.  Destroyed  by  heat  ;  combustible;    leaving  only   a  small   residue: 

1.  Become  red  on  the  addition  of  nitric  acid,  and  form  a  muiexide  : 

a.  Soluble  in   carbonate  of  potash,  evolving  no  ammonia ;  soluble  in  \ 

caustic  ammonia,  or  potash  :  on  the  addition  of  an  excess  of  I      Uric  acid, 
acid  crystallises  in  angular  crystals  ;  not  soluble  in  water     .     .  j 

6.  Soluble  in  carbonate  of  potash,  evolving  ammonia ;  soluble  in  \  Urate  of 
water  when  boiled;  solution  in  water  with  a  few  drops  of,-  ammonia 
ammonia,  when  evaporated,  crystallises  in  needles  .     .     .     ,     .) 

2.  Do  not  become  red  on  the  addition  of  nitric  acid. 

a.  Soluble  in   ammonia,  not  crystallising  when  evaporated  ;  insoluble  \        Uric    or 

in  carbonate  of  potash  :  dissolves  without  effervescing  in  nitric  xanthic 

acid,  leaving  a  lemon-coloured  residue  ;  soluble  in  strong  sul-  [  oxide. 

phuric  acid,  not  precipitated  by  dilution J 

b.  Soluble  in  ammonia,  crystallising  in  six-sided  plates  when  evapo- » 

rated;    soluble  in   strong  caustic  potash;  the  solution,  when  I    Cystic  oxide, 
boiled  for  a  few  moments,  on  the  addition  of  a  drop  of  dilute  j"      or  cvstin. 
acetate  of  lead,  gives  black  sulphide  of  lead I 

c.  With  difficulty  soluble  in   ammonia,  not  crystallising ;  with  nitric 

acid  becomes  bright  yellow  ;  solution  in  caustic  potash  precipi-  '        Fibrinous, 
table  by  acetic  acid  in  an  amorphous  form  ;  emits  an  odour  off 
burnt  feathers  or  ignition j 

B.  Not  destroyed  by  heat ;  non-combustible  ;  leaving  a  considerable  residue  : 

1.  Soluble  with  hydrochloric  acid:  effervesces  before  heating ;  soluble  in 

mineral  acids  with  effervescence  :  solution  in  acid,  when  neutral-  '    Carbonate  of 
ised,  gives  a  precipitate  with  carbonated  alkalies  and  oxalate  of "        of  lime, 
ammonia  ;   soluble  in  dilute  acetic  acid,  with  effervescence     .     . ) 

2.  Sol  able  with  hydrochloric  acid:  effervesces  after  heating ;  soluble   in  \ 

mineral  acids  without  effervescence  :    insoluble  in  acetic  acid  :  I    p.     i   .        r- 
when  boiled  with   carbonate  of  soda,  oxalate  of  soda  is  found  -         r 
in  the  solution  and  is  precipitated  by  chloride  of  calcium  after  I 
acidifying  with  acetic  acid ' 

3.  Soluble  with  hydrochloric  acid  ;  does  not  effervesce  either  before  or  after 

heating  : 

a.  Solution  in  acid  with  excess  of  ammonia  gives   a  white  crystalline}      \  nosphate 

precipitate:  with  half  its   bulk    of  phosphate  of  lime  (bone-!.  oi"     ammonia 

earth)  is  very  fusible  before   the  blow-pipe,  and  srives  off  au  '  ancl  . 

ammoniacal  odour  :  dissolves  in  acetic  acid  without  effervescence  '  magnesia. 

b.  Solution  in  acid  with  excess  of  ammonia  gives  an  amorphous  precipi-)  Phosphate  of 

tate ;  with    twice   its   bulk    of  phosphate    of    ammonia    and  1-  lime. 

magnesi a  is  very  fusible  before  the  blow-pipe ) 


Guy's  Hospital  Report*,  series  i.  vol.  vii.  p.  182.         2  Medical  Times,  Oct.  18ol. 
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r.  Solution  in  acid  with  excess   of  ammonia  give?  a    white,    partly ) 

crystalline,    partlv  amorphous,  precipitate :  without  addition  -  .Mixed 

easily  fusible  before  the    blow-pipe      . '      phosphates. 

4.  Xot  acted  upon  by  acids  or  alkalies  ;  fused  with  twice   its  bulk  of  es   -  Silica 

bonate  of  soda  forms  glass ) 

We  will  now  give  a  general  description  of  each  variety  of  calculus. 

1.  The  uric-acid  calculus  is  the  most  frequent,  and  was  discovered  by  Scheele 
in  1776.  Calculi  composed  entirely  of  uric  acid  in  the  several  collections  bear  the 
proportion  to  all  other  calculi  as  1  to  4  and  5 :  and.  as  a  nucleus  in  compound 
calculi,  from  1  to  1^  and  2i.  The  colour  is  generally  light  brown,  yellowish- 
brown,  or  brownish-red,  but  may  vary  from  pale  fawn  to  a  rich  brown,  and  may 
sometimes  resemble  old  mahogany  or  polished  oak :  the  surface  may  also  be  coated 
with  a  crust  of  amorphous  urate  of  ammonia  or  phosphate  of  lime,  giving  a  white 
appearance;  and  the  nucleus,  although  consisting  of  pure  uric  acid  according  to  Dr. 
G.  0.  Rees,  may  be  quite  white,  owing  to  the  absence  of  colouring  matter.  The  size 
varies  greatly,  and  it  often  attains  considerable  bulk  :  the  specific  gravity  is 
intermediate  between  the  oxalate  and  the  phosphate:  the  form  is  generally  ovoid, 
laterally  compressed  and  smooth,  but  sometimes  beset  with  small  tubercles,  which 
may  be  increased  to  such  an  extent  as  to  make  the  stone  resemble  the  oxalate  of 
lime  }  the  calculus  may  also  mould  itself  into  irregular  shapes  in  the  locality  in 
which  it  may  be  placed.  The  appearance  on  section  varies  extremely  ;  Dr.  Thudi- 
chum  -  describes  it  to  consist  of  concentric  ravers  of  variable  thickness,  everv  laver 
preserving  its  own  thickness,  pretty  regularly  all  round  the  calculus  ;  the  texture  is 
best  seen  on  the  surface  ;  in  the  hard  and  pure  varieties  it  is  crystalline  and  fibrous, 
the  fibres  of  each  layer  converging  like  radii  towards  the  centre  of  the  stone,  and 
their  fracture  being  almost  parallel  with  those  fibres;  the  less  dense  and  pure  calculi 
are  of  a  more  earthy  character  and  amorphous  in  fracture,  having  no  lamina?.  Some 
few  are  so  hard  as  to  impart  a  ringing  noise  on  percussion,  a  sharp  sound  like  a 
pebble.  Here  the  fracture  is  conchoidal,  and  such  stones,  when  broken,  as  in  litho- 
trity,  form  sharp  angular  fragments,  which  are  dangerous  from  their  tendency  to 
wound  the  bladder  and  urethra. 

2.  The    iij-ate-of-ammortin     calculus    is    not    common;    it    was     discovered     by 
Fourcroy    and    Tauquelin   in    179S.       In    the    Museum  of   the    Royal    College    of 
Surgeons.  Edinburgh,  there  are  only  14  in  649  calculi,  being  1     in  46:  at  Gtty's 
Hospital  Museum  there  are   7  in  394  :  but  this  substance  forms  an  important  con- 
stituent of  compound  calculi,  varying  from   1  in  3^  to  1  in  7i  of  all  calculi.     The 
calculi  are  seldom  large,  rarelv  exceeding  an  inch  in  size,  are  generally  ovoid  and 
smooth,  or  sometimes  lightly  tuberculated  on  the  surface.  Their  colour  is  very  generally 
characteristic,  being  of  a  slate,  pale  greyish-fawn,  or  clay  colour  ;  not  unfrequently 
they  more  nearly  resemble  pipe-clay  in  tint  ;  sometimes  there  is  an  admixture  of  red 
or  brown,  and  in  rare  instances  pink  layers  are  observed  near  the  centre.     In  the 
Guy's  Hospital  Museum  (No.  2213)  there  is  a  remarkable  collection  of  142  calculi 
removed  from  the  bladder  of  one  patient  by  Sir  Astley  Cooper,  all  of  the  same  figure, 
being  cubes  rounded  at  the  edges  and  angles  ;  these  have  the  colour  of  pipe-clay,  and 
are  chiefly  composed  of  urate  of  ammonia  :  it  is  curious  that  the  patient  had  after- 
wards another  calculus,  which  on  examination  proved  to  be  of  a  different  kind  from 
these.     Their  consistence  is  usually  compact,  earthy,  and  very  brittle,  and  they  have 
a  fine  earthy  fracture:  this  is  well  shown  in  a  calculus  (Guy's,  No.  21365"),  where 
there  is  a  rennrrkable  fissure  running  through  it.  as  if  it  had  been  fractured  and  sub- 
sequently  refrained  by  a  deposit  of  urate  of  ammonia.     They  seldom  present  the  dis- 
tinct concentric  arrangement  of  uric- acid  calculi,  generally  appearing  homogeneous, 
but  at  times  an  indistinct  thin  laminated  condition  may  be  traced  :  this  circumstance 
is  readily  explained  by  the  frequent  amorphous  condition  in  which  the  urate  is  de- 
posited in  sediments.     These  calculi  are  generally  observed  in  children,  and  are  said 
to  give  lise  to  little  constitutional  disturbance. 

1  See  preparation  Xo.  212-5.  Guy's  Hospital  Museuin. 

2  Thudichum.  On  Urinary  Deposits,  Sec.  p.  111. 
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Calculi  of  urates  of  soda  or  lime  are  not  met  with  ;  the  salts  are  generally  mixed 
with  those  of  urate  of  ammonia  or  uric  acid  in  the  several  layers  of  compound  cal- 
culi. In  one  instance,  however  (Guy's  Hospital  Museum,  No.  215436),  there  is  a 
fusible  calculus  with  a  nucleus  of  urate  of  lime. 

3.  Uric  oxide  or  xanthic  oxide,  or  xanthine  (see  ante,  p.  237),  discovered  by 
Dr.  Marcet  in  1815,  is  a  very  rare  calculus,  of  which  only  four  specimens  are 
recorded. 

The  calculus  in  which  Dr.  Marcet  first  detected  this  substance  weighed  but  eight  grains, 
and  nothing  is  known  regarding  the  portion  not  consumed  in  the  analysis  :  it  does  not  exist 
in  the  collection  at  Guy's  Hospital,  and  neither  Dr.  Prout,  Dr.  Yefloly,  nor  Dr.  Babing- 
ton  can  give  any  information  on  this  point.  It  was  rediscovered  by  Dr.  Stromeyer : 1  the  cal- 
culus was  removed  by  Langenbeck  from  a  peasant's  child  eight  years  of  age,  at  Hanover.  In 
shape  it  resembled  a  flattened  pullet's  egg  :  it  broke  into  three  pieces  during  the  operation. 
The  whole  calculus  weighed  nearly  839  English  grains;  its  section  was  partly  of  a  lustrous 
bright  brown  colour,  and  partly  earthy  and  pale  brownish  flesh  colour.  It  was  composed  of 
concentric  separable  layers,  without  any  appearance  of  a  crystalline  or  fibrous  texture  :  it  pos- 
sessed a  distinct  nucleus,  which  did  not,  however,  differ  in  chemical  characters  from  the  body 
of  the  calculus.  It  was  as  hard  as  uric-acid  calculi  generally  are,  and  on  slight  friction  it 
assumed  a  wax-like  lustre.  Professor  Merx  of  Gottingen  sent  two  fragments  of  the  calculus 
to  Dr.  Willis,  one  of  which  is  in  the  Museum  of  the  Royal  College  of  Surgeons,  Edinburgh, 
and  the  other  is  in  the  Guy's  Hospital  Museum  (No  214590).  In  the  Catalogue  of  Calculi  at 
the  College  of  Surgeons  of  England  there  is  a  plate  of  this  calculus  (see  Plate  xii.). 

4.  The  oxalate-of-lime  calculus,  discovered  by  Wollaston  in  1797,  is  the  next  most 
frequent  after  the  uric- acid  calculus,  and  bears  the  ratio  of  1  in  14^  to  1  in  20  of 
other  calculi.  These  calculi  do  not  generally  attain  a  very  large  size,  but  are  very 
compact,  dense,  and  proportionately  heavy.  As  a  nucleus  in  compound  calculi,  its 
proportion  varies  from  1  in  4|  to  1  in  7^. 

Dr.  G.  Bird  2  thus  describes  these  calculi  :  Their  form  or  external  configuration  is 
almost  invariably  that  of  a  tubercular,  angular,  or  spinous  character,  and  rarely  per- 
fectly smooth,  which,  together  with  their  colour,  varying  from  grey  to  a  rich  brown  or 
almost  black,  has  gained  for  them  the  specific  name  of  '  mulberry.'  In  some  calculi 
the  surface  is  studded  with  spines  so  acute  and  slender  as  to  resemble  thorns  ;  in 
others  there  is  a  coating  of  acute  octahedrons  of  transparent  oxalate  of  lime,  giving 
an  extremely  beautiful  appearance.  Sometimes  these  crystals  are  opaque,  and  the 
octahedron  is  remarkably  flattened  :  the  calculus  then  looks  as  if  studded  with  pearl- 
spar.3  Sometimes  these  intervals  between  the  projections  or  spines  are  filled  up  by  some 
amorphous  substance,  as  urates,  or  phosphates,  thus  giving  the  whole  an  ovoid  cha- 
racter. The  appearance  on  section  is  generally  that  of  an  imperfectly  lamellated  struc- 
ture, the  consecutive  layers  forming  waving  lines,  and  often  resembling  knotted  heart 
of  oak ;  occasionally  there  is  seen  a  layer  of  oxalate  of  lime  arranged  round  the  in- 
terior one  with  great  regularity,  having  a  remarkably  radiated  appearance,  like  a 
series  of  infinitely  minute  needles  placed  side  by  side,  and  presenting  a  perfectly  por- 
cellaneous structure.  In  compound  calculi  the  oxalate  of  lime  deposition  gives  to 
the  character  of  a  stone  a  remarkably  beautiful  appearance  resembling  that  of 
fortification  agate. 

The  rarer  varieties  of  oxalate-of-lime  calculus  are  the  following  : — 

1st.  The  small,  smooth,  globular  '  hemp-seed  calculus '  described  by  Dr.  Wollaston, 
and  thus  alluded  to  :  '  It  is  of  a  much  lighter  colour,  so  as  to  resemble  in  hue  as  well 
as  smoothness  the  surface  of  a  hemp-seed.'  There  may  be  one  or  many,  and  they  are 
generally  found  in  the  kidney. 

2nd.  Where  the  character  of  the  calculus  is  crystalline  throughout,  and  it  has  a 
white  or  pale  brown  colour.  These  calculi  consist  of  nearly  pure  oxalate  of  lime  in  a 
crystalline  form.  Dr.  Yelloly,  on  analysing  the  calculi  in  the  Norwich  Hospital 
Museum,  met  with  not  less  than  twenty  examples  of  such  crystallisation.  The  au- 
thor has  removed  by  lithotomy  a  calculus  consisting  of  pure  oxalate  of  lime,  and  of 


1  Annalender  Physik,  Band  41,  p.  393. 

2  Guy's  Hospital  Reports,  series  i.  vol.  vii.  p.  213. 

3  See  Preparation  213925  in  the  Guy's  Hospital  Museum. 
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a  pale  brown  colour,  which  crumbled  to  pieces  immediately  after  extraction,  a  circum- 
stance which  was  due  to  the  almost  entire  absence  of  any  binding  material. 

The  third  variety  is  the  pure  white  oxalate-of-lime  calculus.  This  is  of  a  milk- 
white  colour,  possesses  a  highly  polished  surface,  is  of  extreme  rarity,  and  is  generally 
if  not  always  found  in  the  kidney  ;  its  external  surface  presents  no  crystals,  but  is 
perfectly  smooth,  though  it  may  be  spinous.1  This  variety  seems  to  have  escaped  the 
attention  of  writers  on  Stone. 

In  the  Museum  of  the  Norfolk  and  Norwich  Hospital  are  three  specimens :  the  first,  a 
moist  preparation  representing  a  renal  calculus  of  cauliflower  shape  and  of  great  magnitude  ; 
it  occurs  in  the  form  of  a  single  mass,  filling  a  greatly  distended  pelvis.  From  this  mass  there 
branch  out  other  smaller  masses,  which  fill  up  the  infundibula.  The  whole  kidney  is  greatly 
enlarged.  The  stone  is  extremely  white,  quite  smooth,  very  hard  and  compact,  and  polished  ; 
it  resembles  Parian  marble.  The  only  circumstance  known  of  its  history  is,  that  the  prepara- 
tion was  removed  from  a  man  after  death. 

The  second  example  is  a  small  calculus,  very  smooth  and  shining,  weighing  ten  grains, 
about  the  size  of  horse-bean,  said  to  have  been  passed  by  an  adult  female.  On  analysis  it 
yielded  oxalate  of  lime. 

The  third  specimen  is  nearly  spheroid  in  shape,  and  about  the  size  of  an  ordinary  marble  ; 
it  is  of  a  white  colour,  though  not  so  polished  as  the  above  two  are  ;  its  external  surface  is 
covered  with  spines  and  tubercles  peculiar  to  the  '  mulberry  calculus,'  which  it  most  closely 
resembles  in  everything  but  colour.  Its  tubercles  are  smooth,  i.e.  they  are  devoid  of  crystals ; 
its  weight  is  forty-five  grains.  The  catalogue  informs  us  it  was  passed  by  a  female,  aged 
twenty,  who  was  pregnant  at  the  time.  On  scraping  its  surface,  and  placing  the  d6bris 
under  the  microscope,  very  minute  octahedra  of  oxalate  of  lime  were  detected ;  they  were 
insoluble  in  potash  and  acetic  acid,  and  thus  distinguished  from  other  substances  which 
they  resemble. 

In  reference  to  this  Mr.  Williams  remarks :  '  I  am  inclined  to  believe  that  the  pure  white 
colour  of  the  third  variety  of  oxalate-of-lime  calculus  is  due  to  the  circumstance  that  it  is  met 
with  only  in  the  kidney,  and  that  while  in  that  organ  it  is  not  permitted  to  lie  continuously  in 
urine,  and  therefore  cannot  acquire  the  dark  brown  or  almost  black  hue  which  the  oxalate-of- 
lime  calculus  generally  assumes  when  situated  in  the  urinary  bladder.  The  tuberculated  form 
of  this  calculus,  in  consequence  of  its  roughness,  causes  the  mucous  membrane  of  that  viscus 
(the  bladder)  to  pour  out  blood  far  more  frequently  than  any  other  variety  of  calculus ;  and 
there  can  be  but  little  doubt  that  the  colour  is  derived  from  the  heematosin,  which  has  been 
abstracted  by  the  urine  from  the  blood-corpuscles,  and  remains  suspended  in  it.'  2 

While  in  the  kidney,  the  constant  trickling  of  urine  over  this  variety  of  stone 
gives  rise  to  its  smooth  white  surface. 

5.  The  cystic  oxide,  or  cystine  calculus,  discovered  by  Wollaston  in  1810,  is 
a  rare  calculus.  It  differs  from  all  others  in  containing  a  considerable  pro- 
portion of  sulphur,  according  to  Dewar,  nearly  27  per  cent.3  The  calculus  is 
not  a  product  of  the  bladder,  as  its  name  would  seem  to  imply,  but  of  the  kidneys; 
and  there  is  a  remarkable  hereditary  disposition  to  its  formation,  for  out  of  22 
collected  cases,  10  occurred  in  four  families,  and  in  three  cases  the  subjects  of  the 
complaint  were  brothers.  Ten  specimens  in  the  collection  of  Guy's  Flospital  were 
passed  by  the  same  patient,  whose  age  was  30  ;  three  were  passed  in  the  year  1814 
(No.  2144),  6  small  ones  subsequently  (No.  2145),  and  in  1828  another  remarkable 
one,  of  the  shape  of  an  ear-drop  (No.  21453&). 

These  calculi  are  usually  small  in  size ;  the  largest  is  in  the  University  College 
Museum,  and  weighs  850  grs.  ;  at  St.  Bartholomew's  there  is  one  weighing  740  grs. 
The  one  at  Guy's  Hospital  (No.  2143),  the  second  specimen  analysed  by  Dr. 
Wollaston  (the  discoverer),  is  described  by  him  in  the  '  Phil.  Trans.'  for  1810;  it  is 
an  inch  and  a-fifth  long  and  one  inch  broad. 

They  are  described  to  be  generally  rounded  and  smooth,  but  may  be  covered 
either  with  smooth  tubercles  or  sharp  projections  externally ;  they  have  a  wax-like 
lustre,  appear  semi-transparent  and  glistening,  and  resemble  very  much  the  auimo- 
niaco-magnesian  phosphate  calculus.     When  recent,  their  colour  nearly  approaches 

1  For  the  detailed  account  of  this  variety  we  are  indebted  to  Mr.  Charles  Williams,  for- 
merly House-Surgeon  to  the  Norwich  Hospital. 

2  Hemorrhagic  urine,  filtered  so  frequently  as  to  lose  all  the  corpuscles,  will  be  found  to 
possess  the  dark  blood-stained  colour  notwithstanding. 

3  Dewar,  Pharm.  J.  Trans.  [3],  vii.  144. 
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that  of  the  uric-acid  calculus,  being  of  a  pale  yellowish  brown  ;  they  undergo,  how- 
ever, a  remarkable  change  by  long  keeping,  turning  slowly  from  brown  to  grey  or 
green.  Thus  the  calculus  in  Guy's  Hospital  Museum  (No.  2143)  was  brown  in 
1817,  now  it  possesses  a  rich  bluish-green  colour.  Their  consistence  is  soft,  and  on 
section  they  present  a  very  imperfectly  radiated  structure,  and  exhibit  no  tendency 
to  a  development  of  concentric  layers;  when  scraped,  they  yield  easily  to  the  knife, 
and  form  a  perfectly  white  powder,  whether  the  calculus  be  brown  or  green.  The 
fracture  is  crystalline. 

6.  The  phosphate-qf-lime  calculus,  discovered  by  Wollaston  in  1797,  is  likewise 
rarely  found  in  the  bladder  uncombined  with  other  salts ;  and  it  seldom  forms  the 
nucleus  of  other  calculi.  Calculi  chiefly  or  entirely  composed  of  it  are  tolerably 
hard  and  smooth  externally,  not  presenting  the  angular  asperities  of  the  oxalate  of 
lime,  or  the  contorted  and  irregular  figure  frequently  assumed  by  the  fusible  calculus  : 
sometimes  they  consist  of  two  or  three  portions  fitting  into  each  other  in  a  variety 
of  ways. 

Of  three  specimens  in  the  Guy's  Hospital  Museum,  the  first  (No.  2148)  presents  a  por- 
cellaneous appearance  externally,  admitting  of  considerable  polish  by  friction  ;  is  conchoidal 
in  its  fracture,  and  is  of  a  greyish-white  colour ;  the  second  (No.  2149)  is  more  regular 
in  figure,  and  is  made  up  of  a  series  of  concentric  layers  of  the  phosphate,  readily  distin- 
guished from  each  other  by  their  tint,  being  alternately  white  and  fawn-coloured;  the  third 
(No.  2150)  is  light-coloured,  and  has  a  spongy,  cancellated  structure,  and  looks  more  like  a 
bony  concretion  than  a  deposition. 

There  are,  however,  two  varieties  of  this  form  of  calculus  :  the  one,  as  described 
by  Wollaston,  of  renal  origin,  and  consisting  of  neutral  phosphate  of  lime ;  and  these 
are  usually  pale  brown,  with  a  smooth  polished  surface  regularly  laminated,  and  the 
laminae  so  slightly  adherent  as  to  be  easily  separable  into  concentric  crusts;  in  some, 
radiating  lines  are  seen  in  a  direction  perpendicular  to  the  laminae ;  these  calculi 
contain  a  considerable  proportion  of  animal  matter.  The  other  form  is  of  vesical 
origin,  and  composed  of  phosphate  of  lime,  similar  to  that  of  bones,  and  hence  often 
called  '  bone-earth  '  calculi ;  they  are  more  common  than  the  former,  and  constitute 
irregular  masses  resembling  mortar,  or  a  granular  semi-crystalline  powder,  enveloped 
in  a  tenacious  mucus.  Dr.  Taylor,  in  the  '  Catalogue  of  Calculi  of  the  Royal  College 
of  Surgeons,  England,'  has  described  some  specimens  as  consisting  entirely  of  this 
salt. 

The  phosphates  are  scarcely  ever  succeeded  by  any  other  form  of  calculus,  but 
there  are  three  instances  in  which  a  phosphatic  calculus  was  succeeded  by  uric  acid  or 
urate  of  ammonia,  and  in  one  instance  it  was  followed  by  oxalate  of  lime  ;  the  general 
ratio  in  which  they  succeed  other  deposits  is  one  to  four  and  one-fifteenth.  Foreign 
bodies  as  a  rule  have  earthy  phosphates  deposited  upon  them ;  but  there  is  one 
remarkable  exception  ('  Cat.  of  the  Royal  College  of  Surgeons  of  England,'  Plate  iv. 
fig.  6)  where  a  slender  piece  of  steel  formed  the  nucleus  of  a  large  oval  calculus, 
consisting  almost  entirely  of  uric  acid. 

Respecting  the  earthy  phosphates  in  calculi  Dr.  Thudichum  remarks :  '  Not 
quite  ten  per  cent,  of  all  calculi  have  a  nucleus  of  mixed  phosphates ;  but  these 
substances  enter  into  the  composition  of  about  thirty-four  per  cent,  of  all  calculi, 
forming  either  their  body,  one  or  more  layers,  or  the  crust.  This  shows  that  the 
presence  of  deposits  of  mixed  phosphates  in  the  urine  scarcely  ever  gives  rise  to  the 
formation  of  calculus,  but  that  the  presence  in  the  bladder  of  other  calculi  frequently 
cause  a  deposit  of  phosphates  to  be  formed  around  them,  in  which  respect  every 
calculus  is  nothing  else  than  a  foreign  body.  For  such  a  concretion  to  form,  it 
requires  the  presence  of  some  binding  material,  such  as  ropy  mucus,  or  a  clot  of 
blood  or  fibrin,  in  hajmaturia  and  chronic  disease  of  the  mucous  membrane  of  the 
bladder.' 

7.  The  triple-phosphate  calculus,  or  ammoniaco-magnesian  phosphate,  also  dis- 
covered by  Wollaston  in  1797,  is  rare. 

There  are  three  specimens  of  this  calculus  in  the  Museum  of  the  Royal  College  of  Sur- 
geons of  Englaud,  and  one  or  two  only  at  Guy's  Hospital :  in  the  former  collection  they  appear 
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as  a  white  crystalline  mass,  radiating  from  the  centre,  and  having  the  surface  studded  with 
shining  crystals,  which,  when  recent,  are  nearly  transparent,  but  by  exposure  become  opaque ; 
their  texture  is  earthy,  friable,  and  imperfectly  lamellar  ;  some  are  hard  and  compact,  semi- 
transparent,  and  ciystalline  in  fracture  like  alabaster.  In  the  Guy's  collection  (No.  2154)  a 
calculus  of  this  kind  is  to  be  seen  which  has  no  nucleus,  but  a  central  cavity  lined  with  deli- 
cate crystals  of  triple  phosphate,  resembling  the  crystals  of  quartz  in  the  cavities  of  flints  ; 
and  No.  2152  is  a  section  of  a  large  calculus  of  the  kind  on  a  nucleus  of  a  tobacco-pipe.  Dr. 
Thompson  mentions  a  calculus  of  this  sort  weighing  nearly  2  lbs. 

8.  The  fusible  calculus,  or  mixed  phosphate,  or  the  phosphate-of-lime  and 
phosphate-of- magnesia  and  ammonia  calculus,  discovered  by  Wollaston  in  1797,  is 
the  most  frequent  of  the  phosphatic  calculi,  and  forms  rather  more  than  one-twelfth 
of  all  calculi,  being  rarely  succeeded  by  any  other  species  of  urinary  deposit ;  their 
relative  proportions  in  the  several  collections  are  various,  from  one  in  eight  and  a 
half  to  one  in  thirteen  and  a  half. 

These  calculi  grow  to  a  considerable  extent,  and  are  comparatively  light  and  of 
low  specific  gravity  y  they  are  genei\ally  very  irregular,  and  mould  themselves  to  the 
situation  in  which  they  are  placed,  often  filling  the  interior  of  the  bladder,  and 
becoming  impressed  with  its  rugae  ;  sometimes  they  are  globular  and  ovoid,  at  other 
times  taking  on  the  most  extraordinary  shapes ;  where  there  are  two  or  more,  they 
assume  a  cubic  or  tetrahedral  form.  Their  colour  is  white,  grey,  or  dull  yellow,  and 
their  consistence  is  more  friable  and  earthy  than  any  other  variety,  and  is  sometimes 
so  soft  as  to  resemble  moist  chalk. 

Their  appearance  on  section  is  thus  described  by  Dr.  Taylor  (op.  cit.) :  '  They  are 
frequently  composed  of  concentric  laminse,  which  in  general  adbei'e  but  slightly 
to  each  other;  between  the  lamime  shining  crystals  of  the  triple-phosphate  are  often 
observed ;  in  some  the  lamina?  are  entirely  wanting,  and  these  form  a  white  friable 
mass  like  chalk ;  in  others  they  appear  semi-crystalline,  as  if  made  of  numerous 
small  crystals  confusedly  aggregated  together.  The  relative  proportion  of  the  con- 
stituents of  this  calculus  is  exceedingly  various,  and  the  predominance  of  one  or  the 
other  salt  gives  peculiar  characters ;  in  those  which  have  a  crystalline  and  glistening 
texture  the  triple-phosphate  is  most  abundant,  while  the  calcareous  phosphate  is  in 
excess  in  those  which  have  an  amorphous  earthy  appearance.' 

It  generally  constitutes  the  calculous  masses  deposited  on  foreign  bodies 
accidentally  or  intentionally  introduced  into  the  bladder. 

9.  The  carbonate- of -lime  calculus,  discovered  by  Brugnatelli  in  1819,  is  a  very 
rare  form  indeed. 

He  describes  J  forty-eight  small  concretions  extracted  from  the  bladder  of  a  young  man  : 
these  were  of  the  size  of  a  pea,  lamellar  in  structure,  and  broke  with  a  shining  fractme.  He 
also  mentions  several  ash-coloured  calculi,  sixteen  in  number,  and  of  the  size  of  a  nut,  which 
were  composed  of  carbonate  of  lime  with  a  trace  of  carbonate  of  iron  ;  these  were  removed 
after  death  from  the  bladder  of  a  woman.  Dr.  Prout  has  also  seen  small  calculi  of  this  salt, 
and  these  were  perfectly  white  and  very  friable. 

In  Guy's  Museum  (No.  218277)  there  are  some  calculi  of  carbonate  of  lime,  with  mere 
traces  of  carbonate  of  magnesia  and  alumina ;  in  one  specimen  (No  218750)  it  constitutes  the 
body  of  a  calculus,  being  deposited  of  a  snow-white  colour,  on  a  nucleus  of  uric  acid.  There 
are  several  in  the  Oxford  Museum,  among  the  collection  of  Mr.  Hitchins,  and  there  is  in  the 
possession  of  Mr.  R.  Smith  of  Bristol  a  remarkable  collection  of  these  calculi,  some  of  which 
are  figured  in  the  '  Catalogue  of  the  Royal  College  of  Surgeons  of  England,'  Plate  xii.  figs. 
3,  4,  5,  6,  and  7. 

Prostatic  calculi  sometimes  consist  almost  entirely  of  this  substance,  but.  as  Dr. 
Thudichum  observes,  '  it  is  always  questionable  whether  the  lime  or  the  carbonic  acid 
were  in  any  case  derived  from  the  urine.' 

10.  The  fibrinous  calcuhts  of  Dr.  Marcet  and  of  Dr.  Prout  is  by  some  not 
ranked  among  calculi,  in  consequence  of  its  differing  so  totally  from  those  other 
concretions.  Dr.  Bird  2  says :  '  It  must  be  regarded  as  a  portion  of  dried  in- 
spissated albuminous  matter  exuded  from  an  irritated  kidney,  rather  than  as  a 
calculus  produced  under  circumstances  at  all  analogous  to  those  of  other  concretions. 
Several   specimens  exist  in  the   Guy's  Museum   of  the  pelvis  of  the  kidneys  and 

1  Litoloyia  Umana,  Pavia,  1819.         2   Guys  Hospital  Reports,  series  i.  vol.  vii.  p.  180. 
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ureters  being  obstructed  by  clots  of  fibrin ;  but  none  of  them  present  the  hard  con- 
crete condition  of  the  calculus  described  by  Dr.  Marcet.  I  am  not  aware  of  this 
variety  having  been  mentioned  by  any  other  author  except  Brugnatelli,  who,  in  his 
'  Litologia  Umana,'  describes  some  calculi  as  consisting  of  crystallised  albumen ;  they 
were  passed  by  one  individual,  and  each  was  about  the  size  of  a  nut.  '  These  pseudo- 
calculi  appeared  to  consist  of  dried  coagulated  albumen,  which  not  unfrecjuently  pre- 
sents considerable  lustre  and  a  vitreous  fracture,  although  scarcely  sufficient  to  justify 
its  being  regarded  as  crystallised.'  Some  have  described  it  to  resemble  yellow  wax 
in  appearance,  and  othevs  have  regarded  it  as  an  elastic  organic  substance  closely  allied 
to  fibrine. 

1 1 .  The  uro-stealith  calculus  is  another  of  the  pseudo-forms  :  it  appears  to  consist 
of  fatty  matter  in  combination  with  lime,  forming  a  kind  of  soap.  {Cf.  Dr.  Dickinson 
on  '  Diseases  of  the  Kidney,'  now  (1881)  in  the  press.) 

It  has  been  described  in  Heller's  '  Archives  '  (1844,  p.  97,  and  1845,  p.  1),  and  it  consisted 
of  several  small  bodies  composed  of  a  peculiar  form  of  fatty  matter  which  were  passed  by  a 
man  aged  24,  who  suffered  from  symptoms  of  stone  in  the  bladder.  Dr.  Moore  of  Dublin 
has  confirmed  the  existence  of  this  substance,  and  has  examiued  several  specimens  sent  to 
him  by  Dr.  Robert  Adams  of  Dublin.1 

12.  Blood  calculi  have  been  but  recently  discovered,  and  are  likewise  pseudo- 
calculi. 

Those  described  by  Dr.  Alison2  were  found  in  the  infundibula  and  pelvis  of  the  kidney  of 
a  painter  aged  52,  who  died  of  consumption  ;  black  calculi  occupied  the  pelvis,  while  the  in- 
fundibula were  tenanted  by  a  few  calculi  of  a  whitish-grey  colour,  with  one  exception  small 
in  size,  about  the  magnitude  of  pear-seeds,  and  wanting  the  ordinary  physical  characters  of 
phosphate  of  lime.  One  calculus  Avhich  occupied  the  infundibulum  was  the  size  of  a  horse- 
bean,  looked  somewhat  worn  and  disintegrated,  and  at  one  point  resembled  a  piece  of  decayed 
wood,  and  was  black  on  one  side  from  the  presence  of  altered  blood  ;  it  was  of  low  specific 
gravity,  and  was  composed  of  blood  and  phosphate  of  lime.  The  black  calculi,  which  formed 
the  chief  point  of  interest,  were  about  six  in  number,  and  ranged  from  the  size  of  a  coriander- 
seed  to  that  of  a  small  horse-bean  ;  when  found,  these  black  calculi  were  tolerably  hard,  but 
being  friable  they  broke  asunder  on  handling  ;  the  fractured  surface  varied  a  little  in  colour, 
in  some  parts  presenting  a  dark  rusty  appearance.  Liquor  potassas  dissolved  them,  and  they 
were  capable  of  partial  combustion  ;  the  microscope  revealed  only  amorphous  particles,  but 
Dr.  G.  0.  Rees,  with  the  assistance  of  a  neutral  saline  solution,  discovered  forms  which  he 
considered  to  be  the  remains  of  blood-corpuscles. 

Silicious  concretions  are  not  met  with,  although  silica  has  been  found  in  other 
calculi  by  Berzelius  and  others. 

13.  A  case  of  ferric  oxide  calculus  is  described  in  the  'Dublin  Q.  J.'  vol.  Ixii. 
p.  428. 

A.  Poland,  1870. 

W.  F.  Done  in,  1882. 

1  Dublin  Quarterly  Journal  of  Med.  Science,  May  1854,  p.  473.' 

2  Dr.  Scott  Alison,  Archives  of  Medicine,  vol.  i.  p.  245. 
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Vesical  Calculi  :  Relative  Proportions  met  with. 

STONE  in  the  bladder  exists,  as  has  before  been  shown,  chiefly  in  three  varieties  of 
chemical  constitution  :  viz.  uric  acid  and  the  urates ;  phosphates  of  lime  and 
ammonia  ;  and  oxalate  of  lime ;  and  each  product  is  known  by  the  name  denoting 
its  chemical  constitution.  Besides  these,  among  one  or  two  other  very  exceptional 
products,  cystine  need  only  be  named  as  a  formation  of  great  rarity.  The  three 
chief  rarities  named,  or  any  two  of  them,  frequently  coexist  in  a  single  calculus  ; 
hence  '  mixed '  calculi  are  spoken  of.  The  most  frequently  occurring  are  those 
belonging  to  the  class  of  uric  acid  and  its  combinations ;  amounting  to  fully  one-half 
of  the  entire  number,  embracing  all  calculi ;  one-  fourth  are  phosphates,  and  nearly  a 
fourth  may  be  placed  to  the  '  mixed '  class,  chiefly  of  urates  and  phosphates ;  while 
the  oxalates  may  be  estimated  at  about  three  per  cent,  of  the  whole. 

In  most  cases  of  stone  in  the  bladder,  one  stone  only  is  present ;  not  unfrequently, 
however,  there  are  two  or  more,  especially  of  the  uric  acid  variety ;  and  of  this 
examples  are  occasionally  numerous.  I  have  removed  from  forty  to  eighty  calculi  at 
a  single  operation ;  and  in  one  case  I  emptied  a  bladder  of  at  least  700  or  800  minute 
uric-acid  calculi  by  washing  out,  on  two  or  three  occasions ;  the  whole  weighing  little 
less  than  an  ounce.  Sometimes  a  calculus  may  be  so  large  as  to  fill  the  entire  cavity 
of  the  bladder ;  the  formation  is  then  mostly  phosphatic,  and  is  friable  in  character, 
since  this  material  is  produced  with  much  greater  rapidity  than  the  other  varietie  s ; 
while  the  oxalate,  being  the  slowest  in  depositing,  is  therefore  the  hardest  of  all.  As. 
a  rule,  to  which  the  exceptions  are  excessively  rare,  calculi  are  quite  free  in  the  cavity 
of  the  bladder,  unattached  in  any  way  to  its  walls.  But  now  and  then  it  happens 
that  a  calculus  is  encysted,  in  which  case  it  usually  occupies  one  of  those  cavities 
which  are  not  uncommon  in  some  old  and  diseased  bladders,  and  which  are  known 
as  sacculi.  In  these  circumstances  it  is  by  no  means  possible  always  to  remove  the 
calculus  during  life.  (See  examples  referred  to  under  the  section  '  Difficulties  met. 
with  in  Lithotomy,'  p.  276.)  More  rarely  still,  a  calculus  may  be  adherent  to  the  coats 
of  the  bladder ;  a  condition  sometimes  affirmed  to  exist,  when  there  is  not  sufficient 
warrant  for  the  statement ;  as  when  unusual  difficulty  in  extracting  the  stone  in 
lithotomy  has  been  encountered.  At  most,  two  or  three  undoubted  cases  of  such 
adhesion  have  been  verified  after  death ;  and  in  these  the  stone,  of  which  the  outer 
part  at  any  rate  has  been  phosphatic,  was  found  attached  by  a  portion  of  its  surface 
to  a  granular  diseased  mucous  lining  of  the  bladder. 

Sometimes  also  calculi  are  found  embedded  in  the  structures  anterior  to  the  neck 
of  the  bladder,  and  are  met  with  in  cutting  through  the  perinaium,  lying  in  a  kind 
of  cavity  partly  urethral,  and  partly  formed  among  the  tissues  outside.  (See  '  Diffi- 
culties met  with  in  Lithotomy,'  p.  278.) 

Certain  local  influences  are  supposed  to  exist,  favouring  the  formation  of  stone ; 
thus  it  is  said  to  be  more  frequent  in  temperate  than  in  warm  or  cold  regions ;  of 
which,  however,  the  prevalence  of  stone  within  the  tropics  and  adjacent  regions, 
such  as  India  and  the  Valley  of  the  Nile,  as  well  as  on  the  banks  of  Russian  streams 
north  of  Moscow,  furnishes  a  sufficient  refutation.  But  stone  is  much  more  common 
in  particular  districts  of  the  same  country  than  in  others ;  to  wit,  on  the  eastern 
shores  of  Great  Britain,  particularly  in  Norfolk,  Yorkshire,  and  Aberdeenshire,  while 
in  the  western  counties  it  is  almost  unknown.  The  use  of  cider,  the  hardness  of  the 
natural  springs,  and  various  local  foods,  have  been  adduced  as  sufficing  to  account  for 
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the  difference  in  question;  but  this  is  not,  in  my  opinion,  produced  by  any  such,  or 
probably  not  by  any  single  circumstance.  Let  one  such  fact  as  the  following  only  be 
noted  :  viz.  that  unduly  lai'ge  deposits  of  uric  acid,  the  commonest  formation  in 
calculous  disease,  may  be  greatly,  if  not  entirely,  subdued  by  appropriate  diet  and 
habits ;  and  thus  it  may  be  regarded,  like  articular  deposits  of  uric  acid,  as  an 
hereditary  complaint,  as  gout  is  universally  admitted  to  be.  Stone  is  much  less 
frequent  in  females  than  males,  the  proportion  being  about  one  to  twenty  or  more. 
This  is  due  to  the  shortness  of  the  urethra  in  the  female,  and  its  dilatability,  perhaps 
also  to  the  comparatively  temperate  and  regular  habits  of  life  of  females. 

Calculi  are  most  frequently  met  with  in  the  young  and  in  old  people.  This  subject 
I  have  studied  with  great  care,  and  can  offer  what  may  be  accepted  as  trustworthy 
evidence,  to  the  extent  of  1,827  cases  collected  by  myself  from  original  sources.1 

These  cases  are  derived  from  the  entire  experience,  during  given  periods  of  time, 
of  the  following  hospitals  :  Guy's,  St.  Thomas's,  University  College,  Norwich,  Cam- 
bridge, Oxfoixl,  Birmingham,  Leicester,  and  Leeds.  It  is  quoted  in  a  foot-note,2  and 
the  statistics  derived  from  this  table  may  be  arranged  according  to  the  different 
epochs  or  periods  of  life.  Thus,  under  puberty,  from  1  to  13  years  of  age,  there  are 
940  cases,  or  51-45  per  cent,  of  the  whole  number;  and  this  may  be  subdivided  into 
two  phases,  viz.  infancy  and  childhood,  from  1  to  5  years,  473  cases,  or  25'89  per 
cent. ;  and  boyhood,  from  6  to  13  years,  467  cases,  or  25-56  per  cent.  At  puberty,  and 
during  adolescence  and  approaching  manhood,  from  14  to  26  years,  228  cases,  or 
12*47  per  cent.  Luring  the  next  ten  succeeding  years,  from  27  to  36  years,  80  cases, 
or  4'37  per  cent.  At  adult  life,  from  37  to  49,  127  cases,  or  6*95  per  cent.  In  ad- 
vancing life,  from  50  to  70,  414  cases,  or  22-65  per  cent.;  and  in  old  age,  from  71 
to  81,  38  cases,  or  2-07  per  cent. 

At  what  period  of  life,  then,  is  an  individual  most  liable  to  be  affected  with 
calculus  1  It  has  been  common  to  answer,  in  childhood.  A  superficial  glance  at 
these  figures  might  confirm  this  opinion.  I  believe,  however,  that  it  is  the  period 
between  fifty  and  seventy  years,  and  of  this  the  latter  half  of  the  term  especially. 
Certainly,  the  proportion  of  elderly  calculous  patients  to  the  existing  population  at 
advanced  age  is  much  larger  than  the  proportion  of  children  afflicted  is  to  the 
number  of  existing  children.  This  is  the  only  accurate  method  of  viewing  the 
question.     Calculus  is  most  common  between  fifty  and  seventy ;  appears  in  the  next 


1  Practical  Lithotomy  and  Lithotrity,  by  Sir  H.  Thompson,  3rd  edit.  (Churchill,  London, 
1880),  pp.  HI  and  225. 

2  Table  of  Prevalence  of  Stone  in  1,827  Cases  of  Lateral  Lithotomy  at  Different  Ages:  — 
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degree  of  frequency  between  two  and  six  years  ;  and,  least  frequently  of  all,  perhaps, 
between  twenty-six  and  thirty- six  years — when,  indeed,  it  is  rare. 

The  condition  and  habits  of  life  have  some  effect  as  a  cause.  Thus  sedentary 
habits  impair  the  functions  of  the  skin,  and  give  increased  work  for  the  kidneys ; 
but  especially  luxurious  feeding  and  use  of  malt-liquors  and  nitrogenised  food  in 
excess  augment  uric-acid  deposits  ;  while  inordinate  use  of  saccharine  matters  is  an 
undoubted  cause  in  some  constitutions. 

Respecting  the  exemption  of  sailors  and  soldiers  from  this  disease,  as  alleged  by 
Mr.  Copland  Hutchinson  and  others,  further  inquiry  is  desirable. 

Morbid  states  of  the  urinary  passages  may  predispose  to  calculous  formations,  and 
more  especially  the  presence  of  a  foreign  body,  which  is  sure  to  cause  a  precipitation 
and  deposit  on  its  surface. 

Symptoms  of  stone  in  the  bladder. — Whatever  may  be  the  nature  of  the  calculus, 
when  once  it  exists  in  the  bladder,  it  acts  as  a  foreign  body,  and  generally  gives 
sufficient  evidence  of  its  presence  by  inducing  certain  symptoms,  which  may  enable 
the  surgeon  to  detect  it.  Of  course  all  these  symptoms  are  not  uniformly  met  with ; 
they  may  vary  under  the  influence  of  different  external  circumstances,  and  in  differ- 
ent constitutions. 

The  evidence  that  a  stone  is  present  in  the  bladder  is  of  two  kinds  :  first,  that 
afforded  by  the  patient's  sensations  and  by  the  physical  signs  observed  ;  both  of 
which  together  may  produce  a  strong  belief  as  to  the  cause,  but  do  not  suffice  to 
establish  the  fact;  and,  secondly,  the  evidence  obtained  by  a  physical  examination, 
the  only  method  of  deciding  the  question,  is  there  or  is  there  not  a  calculus  in  the 
bladder  1 

In  relation  to  signs  and  symptoms,  we  may  first  learn  of  the  patient  that  he  has 
papssd  some  gravel  or  small  stones  at  different  times  ;  or  at  all  events  that  he  has 
had  some  attacks  of  nephralgia.  He  complains  of  undue  frequency  in  passing  water, 
more  especially  when  moving  about ;  less  observed  at  night  when  he  is  at  rest.  In 
prostatic  hypertrophy  the  reverse  is  observed,  and  the  difference  should  be  noted  as 
diagnostic.  Pain  is  an  almost  invariable  concomitant  of  stone  ;  it  is  described  as  a 
burning  or  smarting,  mostly  felt  at  one  spot  about  an  inch  from  the  meatus  externus, 
and  beneath.  Felt  at  any  time  in  some  circumstances,  it  is  almost  always  present  in 
the  act  of  making  water,  during  and  at  the  end  of  the  act,  and  for  a  short  time 
afterwards ;  and  it  is  aggravated  by  quick  or  jolting  movements.  One  of  the  most 
useful  signs  in  relation  to  diagnosis  is  the  effect  of  movements  on  this  pain  :  the  calculous 
patient  suffering  very  little  when  remaining  quiet  or  at  rest,  but  beginning  to  be 
troubled  both  by  pain,  and  frequent  micturition  when  he  takes  exercise,  the  trouble 
being  for  the  most  part  in  proportion  to  the  amount  and  violence  of  the  movements. 
The  appearance  of  a  little  blood  in  the  urine  is  another  very  constant  sign  of  stone, 
and  its  appearance  also  is  in  direct  proportion  to  the  degree  of  locomotion  permitted. 
The  same  result  may  be  noted  in  those  much  rarer  forms  of  vesical  disease,  villous  or 
cancerous  growths ;  but  in  these  the  haemorrhage  is  often  considerable,  a  phenomenon 
almost  unknown  in  simple  calculus,  where  the  bleeding  is  always  slight.  Changes 
in  the  urine  may  be  present,  but  are  by  no  means  regularly  so ;  and  these  also  aiise 
in  proportion  to  the  amount  of  movement,  and  consist  of  mucous  deposits  with 
streaks  of  blood ;  and  if  the  stone  has  long  been  present,  and  is  large,  or  if  it  be 
phosphatic,  the  amount  of  muco-pus  in  the  urine  may  be  considerable, 

To  sum  up  :  if  a  patient  has  passed  gravel,  complains  of  pain  in  the  glans  penis 
at  the  end  of  micturition,  has  unduly  frequent  micturition,  sees  a  little  blood  in  his 
urine,  all  these  manifestly  augmented  by  exercise,  it  is  next  to  certain  he  has  a 
calculus  in  his  bladder.  In  these  circumstances  there  should  be  no  delay  in  ascer- 
taining the  fact  by  sounding  the  bladder.  It  is  right  to  mention  that,  associated  with 
the  ordinary  and  obvious  symptoms  described  above,  there  are  others  of  less  note 
and  importance.  Such  are  tenesmus  of  the  bowel  and  frequent  defecation ;  in 
children,  prolapsus  and  constant  handling  of  the  prepuce ;  rarely  is  there  any 
obstruction  to  the  flow  of  urine ;  occasionally  pains  in  the  limbs,  supra-pubic  and 
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perinseal  pains  of  cystitis  when  that  condition  is  present.  The  sign  commonly  noted 
in  books,  of  frequent  sudden  stoppage  to  the  stream  of  urine  is  literally  almost 
unknown. 

Sounding  for  the  stone. — The  physical  signs  of  stone  in  the  bladder  are  derived 
from  mechanical  means  affording  by  the  senses  of  touch  and  hearing  distinct  evidence 
of  its  presence  to  the  surgeon.  The  bladder  is  explored  with  a  solid  metallic 
instrument,  which,  on  coming  in  contact  with  the  stone,  produces  a  ringing  noise  or 
sound ;  hence  the  term  '  sounding  '  given  to  the  operation,  and  '  sound  '  given  to  the 
instrument  used. 

The  sound  differs  from  a  catheter  both  in  size  and  form  ;  and  is  made  of  steel, 
well  polished  on  its  exterior,  its  length  and  size  varying  according  to  the  age  of  the 
patient  undergoing  examination.  The  handle  may  be  expanded  and  flattened,  or 
cylindrical,  in  order  to  give  a  larger  surface  for  the  fingers  and  thumb  of  the  ope- 
rator to  receive  vibrations.  The  curve  is  much  shorter  than  that  of  the  ordinary 
catheter,  and  more  or  less  angular  (see  fig.  34).  A  sound  with  a  large  curve 
may  glide  over  a  calculus,  when  lodged  in  a  depression  behind  the  prostate  :  hence 
one  with  a  short  beak  should  be  always  employed. 

The  position  of  the  patient  in  sounding  should  be  the  recumbent  one;  the  pelvis 
a  little  elevated,  and  the  bladder  may  be  moderately  distended  with  urine.  The 
sound  should  be  introduced  carefully  and  slowly,  and  allowed  to  glide  along  the  canal 
by  its  own  weight ;  no  force  whatever  is  required,  and  in  general  little  pain  need  be 
given.  Having  arrived  at  the  bladder,  the  point  of  the  instrument  is  to  be  made  to 
move  gently  from  side  to  side,  then  from  before  backward,  and  then  rotated 
slightly  with  the  beak  downwards,  so  as  to  explore  the  floor,  after  having  gently 
depressed  the  handle  between  the  patient's  thighs.  Occasionally  the  exploration 
may  be  facilitated  in  obscure  cases  by  the  introduction  of  the  finger  into  the  rectum, 
or  by  making  pressure  with  the  hand  above  the  pubes.  In  consequence  of  some 
fulness  about  the  rectum,  the  stone  is  sometimes  found  lodged  on  either  side ;  but  it 
often  lies  close  to  the  neck  of  the  bladder,  and  is  passed  over,  and  so  missed  in 
sounding. 

Sounding  not  only  enables  the  surgeon  to  detect  the  presence  of  calculi,  but  it  assists 
him  in  ascertaining  their  size,  number,  situation,  and  sometimes  density.  The 
size  is  determined  by  first  traversing  the  surface  of  the  stone  with  the  convex  part  of 
the  sound  frorn  side  to  side,  and  then  carrying  the  point  from  before  backward.  The 
presence  of  more  than  one  stone  may  be  sometimes  detected  by  careful  exploration, 
although  this  may  prove  deceptive.  The  situation  of  a  stone  may  likewise  be  made 
out,  as  to  its  being  loose  and  free,  or  fixed  and  encysted,  the  latter  being  a  very  rare 
condition. 

The  noise  emitted  on  the  striking  of  a  stone  corresponds  with  the  size  and 
density  of  the  calculus :  small  and  very  movable  calculi  give  but  a  feeble  sound ; 
smooth  and  dense  calculi,  as  lithic  acid  and  oxalate  of  lime,  affoixl  a  clear  ringing 
one  ;  light,  friable,  phosphatic  calculi  emit  a  dull  and  scarcely  appreciable  sound. 
The  smooth  surface  of  a  lithic-acid  stone,  and  the  rough  irregular  exterior  of  the 
oxalate  of  lime,  may  in  most  instances  be  detected  by  the  instrument. 

Difficulties  and  sources  of  fallacy  in  sounding  are  not  at  all  unfrequent.  Thus,  a 
stone  may  be  detected  at  one  time,  and  not  at  another,  owing  either  to  its  sma,llness 
or  to  its  being  temporarily  hidden  in  the  folds  of  the  bladder ;  in  fact,  small  stones 
easily  escape  detection,  and  are  often  better  found  when  the  bladder  has  just  been 
emptied,  in  which  cas3  a  beaked  sound  of  angular  form  mostly  meets  with  them 
just  at  the  neck  of  the  bladder,  as  the  instrument  enters  the  cavity. 

But  a  stone  may  be  missed  by  the  surgeon,  when  the  bladder  is  atonied  and 
distended  with  urine,  a  large  quantity  of  fluid  in  the  bladder  being  very  prejudicial 
in  relation  to  successful  research.  A  calculus  with  a  very  soft  external  layer  of 
phosphatic  matter  is  by  an  inexperienced  hand  undisfinguishable  from  a  tumour  or 
enlargement  of  the  prostate,  no  sound  being  elicited  by  a  tap  from  the  instrument,  as 
when  a  hard  stone  is  present.  The  doubt  may  be  cleared  up  sometimes  by  using  the 
flat-bladed   lithotrite,  which  will  not  only  enable   the  operator  to  seize  the  foreign 
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body,  but  will  also  enable  bim  to  ascertain  its  size — one  of  tbe  important  objects  to 
be  attained  by  sounding.  The  nature  of  the  operation  to  be  performed  depends 
mainly  on  the  size  and  texture  of  the  calculus  ;  so  that  not  merely  its  presence,  but 
its  physical  qualities,  should  be  ascertained  before  a  choice  of  operative  proceedings  is 
made.  The  sensation  communicated  by  the  calculus  to  the  hand  through  the  medium 
of  the  sound  has  already  been  referred  to  ;  the  differences  between  grasping  a 
phosphatic,  uric,  and  oxalic  calculus  in  the  lithotrite  are  still  more  marked  and  signifi- 
cant to  the  hand  of  the  surgeon.  Thus  the  first-named  offers  a  gritty  but  yielding 
sensation  on  pressing  the  male  blade  upon  it  after  it  has  been  caught ;  the  uric- acid 
calculus  is  firm  and  resisting,  but  yields  obviously  somewhat  to  the  hard  pressure  of 
the  screw  ;  while  an  oxalate- of-lime  calculus  is  unyielding  to  ordinary  pressure,  and 
is  felt  within  the  jaws  of  the  instrument  almost  like  a  piece  of  porcelain,  on  which 
their  edges  make  no  '  bite  '  or  impression.  In  crushing,  the  teeth  gradually  penetrate 
the  other  kinds ;  the  last-named  splits  with  a  sudden  crack.  So  it  is,  that  after  a 
little  practice  there  is  rarely  any  difficulty  in  determining  the  nature  of  the  calculus 
struck  or  seized  before  seeing  it,  while  its  size  is  easily  ascertained  by  catching  it, 
say,  in  two  diameters. 

In  the  female,  vaginal  examination  is  important,  and  on  making  pressure  above 
the  pubes  at  the  same  time,  the  stone  may  in  most  instances  be  felt.  It  is  worthy 
of  note  that  the  stone  is  very  frequently  not  close  to  the  neck  of  the  bladder,  but 
lying  at  the  side,  either  right  or  left.  Uterine  disease,  a  source  of  fallacy  as  simulat- 
ing stone,  is  not  to  be  overlooked. 

The  prognosis  of  this  complaint  must  always  be  serious ;  there  are  no  means  of 
removing  the  stone  but  by  operation,  without  which  death  is  the  sure  consequence 
at  a  more  or  less  remote  period.  Spontaneous  expulsion  of  a  small  stone  through 
the  urethra  is  common  enough,  and  in  some  rare  instances  nature  has  effected  a  cure 
by  causing  a  large  one  to  be  extruded  by  ulceration  through  the  rectum,  vagina,  or 
perinseum.  These,  however,  are  extremely  rare  cases.  The  surgeon  also  has  to  bear 
in  mind  that,  although  a  stone  has  beeD  successfully  removed,  yet  not  unfrequently 
other  stones  may  be  subsequently  formed. 

The  progress  and  termination  of  the  disease  are  exceedingly  painful  and  distressing, 
and  vary  with  the  condition  of  the  calculus,  the  constitution  of  the  patient,  and  the 
age  and  temperament  of  the  individual.  In  some  instances  the  symptoms  are  not 
severe,  and  may  exisifc  for  many  years  without  exciting  any  gr<eat  distress.  But  in 
ordinary  cases,  if  not  removed,  there  is  constant  increase  ,of  symptoms  ;  the  patient 
becomes  thin  and  worn-out,  the  health  impaired,  the  micturition  frequent  and 
distressing ;  atony  and  atrophy  of  the  bladder  take  place,  so  that  there  is  inability 
to  void  the  urine  except  in  the  reclining  posture :  this  secretion  becoming  ammoniacal, 
offensive,  and  finally  loaded  with  blood  and  muco-pus.  Prolonged  sufferings  occasion 
exhaustion  and  emaciation  until  death  closes  the  scene. 

The  post-mortem  appearances  of  those  who  have  died  with  a  calculus  in  the 
bladder  will  of  course  vary,  according  to  the  mode  of  death  and  the  complications 
which  have  previously  existed.  Ordinarily  they  wity  consist  of  chronic  cystitis  and 
chronic  inflammation  of  the  ureters  aud  pelvis  of  the  kidney,  with  slow  changes  in 
the  glandular  structure  of  the  organ. 

Treatment. — During  the  long  history  of  this  .malady,  which,  unlike  most  others 
with  which  we  are  now  familiar,  .extends  to  not  less  than  two  thousand  years,  a  great 
variety  of  methods  of  treating  it,  both  by  medical  and  surgical  means,  has  been  tried. 
In  brief  terms,  it  may  be  said  that  these  consist  in — ■ 

1.  Efforts  to  dissolve  the  .stone  by  medicines  taken  internally. 

2.  Its  solution  by  chemical  agents  introduced  into  the  bladder, 

3.  Its  removal  entire,  by  mechanical  means  ;  chiefly  by  cutting  operations. 

4.  Its  removal,  after  crushing  into  small  debris,  through  the  urethra. 

1.  Solution  ~by  internal  remedies. — One  of  the  earliest  allusions  to  this  treatment 
is  found  in  Pliny,  who  says  '  that  the  ashes  of  burned  snails'  shells  are  good  for  ex- 
pelling the  stone.'     In  tracing  the  records  which  exist  from  that  time  to  the  present 
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day,  it  is  certain  that  all  the  remedies  employed,  whether  by  the  numerous  empirics 
who  have  vaunted  their  powers  to  dissolve  the  stone,  or  those  agents  employed  by 
the  medical  profession,  belong  to  the  class  of  alkaline  earths,  or  to  that  of  the  alkalies 
proper.  The  empirical  remedies  have  been  mainly  solutions  of  lime,  soda,  and  potash ; 
the  medical  agents  have  been  the  same  salts,  chiefly  those  of  potash,  and  more  lately 
in  combination  with  lithia.  The  subject  has  been  well  studied  by  Dr.  W.  Tioberts  of 
Manchester,1  and  the  conclusions  which  have  been  arrived  at  may  be  presented  as 
follows:  (1)  That  a  small  uric-acid  calculus  is  the  only  form  with  which  there  is 
any  prospect  of  succeeding  by  way  of  treatment  by  solution.  (2)  That  in  circum- 
stances of  the  most  favourable  kind,  a  course  of  several  weeks  must  be  devoted  to 
the  internal  use  of  potash,  and  some  diminution  in  size  may  be  effected.  (3)  That 
there  is  no  evidence  at  present  existing  in  any  quarter  to  warrant  a  belief  that  the 
attempt  to  dissolve  a  stone  has  ever  been  successful. 

2.  The  solution  of  stone  by  means  of  chemical  agents  introduced  into  the  bladder. 
The  injection  of  solvents  into  the  bladder  has  also  been  sedulously  tried,  and 
many  experiments  have  been  performed  on  calculi  to  ascertain  their  solvents,  which 
have  then  been  employed  by  means  of  injection  into  the  bladder  through  a  catheter. 
Unfortunately  the  solution,  if  strong  enough  to  be  of  any  use,  endangers  the  coats  of 
the  bladder,  and  when  diluted  its  action  is  feeble.  Diluted  alkaline  solutions  have 
been  recommended  for  uric-acid  calculi  ■  diluted  acids,  such  as  the  nitric  and  hydro- 
chloric acids,  for  phosphatic.  For  the  phosphatic  formations  alone,  which  are  often 
very  loose  hi  texture  and  friable,  is  it  possible  to  obtain  any  result  by  such  proceedings. 
In  the  early  stage,  when  indeed  the  triple  phosphate  exists  in  merely  aggregated 
masses  of  prismatic  crystals,  much  benefit  may  be  obtained  by  the  free  use  of  solutions 
thrown  into  the  bladder.  After  many  trials  I  know  none  so  efficient  as  a  weak 
solution  of  the  acetate  of  lead,  say  from  one  grain  to  a  grain  and  a  half  in  four  ounces 
of  water,  slightly  acidulated  with  distilled  vinegar.  This  should  be  used  once  or 
twice  daily,  with  a  gum  catheter  and  a  four  ounce  india-rubber  bulb,  making  small 
and  repeated  injections  of  the  bladder  on  each  occasion  ;  and  leaving  perhaps  an 
ounce  of  the  solution  behind  in  the  cavity. 

The  dissolution  of  calculi  by  electricity  (electrolysis)  has  also  been  attempted  by 
many  experimenters  within  the  last  fifty  years,  but  without  success.  The  mechanical 
means  for  removing  calculi  have  been  so  greatly  improved  of  late  that  little  chance 
of  a  better,  more  speedy,  or  less  irritating  method  seems  likely  to  be  available  either 
from  chemical  or  from  electrical  agencies. 

3.  Removal  of  calculus  by  mechanical  means ;  chiefly  by  cutting  operation. — 
Extraction  by  mechanical  means  without  the  knife  is  limited  to  a  small  class  of 
cases.  In  the  early  stage,  when  the  calculus  is  small,  we  may  assist  nature  in  its 
expulsion  from  the  bladder  by  administering  alkaline  purges,  by  dilating  the  urethra 
with  a  large  bougie,  and  giving  diuretics ;  the  bladder  should  be  allowed  to  retain  as 
much  urine  as  possible,  and  then  a  free  and  copious  evacuation  may  carry  the  stone 
along  with  it,  or  it  may  be  washed  out  with  a  large  evacuating  catheter.  Should  the 
calculus  become  lodged  in  the  urethra,  it  may  be  extracted  by  means  of  forceps,  such 
as  described  and  used  by  Hunter,  Civiale,  Sir  A.  Cooper,  and  others. 

In  females  this  plan  is  very  practicable,  and  we  shall  refer  to  it  hereafter. 

We  shall  now  consider  the  removal  of  calculus  by  means  of  an  artificial  opening — 
in  other  words,  the  operation  of  lithotomy.  There  are  three  situations  in  which  it 
may  be  performed — viz.  in  the  peiinseum,  in  the  hypogastric  or  supra-pubic  region, 
and  through  the  rectum ;  each  of  which  will  be  considered. 

I.  Perineal  eitjiotomy. — There  are  several  methods  by  which  a  stone  may  be 
removed  from  the  bladder  through  incisions  made  in  the  perinaeum  :  the  first  which 
will  be  considered  here  is  that  known  as  the  '  Lateral  Lithotomy.' 

1  See  his  work,  Practical  Treatise  on  Urinary  and  Renal  Diseases. 
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And  we  shall  commence  with  the  instruments  which  should  be  ready  for  use 
before  performing  the  operation.  The  non-appearance  of  a  single  instrument  of  im- 
portance when  required  may  produce  great  embarrassment  to  the  operator ;  hence 
a  list  should  be  prepared,  so  that  the  instruments  can  be  selected  beforehand. 

One  or  two  ordinary  sounds  for  examining  the  bladder. 

An  eight-ounce  syringe,  with  suitable  catheter  for  injecting  by  nrethra;  and  a 
tube  for  washing  out  the  bladder  by  a  reversed  current  through  the  wound  after 
the  operation  (tigs.  51,  52). 1 

Fig.  53.— Staff,  with 
lateral  groove. 


Fig.  51.  —  The 
Syringe,  with 
graduated  pis- 
ton-rod. 

Fig.  52. 
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Staffs  of  full  size  for  the  adult,  or  small,  if  for  children  :  all  as  deeply  and  widely 
grooved  as  the  size  admits  j  the  groove  to  be  midway  between  the  convex  and  the 
lateral  aspects  of  the  staff,  to  stop  abruptly  half  an  inch  from  the  extremity,  and  not 
to  extend  so  far  up  the  handle  as  to  permit  the  urine  to  escape  (fig.  53).  The  curved 
portion  not  to  be  so  long  as  it  is  usually  made,  since  a  small  or  contracted  bladder  is 
sometimes  exposed  to  the  danger  of  perforation  when  that  portion  of  the  staff  protrudes 
far  into  the  cavity. 

A  knife,  of  which  the  blade  and  handle  together  measure  (for  the  adult)  about 

Fig.  54. 


seven  and  a  half  inches  long ;   of  this,  the  blade  may  be  about  three  inches.     The 
cutting  edge  should  have  a  length  of  about  one  inch  and  a  quarter  from  the  point. 

Some  operators  use  also  a  second  knife,  of  which  the  blade  and  handle  may 
measure  together  about  eight  inches ;  of  this  the  blade  may  be  about  three  and  a  half 
inches  j  with  a  probe  point  at  the  end  of  the  blade,  so  that  it  may  run  easily  in  the 

1  This  nozzle  is  after  the  suggestion  of  Dr.  Gross  of  Louisville  :  Urinam  Orqaw,Zv&  ed.  p.  248. 
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groove  of  the  staff.     The  cutting  edge  should  extend  to  about  one  and  a  quarter  inch 
from  the  point. 

A  blunt  goi'get  about  five  and  a  half  inches  long,  exclusive  of  the  handle,  curved 
from  side  to  side  and  terminated  by  a  probe  point,  to  run  in  the  staff  (fig.  55).     This 


is  a  useful  instrument  where  the  perinseum  is  so  deep,  or  the  prostate  so  large,  that 
the  finger  cannot  reach  the  bladder,  as  occasionally,  but  rarely,  happens. 

Forceps  of  various  forms  and  sizes.  It  is  desirable  to  have  the  blades  of  good 
length,  so  that  the  angle  produced  by  opening  them  is  acute  rather  than  the  reverse : 
a  better  form  of  wedge  is  thus  presented  to  the  orifice,  through  which  the  instrument 
and  the  stone  have  to  pass.  The  inner  surfaces  of  the  blade  should  be  slightly 
roughened.  The  extremities  of  the  blades  must  not  meet ;  an  interval  of  about  one- 
eighth  of  an  inch  should  exist  between  them  when  the  instrument  is  closed  (fig.  56). 
It  is  necessary  to  have  curved  as  well  as  straight  forceps. 


Fig.  5(3 


A  scoop  is  sometimes  useful,  and  succeeds  in  certain  circumstances  in  removing 
a  stone,  or  fragments,  better  than  the  forceps  (fig.  57). 

Fig.  57. 


An  instrument  for  searching  the  bladder  after  the  operation ;  nothing  answers 
better  than  the  ordinary  sound. 

A  strong  instrument  for  crushing  a  calculus  of  unusually  large  size,  and  requiring 
to  be  broken  before  removal,  is  occasionally  necessary.  Several  forms  have  been 
designed,  but  almost  all  consist  of  a  pair  of  ordinary  strong  forceps,  with  screw  or 
other  power  to  approximate  the  handles.  Many  of  those  usually  met  with  are  not 
sufficiently  powerful ;  for  a  large  and  hard  stone  requires,  in  order  to  accomplish  its 
effectual  crushing  within  the  bladder  so  that  the  fragments  may  come  safely  through 
the  wound,  an  amount  of  force  to  be  applied  far  exceeding  that  which  most  persons 
who  have  not  thus  operated  would  conceive  to  be  necessary.  The  inner  surface  of 
the  blades  should  be  somewhat  rough  and  irregulai-,  or  one  blade  may  be  narrower 
and  smaller  than  the  other,  but  there  should  be  no  teeth  or  other  projecting 
eminences,  as  these  make  it  very  difficult  to  seize  the  stone. 

A  pair  of  worsted  web  lithotomy  garters,  strong,  but  pliant;  each  measuring  not 
less  than  three  yards.  A  leather  anklet,  with  strong  hook,  by  which  it  is  attached  to 
a  leather  wristband,  to  accomplish  more  easily  and  more  securely  the  same  purpose, 
has  been  designed  and  employed  by  Mr.  Prichard,  of  Bristol. 
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Fig.  58.— The  Air  Tampon. 


We  have  used  these  anklets  for  some  years,  and  much  prefer  them  to  the  garters, 
as  being  more  simple  and  secure. 

A  tube  to  be  introduced  through  the  wound  into  the  bladder,  after  the  operation, 
if  desired.  One  may  be  specially  fitted  for  plugging  in  case  of  deep  venous 
haemorrhage.  But  the  most  certain  mode  of 
dealing  with  severe  bleeding,  the  ligature  failing 
or  being  insufficient,  is  the  addition  of  an  inflat- 
able thin  india-rubber  bag  to  the  tube,  so  arranged 
around  it,  that  while  its  draining  action  is  left 
intact,  the  bag  can  be  distended  with  air,  through 
a  small  flexible  tube  provided  with  a  stopcock 
(see  fig.  58).  It  should  be  introduced  so  far  that 
the  whole  cut  surface  is  exposed  to  the  action 
of  the  bag  :  indeed,  the  further  end  of  this  should 
just  protrude  slightly  into  the  bladder  itself.  This 
clone,  and  inflation  being  made,  the  distended 
bag  produces  pressure  on  every  portion  of  the 
wound's  surface,  closing  every  inequality,  and 
effectually  stopping  all  the  hemorrhage.  After 
twelve  or  twenty-four  hours  or  so,  a  little  air  is 
allowed  to  escape,  and  the  pressure  is  gradually 
relaxed,  until  the  apparatus  can  be  removed  alto- 
gether. It  was  designed  by  Mr.  Buckston  Browne,  (( 
and  is  known  as  the  'dilatable  air  tampon.' 

Ligatures  ;  artery  forceps ;  curved  needles 
and  strong  silk,  tenaculum  to  secure  any  deeply- 
seated  arteries ;  bandages,  sponges,  lint. 

Other  appliances.  —  Vessels    containing   hot 
and  cold  water,  one  of  the  former  to  heat  the 
forceps  and   other  instruments  ;  napkins  in  abundance,  oil ;   ether  is  of  course  to  be 
given.     Brandy,  wine,  smelling  salts,  and  sal  volatile,  should  be  within  reach. 

The  operator  should  himself  see  that  there  is  a  strong  and  steady  table,  of  proper 
size,  in  a  good  light,  about  two  feet  eight  or  nine  inches  high,  if  the  operator  is  seated 
in  a  chair  of  ordinary  height ;  but  the  operator  should  be  seated  rather  too  low  than 
too  high ;  as  a  rule,  the  forearms  should  occupy  nearly  a  horizontal  line  when 
operating  on  a  level  with  the  patient's  perinseum.  Some  surgeons  prefer  the  kneeling 
position,  with  one,  or  even  both  knees  resting  on  the  floor.  A  blanket  folded  once  or 
twice,  and  covered  with  some  waterproof  cloth,  should  be  placed  on  the  end  of  the 
table,  over  which  the  patient's  buttocks  will  be  brought.  A  shallow  vessel  con- 
taining sand  or  sawdust  is  useful  to  protect  the  floor  from  blood,  urine,  &c. 
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A.,  the  tube ;  b,  thin  india-rubber  bag  undis- 
tended;  c,  line  indicating  form  of  bag 
distended  by  air ;  d,  flexible  tube,  with 
stopcock  for  inflating  bag ;  e,  tapes  to 
fasten  tube  in  place. 


The  operation. — It  is  usual  to  ensure  action  of  the  bowels  by  an  aperient,  on  the 
previous  day ;  but  if  they  have  been  sufficiently  moved  in  the  natural  manner,  a 
purge  is  undesirable,  since  it  only  weakens  the  jjatient.  But  on  the  day  of  the  opera- 
tion, about  two  hours  previous  to  it,  a  full  enema  of  warm  water  should  be  given. 
The  surgeon  should  ascertain  that  the  action  of  this  has  been  efficient  and  completed 
at  least  an  hour  before  the  operation,  or  he  may  find  the  rectum  distended,  and  about  to 
act  when  the  patient  is  on  the  table  ;  a  condition  in  which  the  chances  of  wounding  the 
bowel  are  augmented.  Thus,  also,  time  is  given  for  a  few  ounces  of  water  to  collect  in 
the  bladder  if  desired,  which  would  probably  have  been  emptied  simultaneously  with 
action  of  the  bowels.     The  left  side  of  the  perinseum  may  be  previously  shaved. 

Some  surgeons  regard  it  as  important  that  there  should  be  a  considerable  quantity 
of  water  in  the  bladder ;  but  it  is  sufficient  to  take  the  chance  of  the  urine  accu- 
mulating for  an  hour  before  the  operation ;  at  all  events,  any  attempt  to  inject  an 
irritable  bladder  is  rarely  of  any  service.  Cheselden  preferred  the  bladder  empty,  as 
the  stone  he  said  is  then  found  close  to  the  internal  incision  at  the  neck ;  Avhereas  if 
the  organ  is  full  it  may  entangle  the  stone  in  its  folds  as  it  collapses. 
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There  should  be  a  steady  assistant  to  hold  the  staff;  it  is  his  duty  to  follow 
implicitly  the  operator's  instructions  throughout.  Two  others  are  necessary,  each  to 
support  firmly  a  leg  of  the  patient ;  one  of  them  to  draw  the  scrotum  a  little  upwards, 
and  to  the  right  side  ;  or  this  may  be  done  by  the  assistant  who  holds  the  staff.  The 
instruments  should  be  carefully  arranged  by  the  operator  himself  (on  a  tray  or  other- 
wise), within  easy  reach  of  his  right  hand,  so  as  not  to  be  touched,  and  possibly 
deranged,  by  an  assistant,  Ether  having  been  administered,  the  staff  should  be 
introduced,  and  the  stone  struck  by  it,  the  click  being  heard  by  the  operator,  and  by 
one  other  person  at  least.  If,  after  a  fair  search,  the  stone  is  neither  heard  nor  felt, 
no  operation  can  take  place,  and  the  search  must  be  resumed  on  another  day.  For, 
supposing  the  stone  to  be  struck  with  the  ordinary  sound,  and  not  found  with  the 
staff  subsequently,  it  is  possible  that  the  operator  may  have  made  a  false  passage, 
and  unwittingly  passed  the  staff  out  of  the  urethra  altogether  ;  or  it  may  have  passed 
into  an  old  false  passage,  which  the  sound,  having  a  different  curve,  escaped.  The 
obvious  consequence  is,  that  any  operation  performed  on  a  staff  so  placed  will  not  lead 
into  the  bladder,  no  stone  will  be  removed,  and  the  discovery  of  the  error  may  not 
take  place  until  it  is  too  late  to  repair  it.  This  unhappy  accident  has  been  known  to 
occur,  not  very  unfrequently,  particularly  in  children.  It  could  not  happen  if  the 
surgeon  were  determined  to  hear  the  stone  struck  with  the  staff  itself ;  and,  especially 
if  he  has  not  had  much  experience,  nothing  less  than  this  should  satisfy  him. 

The  staff  being  placed  in  the  bladder  and  confided  to  the  chief  assistant,  the 
patient's  hand  and  foot  of  each  side  are  to  be  made  fast  by  means  of  the  anklets 
described.  He  is  then  to  be  moved  downwards  towards  the  operator  until  the 
buttocks  project  slightly  over  the  edge  of  the  table.  Each  leg  is.  firmly  held  by  an 
assistant,  who,  facing  the  operator,  places  his  nearest  hand  (e.g.  his  left  if  standing 
on  the  patient's  right)  on  the  inner  side  of  the  patient's  knee,  while  his  other  grasps 
the  patient's  foot,  keeping  it  backwards  and  outwards.  The  staff  is  confided  to  an 
assistant  who  stands  on  the  patient's  left,  holding  the  instrument  in  the  right  hand, 
so  that  the  handle  is  perpendicular  and  strictly  in  the  middle  line ;  and  as  there  must 
necessarily  be  some  base  of  support,  it  should  rest  steadily  against  the  lower  border 
of  the  symphysis  pubis.  In  this  position  not  more  than  two  inches  of  the  staff  ought 
to  be  lodged  in  the  bladder.  With  his  left  hand  he  may  gently  draw  up  the  scrotum 
a  little  towards  the  right  groin,  and  so  keep  it  out  of  the  way. 

The  operator,  having  placed  the  necessary  instruments  within  his  reach,  takes  his 
seat  and  separates  the  legs  as  much  as  he  deems  necessary  to  expose  sufficiently  the 
perinseum  and  part  of  the  buttocks  adjacent.  He  ascertains  that  the  position  is 
square  to  his  own  front,  and  that  the  patient  is  firmly  placed ;  then  by  passing  the 
fingers  over  the  perineal  surface,  he  observes  whether  the  tuber  ischii  are  wide 
apart,  or  whether  they  approximate  more  than  usual ;  and  he  plans  the  line  of  the 
first  incision  somewhat  in  conformity  with  the  result  of  his  examination. 

He  now  commences  by  introducing  his  left  forefinger  into  the  rectum  to  ascertain 
that  it  is  empty ;  a  proceeding  which  appears  also  to  have  the  effect  of  stimulating 
the  bowel  to  contract  and  occupy  the  smallest  possible  space.  He  next  places  the 
fingers  of  the  left  hand  upon  the  upper  part  of  the  perineal  region  to  maintain  the 
skin  in  its  place,  not  to  draw  it  upwards;  and  holding  the  sharp-pointed  knife  in  his 
right,  commences  the  first  incision  about  a  third  of  an  inch  to  the  left  of  the  raphe, 
and  an  inch  and  a  half  in  front  of  the  anus,  carrying  the  blade  downwards  and 
slightly  outwards  for  about  two  and  a  half  or  three  inches  in  a  direction  midway 
between  the  anus  and  tuber  ischii,  but  inclining  a  little  nearer  to  the  latter.  The 
knife  should,  at  its  point  of  entry,  divide  the  skin,  and  quickly  sink  more  deeply 
towards  the  staff,  the  situation  of  which  should  be  kept  in  the  mind's  eye,  into  the 
superficial  fascia  and  fat  in  the  hollow  which  exists  between  the  bulb  and  anus  on  the 
one  side,  and  the  ramus  of  the  ischium  on  the  other;  the  incision  is  then  to  be 
gradually  made  more  superficial  through  its  lower  part.  If  a  large  stone  is  antici- 
pated, its  entire  length  may  extend  to  fully  three  inches.  The  line  of  the  first  incision 
is  somewhat  differently  taken  by  different  operators.  Nearly  all  agree  to  commence 
a  little  to  the  left  of  the  raphe,  but  not  so  in  regard  to  the  distance  in  front  of  the 
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anus.  Thus,  Sir  William  Fergusson  directed  that  it  should  commence  one  inch  and 
three-quarters  in  front;  Mr.  Erichsen  one  and  a  half  inch;  Sir  B.  Brodie,  Mr. 
Stanley,  Mr.  Skey,  and  Dr.  Gross  advise  one  inch  and  a  quarter,  while  Mr.  Coulson 
and  Dr.  Keith  of  Aberdeen  preferred  that  it  should  be  one  inch  only  in  advance. 
The  latter  attaches  considerable  importance  to  this  point,  and  argues  in  its  favour  at 
some  length  in  his  work  on  the  subject.1  Mr.  Crichton  always  made  his  incisions 
low  :  I  infer  from  his  notes,  as  near  as  possible  to  the  last-named  spot.  It  is  quite 
clear,  also,  that  Cheselden  himself  commenced  about  one  inch  in  advance  of  the 
anus.2  These  differences  are  more  apparent  than  real.  The  truth  is  that  where  the 
incisions  are  commenced  very  high,  the  skin  only  is  cut  at  first,  and  where  they  are 
low,  the  knife  is  made  to  penetrate  into   subjacent  tissues  at  once,  or  is  pointed 

Fig.  59. — A.natonry,  in  section,  of  parts  interested  in  Lithotomy.     Position  of  hands 

in  last  incision. 


upwards,  but,  in  any  case,  the  deepest  part  of  the  incision  is  made  into  the  hollow 
between  the  accelerator  and  the  erector  penis  muscles,  just  beneath  and  outside  the 
bulb  of  the  urethra.  Nevertheless,  it  should  be  remembered  that  a  rather  low  incision 
avoids  the  bulb  and  the  artery  thereto,  and  places  the  axis  of  the  wound  in  its  best 
relation  to  the  pubic  arch— that  is,  as  far  as  possible  from  that  unyielding  boundary 
of  the  perineal  space.  On  the  other  hand,  the  lower  the  incision  is  placed,  the  more 
clanger  there  is  of  wounding  the  rectum ;  and  especially  so,  if  the  operator  commences 
near  the  raphe,  when  he  enters  the  knife  at  an  inch  or  inch  and  quarter,  instead  of  an 
inch  and  three-quarters  above  the  anus. 

The  left  forefinger  now  entei^s  the  wound  and  separates  the  fat  and  fascia  in  the 
direction   of  the  staff,  which  should  at  this  stage  be  just  felt  beneath,  guarding,  at 

1  Hospital  Statistics  of  Stone,  pp.  17-21.     By  Dr.  Keith,  Aberdeen,  1849. 

2  Oheselden's  Anatomy  of  the  Human  Body,  5th  ed.  1740 ;  6th  ed.  1750 :  'I  first  make 
as  long  an  incision  as  I  can,  beginning  near  the  place  where  the  old  operation  ends.' 
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the  same  time,  the  rectum  by  pressure  downwards  and  inwards,  while  the  knife 
follows,  and  by  an  additional  small  stroke  or  two  enables  the  operator  to  define 
clearly  the  line  of  the  staff,  and  press  his  finger-nail  into  the  groove  where  it  lies  in 
the  membranous  portion  of  the  urethra  just  in  front  of  the  apex  of  the  prostate. 
Guided  by  the  nail,  he  carries  the  point  of  the  knife  into  the  groove  at  this  spot,  and 
he  holds  the  knife  so  that  the  blade  is  neither  vertical  nor  horizontal,  but  inclining 
rather  more  to  the  latter  direction,  while  the  point  is  directed  a  little  upward. 
This  important  stage  of  the  operation  is  illustrated  by  the  fig.  59  (anatomical  section) 
annexed.  The  knife  is  now  pushed  steadily  along  the  groove  of  the  staff  into  the 
bladder,  the  operator  being  careful  to  remember  that  the  depth  of  the  incision  in  the 
prostate  very  much  depends  on  the  angle  which  the  blade  makes  with  the  staff  in 
that  act.  The  hand,  therefore,  must  not  be  lowered  too  much  ;  if  a  small  incision  is 
required,  the  knife  is  to  be  maintained  very  nearly  in  a  line  with  the  extremity  of 
the  staff,  so  as  to  make  an  acute  angle  with  it ;  the  point  being  kept  up  only  enough 
to  ensure  its  transit  clearly  and  closely  along  the  groove,  which  must  not  be  quitted 
for  an  instant.  When  the  bladder  has  been  entered,  the  knife  is  withdrawn  to  make 
way  for  the  finger,  but  if  the  operator  is  of  opinion  that  more  room  is  wanted  he  can 
enlarge  the  incision  to  the  extent  deemed  necessary  while  withdrawing  the  blade,  by 
carrying  it  outwards  and  downwards,  in  the  line  of  its  entry,  so  that  the  edge  sweeps 
lightly  along  the  outer  angle  of  the  wound. 

The  operator  now  slips  the  point  of  his  left  forefinger  into  the  groove  of  the 
staff,  and  along  it,  slowly  and  steadily  through  the  wound  in  the  prostate,  slightly 
dilating  as  it  passes,  until  the  last  joint  enters  the  vesical  cavity  (as  it  will  in 
ordinary  cases),  and  comes  into  contact  with  the  stone,  mostly  felt  lying  at  the  neck 
of  the  bladder.  In  this  position  he  is  enabled  to  ascertain  its  situation,  and,  at  the 
same  time,  to  make  a  kind  of  hold  upon  the  bladder,  and  maintain  his  communication 
with  it.  He  now  orders  the  staff  to  be  withdrawn,  and  taking  a  pair  of  long 
straight  forceps,  introduces  it  by  sliding  the  blades  slowly  and  gradually  along  the 
palmar  aspect  of  his  finger,  until  they  are  fairly  within  the  bladder.  It  is  manifest 
that  additional  dilatation  of  the  wound  in  the  prostate  must  be  made  in  this  act ; 
and  it  is  important  that  the  forceps  should  not  be  thrust  in  so  as  to  form  a,  rent  in 
the  soft  tissues,  but  that  the  operator  should  slowly  insinuate  them  in  order  to  dilate 
gradually,  and  rupture  as  little  as  possible.  Meantime  a  little  of  the  urine  will 
probably  escape  by  the  wound. 

The  mode  of  making  the  last  or  deep  incision  through  the  prostate  and  neck  of 
the  bladder  demands  special  attention.  It  has  been  described  here  as  made  with  the 
sharp-pointed  knife  employed  in  the  earlier  stage  of  the  proceeding.  Nevertheless, 
other  means,  and  a  great  variety  of  instruments,  have  been,  and  are,  still  employed 
in  its  performance,  for  the  purpose  of  attaining,  as  it  is  believed  by  some,  more 
safety  in  making  the  incision.  Two  principles  of  construction,  and  two  only,  have 
been  adopted  in  the  numerous  forms  of  knife,  bistoury,  or  gorget,  which  have  been 
invented  from  time  to  time  in  order  to  accomplish  this  end.  The  first  principle 
has  been  to  give  the  instrument,  whatever  its  form  and  name,  a  blunt  probe-point, 
which  shall  run  easily  along  the  groove  of  the  staff,  and  be  incapable  of  inflicting 
any  wound.  The  other  principle  is  that  of  giving  to  the  blade  of  the  cutting 
instrument  such  a  width  as  to  determine  the  exact  depth  of  the  incision  intended ; 
to  ensure  that  this  depth  shall  not  depend  on  the  hand  or  judgment  of  the  surgeon 
at  the  moment  of  operating,  but  solely  on  the  pre-arranged  depth  of  the  blade  itself. 

The  instrument  which  illustrates  the  first  class  is  the  simple  probe-pointed  knife, 

Fig.  60. — Sir  William  Blizard's  Probe-pointed  Knife. 


or  bistoury ;  one  of  the  earliest  and  best-known  forms  being  that  of  Sir  William 
Blizard,  whose  name  it  still  bears  (fig.  60).  This,  or  some  other  form  of  it,  has  been 
used  by  many  operators  in  order  to  make  the  deep  incision,  on  the  alleged  ground  of 
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its  superior  safety  to  the  sharp-pointed  knife.  But  before  exchanging  his  scalpel  for 
this  instrument  the  operator  is  careful  that  the  urethra  is  freely  cut,  and  he  secures 
the  opening  with  his  finger-nail  during  the  change.  Provided  this  is  accomplished, 
there  is  no  possible  objection  to  the  use  of  the  probe-pointed  knife,  and  if  an  operator 
has  a  conviction  that  it  is  safer  in  his  own  hands  than  the  sharp-pointed  scalpel,  he 
should  certainly  employ  it. 

For  the  numerous  varieties  of  instrument,  designated  by  the  term  gorget,  which 
illustrate  the  second  principle  of  construction  referred  to,  the  probe -point  also  is  always 
employed.  It  is  really  a  very  old  instrument,  being  one  of  the  leading  features  of 
the  '  Marian  Operation ;  '  it  was  used  by  Cheselden,  and  was  reintroduced  with  some 
modification  by  Hawkins,  and  subsequently  used  by  Cline,  Green,  Keith,  and  other. 

To  this  same  principle  of  construction  belong  the  '  bistouries  cachees,'  or  lithotomes 
of  all  kinds  (fig.  61) — i.e.  the  depth  of  the  incision  depends  on  the  breadth  of  the  in- 
strument, and  is  therefore  a  result  more  of  mechanical  arrangement  than  of  the  intelli- 
gence and  skill  of  the  operator.  The  bistourie  cachee,  and  the  cutting-gorget,  differ- 
ent as  they  are  in  appearance,  and  in  the  manner  of  their  employment,  are  essen- 
tially the  same  in  principle;  the  gorget  cutting  the  desired  depth  inwards  by  pressure, 

Fig.  61. — The  Lithotome,  or  '  bistourie  cachee,'  as  used  by  many  foreign  surgeons  to 

make  the  deep  incision. 


A,  a  screw  which  regulates  the  extent  to  which  the  blade  protrudes  from  the  sheath. 

the  lithotome  cutting  it  outwards  by  traction.  Blunt  gorgets- — that  is,  gorgets  which 
have  no  pretensions  to  cut — are  rather  directors  than  gorgets  in  the  sense  in  which 
we  have  been  considering  them.  They  are  intended  to  dilate  an  already  divided  pro- 
state, and  to  furnish  a  safe  guide  to  the  forceps  in  certain  cases.  I  have  myself  often 
found  this  instrument  useful  where  the  prostate  is  large,  and  the  perinseum  deep,  as 
in  a  very  fat  subject,  and  always  include  one  among  my  instruments  at  a  lithotomy 
operation. 

The  forceps  being  now  within  the  bladder,  one  blade  below  on  the  floor,  the  other 
above,  the  instrument  is  opened  freely  by  a  handle  lightly  held  in  either  hand  ;  and  as 
the  urine  flows  out,  the  stone  may  be  found  between  them  on  closing ;  if  not,  they 
are  to  be  kept  closed  and  slightly  moved  right  and  left,  to  ascertain  on  which  side  the 
stone  lies.  Supposing  it  can  be  felt  lying  on  either  side  of  the  blades,  the  upper  blade 
is  raised,  by  simply  depressing  the  handle,  and  when  pretty  widely  separated,  they  are 
slowly  turned  over  to  that  side  and  closed,  when  the  stone  will  almost  certainly  be 
felt  within  the  grasp  of  the  instrument.  If  so,  and  the  withdrawal  feels  easy,  it  is 
made  at  once,  first  rotating  a  little  the  forceps  on  its  own  axis  to  make  sure  that 
nothing  else  is  included  but  the  stone.  If  the  angle  of  the  handles  indicates  that  the 
blades  are  wide  apart,  the  point  of  the  forefinger  should  be  slid  along  the  instrument 
to  ascertain  if  possible  the  size  and  position  of  the  stone,  and  readjust  the  latter.  The 
long  axis  of  the  stone  should  correspond  with  that  of  the  forceps,  and  its  narrowest 
diameter  should  be  presented  to  the  blades.  If  the  operator  fails  to  seize  the  stone, 
he  must  still  proceed  cautiously,  and  avoid  all  rapid  and  plunging  movements  in  the 
cavity  of  the  bladder.  And  when  the  stone  is  fairly  seized,  the  extraction  must  be 
slowly  accomplished  j  the  greatest  amount  of  dilatation  of  the  neck  of  the  bladder 
has  now  to  be  made,  and  it  is  necessary  to  do  it  slowly  and  judiciously.  The  forceps 
must  be  held  so  firmly  as  to  secure  the  stone,  but  not  be  grasped  so  as  to  crush  it. 
They  should  be  slowly  moved  from  side  to  side  while  steady  traction  is  made  in  the 
direction  of  the  wound,  and  consequently  in  a  line  obliquely  downwards  towards  the 
operator's  right  side.  It  is  quite  impossible  to  over-estimate  the  importance  of  slow 
and  cautious  action  in  this  stage  of  the  proceeding. 

The  stone  removed    a  searcher  should  be  passed  into  the  bladder,  and  a  gentle 
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exploration  made,  to  ascertain  whether  other  stones  exist.  The  calculus  itself  may  be 
examined  for  facets  on  its  surface,  which  are  almost  always,  but  not  invariably, 
indications  that  another  is  present.  On  the  other  hand,  the  absence  of  facets  is  not 
absolute  proof  that  no  other  stones  are  in  the  bladder. 

If  the  stone  is  found  to  be  unduly  large,  so  that,  although  grasped  in  the  most 
favourable  position  for  extraction  which  its  form  admits,  the  divergence  of  the  blades 
proves  to  be  too  great,  or  is  obviously  so,  for  extraction  through  the  wound,  one  of 
two  courses,  at  least,  remains  to  be  adopted  :  either  to  enlarge  the  wound,  or  to  crush 
the  stone  in  sitic.  These  alternatives,  however,  are  rarely  presented.  Crushing  in 
situ,  with  an  empty  bladder  contracting  on  the  calculus,  is  dangerous  ;  but  when  the 
stone  is  too  large  to  remove  by  any  wound  which  it  is  prudent  to  make,  this  course  is 
usually  adopted.  It  has  been  successful  with  a  stone  weighing  upwards  of  fourteen 
ounces.     (See  section  on  '  Accidents  and  Difficulties  met  with  in  Lithotomy.') 

The  flow  of  blood,  which  should  be  watched  throughout,  is  now  to  be 
especially  regarded  before  anything  else  is  done.  If  an  arterial  jet  is  seen  within 
reach,  a  ligature  is  to  be  used,  or  it  may  be  arrested  by  torsion ;  if  arterial  bleeding  is 
taking  place  freely  from  a  deep  part  of  the  wound,  its  source  must  be  carefully  sought 
and  ligatured  if  possible.  It  is  very  rare  indeed  that  an  arterial  jet  cannot  be  so 
commanded,  if  ordinary  patience  and  skill  are  exercised.  But  if  the  ligature  cannot 
be  applied,  we  may  use  the  ordinary  gum-elastic  tube  fitted  with  a  muslin  petticoat 
(tube  en  chemise),  and  pack  tightly  round  it  some  strips  of  lint  to  make  pressure. 
Better  still  is  the  '  air-tampon '  already  described,  which  is  introduced  with  the  end 
of  the  tube  fully  an  inch  within  the  cavity  of  the  bladder  and  then  inflated,  and  left 
for  24,  36,  or  48  hours,  if  necessary.  With  this  instrument  the  operator  may  always 
feel  safe  :  and  indeed  no  one  should  ever  perform  lithotomy  without  one  at  his  side. 
All  provisions  and  directions  relating  to  icebags,  irrigation,  &c.,  formerly  described, 
are  now  unnecessary,  since  this  is  absolutely  efficient  if  it  be  only  properly  applied. 

Supposing  there  is  merely  a  little  general  oozing  from  the  wound,  it  is  sufficient 
to  inject  a  large  syringeful  or  two  of  cold  water  through  a  long  bulbous-ended  tube 
into  the  bladder,  from  which  it  returns  in  a  current,  and  then  to  introduce  a  simple 
gum-elastic  tube  about  six  or  seven  inches  long,  to  prevent  the  inner  portion  of 
the  wound  becoming  stopped  by  clot  or  otherwise,  and  producing  retention  of  urine. 
The  tube  is  fastened  by  tapes  to  a  bandage  round  the  patient's  middle ;  but  it  is  by  no 
means  often  necessary.  I  have  discarded  it  as  a  rule  for  years,  and  the  wounds  close 
better  and  more  quickly  in  consequence,  some  indeed  almost  by  the  first  intention. 

After  treatment. — The  patient  is  to  be  placed  on  a  firm,  well-made  mattress, 
guarded  by  waterproof  cloth.  A  draw-sheet  is  to  be  placed  beneath  his  buttocks,  so 
that  the  wound  and  all  that  issues  from  it  are  clearly  visible;  and  the  window  should 
face  the  foot  of  the  bed.  Each  leg  should  lie  on  a  pillow  inclining  outwards.  The 
attendant  will  watch  the  flow  of  urine  and  the  oozing  of  blood;  and  if  the  tube  appears 
to  be  blocked,  a  feather  must  be  passed  through  its  entire  length  to  ensure  freedom 
of  passage.  Opium  may  be  administered,  and  in  a  full  dose,  if  there  is  much  pain  or 
restlessness  ;  but  it  is  better  to  do  without  it  unless  manifestly  wanted.  Cleanliness 
is  of  the  greatest  importance  :  the  draw-sheets  must  be  very  frequently  changed ;  the 
nates  are  to  be  kept  clean  by  the  occasional  application  of  a  soft  moist  sponge,  and  all 
sources  of  impurity  are  to  be  speedily  removed.  Mild,  unstimulating  diet,  chiefly  in 
the  fluid  form,  such  as  milk  and  animal  broths,  should  be  freely  afforded  at  first, 
until  the  stomach  desires  solid  food,  which  may  then  at  once  be1  given.  As  the  case 
progresses,  care  must  be  taken,  especially  with  elderly  patients,  to  avoid  irritation  of 
the  skin  of  the  back  and  buttocks,  which,  if  neglected,  might  produce  bed-sores. 
The  surface  is  to  be  defended  from  the  contact  of  urine  by  the  free  use  of  common 
ointment,  and  hardened  by  the  occasional  use  of  astringent  lotion,  or  by  spirit  and 
water.  A  proper  position  of  the  patient  is  by  no  means  unimportant  as  favouring 
the  desired  result :  he  should  lie  alternately  on  his  right  and  left  side  for  a  few 
hours  at  a  time,  so  as  to  change  the  direction  of  the  urine  and  other  discharges. 

After  the  first  twenty-four  hours,  the  urine  frequently  passes  two  or  three 
times  by  the  urethra  ;  after  forty-eight  hours  it  passes  entirely  through  the  wound. 
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Figs.  62  and  68.— 
Key's  Knife  and 
Staff  (from  his 
work,  plate  iv.) 


Subsequently  it  may  be  expected,  in  the  case  of  adults,  to  pass  in  part  through  the 
urethra  by  about  the  eighth  to  the  twelfth  day ;  and  to  cease  issuing  through  the 
wound  in  about  three  weeks  after  operation.  There  is  much  difference,  however,  in 
this  matter ;  many  weeks  elapsing  in  some  instances  before  the  final  healing  of  the 
perineeal  wound,  which,  indeed,  in  some  few  instances,  remains  per- 
manently fistulous;  while  in  others  healing  really  occurs  by  first  in- 
tention— a  result  Avhich  may  be  sometimes  favoured  by  treatment. 

Key's  modification. — Mr.  Key's  operation  on  the  straight 
staff  finds  favour  with  many  of  his  former  pupils  ;  and  is  still  pre- 
ferred by  them,  as  it  was  by  himself  to  the  end  of  his  career.  The 
mode  of  performing  it  is  given  here  in  his  own  words,  which  clearly 
delineate  the  method  he  adopted,  and  which  is  followed  at  the  pre- 
sent day  by  the  surgeons  of  Guy's  Hospital. 

'  The  mode  of  conducting  the  operation  is  as  follows  :  An 
assistant  holding  the  director'  (or  straight  staff,  fig.  62)  '  with  the 
handle  somewhat  inclined  towards  the  operator,  the  external  inci- 
sion of  the  usual  extent  is  made  with  the  knife  (fig.  63),  until 
the  groove  is  opened,  and  the  point  of  the  knife  rests  fairly  in 
the  director,  which  can  be  readily  ascertained  by  the  sensation 
communicated ;  the  point  being  kept  steadily  against  the  groove, 
the  operator  with  his  left  hand  takes  the  handle  of  the  director, 
and  lowers  it  till  he  brings  the  handle  to  the  elevation  described 
in  Plate  III.'  (that  is,  until  the  sound  makes  an  angle  with  the 
horizon  of  about  thirty  degrees),  '  keeping  his  right  hand  fixed  ; 
then,  with  an  easy  simultaneous  movement  of  both  hands,  the 
groove  of  the  director  and  the  edge  of  the  knife  are  to  be  turned 
obliquely  towards  the  patient's  left  side;  the  knife,  having  the 
proper  bearing,  is  now  ready  for  the  section  of  the  prostate ;  at 
this  time  the  operator  should  look  to  the  exact  line  the  director 
takes,  in  order  to  carry  the  knife  safely  and  slowly  along  the 
groove ;  which  may  now  be  done  without  any  risk  of  the  point 
slipping  out.  The  knife  may  then  be  either  withdrawn  along 
the  director,  or  the  parts  further  dilated,  according  to  the  circum- 
stances I  have  adverted  to.  Having  delivered  his  knife  to  the 
assistant,  the  operator  takes  the  staff  in  his  right  hand,  and  passing 
the  forefinger  of  his  left  along  the  director  through  the  opening 
in  the  prostate,  withdraws  the  director,  and,  exchanging  it  for  the 
forceps,  passes  the  latter  upon  his  finger  into  the  cavity  of  the 
bladder.' 

'  In  extracting  the  calculus,  should  the  aperture  in  the  prostate 
prove  too  small,  and  a  great  degree  of  violence  be  required  to 
make  it  pass  through  the  opening,  it  is  advisable  always  to  dilate 
with  the  knife,  rather  than  expose  the  patient  to  the  inevitable 
danger  consequent  upon  laceration.' 1 

Other  modes  of  reaching  the  bladder  besides  that  described 
as  the  '  lateral  operation '  have  been  devised  by  different  surgeons 
to  diminish  the  risks  which  it,  or  indeed  any  wound  sufficiently 
large  and  deep  for  the  purpose  required,  must  necessarily  expose 
the  patient.  The  object  has  been  to  avoid  wounding  the  bulb,  or 
the  arterial  branch  supplying  it;  to  avoid  also  injuring  the  rec- 
tum, or  too  freely  dividing  the  prostate.  These  modes  will  be 
briefly  described,  commencing  with — 

Dupuytren's   bilateral   operation  (first    performed    in    1824). 
Having  introduced  a  staff  with  a  median  groove,  he   made  a  crescentic    incision 
above  the  anus  with  the  horns  of  the  crescent  downwards.     Each  extremity  reached 

1    Treatise  on  Section  of  the  Prostate  Gland  in   Lithotomy  (by  C.  Aston  Key.     London, 
1824),  pp.  28-30. 
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midway  between  the  anus  and  the  adjacent  tuber  ischii,  and  the  middle  or 
highest  point  was  distant  from  the  anus  about  ten  or  twelve  lines.  By  this 
incision  the  skin,  the  superficial  fascia,  and  a  little  of  the  external  sphincter  were 
divided.  In  the  next  the  membranous  urethra  was  opened  transversely  so  that 
into  the  groove  of  the  staff  might  be  slipped  the  end  of  a  two-bladed  lithotome. 
V  ca.  -  Tl  D  h\  ^is  was  pushed  onwards  into  the  bladder,  the  stone 
bladed  Lithotome  for  ^e^  with  it,  and  the  staff  removed ;  the  blades  being  then 
the  bilateral  and  opened  to  an  extent  previously  provided  for,  they  were 
medio-bilateral  opera-    steadily  withdrawn  in  the  middle  line  and  in  the  horizontal 

plane  ;  thus  a  bilateral  incision,  nearly  transverse,  was  made, 
involving  the  neck  of  the  bladder  and  lateral  lobes  of  the 
prostate.  Fig.  64  shows  the  two-bladed  lithotome  which 
he  employed. 

The  medio-bilateral. — This  method  is  described  by  Civiale 
in  his  '  Parallele,'1  published  in  1836.  'Being  dissatisfied,' 
he  says,  '  with  the  results  of  the  bilateral  operation,  and 
shunning  the  lateral  method  on  account  of  the  anatomical 
objections  referred  to,'  he  first  practised  a  medio-bilateral 
method  in  1829,  and  he  performed  it  almost  invariably 
afterwards. 

His  method  was  as  follows :  Having  introduced  a 
staff  with  a  median  groove  firmly  held  against  the  pubes 
by  an  assistant,  he  made  a  vertical  incision  about  an  inch 
and  a  half  long  in  the  raphe  of  the  perinseum,  immediately 
in  front  of  the  anus,  and  carefully  cut  down  in  the  direction 
of  the  staff,  endeavouring  to  avoid  the  bulb,  until  he  reached 
the  membranous  portion  of  the  urethra.  He  then  carried 
his  knife  into  the  staff  in  that  situation,  by  an  incision 
sufficiently  large  to  enable  him  to  insert  with  ease  the 
end  of  a  double-bladed  lithotome,  resembling  that  of 
Dupuytren,  into  the  groove  of  the  staff.  He  then  pushed 
the  beak  of  the  lithotome  steadily  onwards  into  the  bladder, 
and,  having  done  so,  drew  it  outwards  in  the  groove,  divid- 
ing the  neck  and  the  prostate  horizontally,  as  just  de- 
scribed. The  external  wound  is  oval  in  form,  a  vertical  inci- 
sion in  the  perinseum  always  becoming  so ;  hence  the  skin  is 
not  cut  transversely  by  the  lithotome  in  the  act  of  the  with- 
drawal.  The  finger  is  now  introduced,  and  the  forceps  upon 
or  guided  by  it,  in  the  usual  way  ;  the  external  and  internal 

A,  the  screw  which  regulates  the  •  r-i^j.  i  -i    x      /•  i 

extent  to  which  the  blades  openings  are  felt  to  correspond,  and  to  form  an  easy  and. 
S4  C'encios1df Vd?  the  direct  route  for  the  removal  of  the  stone.  The  breadth  of 
blades  opened.  the  internal  or  horizontal  incision  must  correspond  with  the 

size  of  the  stone  to  be  removed. 

Median  operation. — The  operator  having  placed  a  staff  with  a  median  groove  in 
the  bladder,  and  given  it  to  an  assistant  to  maintain  strictly  in  the  middle  line,  places 
his  left  forefinger  in  the  rectum,  with  its  palmar  surface  upwards,  to  determine  the 
apex  of  the  prostate,  placing  the  point  of  his  finger  upon  it.  He  then  transfixes, 
with  a  long  straight  bistoury,  the  cutting  edge  of  which  is  upwards,  the  integuments 
of  the  peiinseum,  in  the  median  line,  commencing  about  half  an  inch  anterior  to  the 
anus,  and  carries  it  steadily  onwards  until  it  enters  the  groove  in  the  staff,  and 
pierces  the  urethra  about  the  membranous  portion,  the  finger  in  the  bowel  rendering 
this  mano3uvre  tolerably  easy.  Having  pushed  the  point  of  the  knife  onwards  to- 
wards the  bladder  for  the  extent  of  a  few  lines,  so  as  just  to  incise  the  apex  of  the 
prostate,  he  cuts  upwards,  dividing  the  urethra  a  little,  and  making  an  external 
incision  about  an  inch  and  a  half  long,  according  to  the  necessities  of  the  case.     He 


Parallele  des  Diver*  Moyens,  &c.  (Paris,  1886),  pp.  192,  217. 
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next  introduces  a  ball-pointed  probe  through  the  wound  into  the  bladder  to  serve  as 
a  guide  for  the  left  index-finger,  which  follows  directly  into  the  bladder,  and  the  staff 
is  at  the  same  time  withdrawn.  The  stone  may  now  be  felt,  and  the  wound  dilated 
by  means  of  the  finger,  or  by  instruments  for  the  purpose ;  as  a  rule  it  would  mostly  be 
safer  to  make  an  additional  section  when  necessary.  In  making  the  incision,  I  prefer 
dissecting  from  the  skin  inwards  to  the  staff,  as  in  other  operations,  to  the  method  by 
transfixion  above  described,  and  have  usually  done  so,  when  operating  as  I  formerly 
did  and  occasionally  still  do  by  the  median  method  ;  maintaining  the  left  forefinger 
in  the  rectum  during  the  final  strokes  of  the  knife  to  feels  its  position,  and  ensure 
the  safety  of  the  bowel. 

The  incisions  here  described  differ  little  from  those  of  the  Marian,  the  danger  of 
which  arose  from  the  practice  of  forcibly  rending  asunder  the  urethra  and  neck  of 
the  bladder,  a  method  more  fatal  than  that  by  division  with  the  knife. 

Buchanan's  operation. — This  proceeding,  generally  known  as  the  operation  with 
the  angular  staff,  is,  however,  not  rendered  distinctive  solely  by  the  use  of  that 
instrument.  It  is  essentially  a  median  and  not  a  lateral  operation,  but  with  a  freer 
internal  opening  than  is  provided  in  the  former.  The  angular  staff  is  intended  to  be 
a  safe  and  efficient  guide  to  the  deep  part  to  be  incised,  viz.  the  membranous  urethra 
and  apex  of  the  prostate.  Such  a  staff  has  been  used  a  century  or  more  ago  in  the 
lateral  operation,  a  fact  which  detracts  nothing  from  any  merit  which  may  attach  to 
the  present  procedure. 

Impressed  with  what  he  believed  to  be  the  anatomical  dangers  of  Lateral 
Lithotomy,  Dr.  Buchanan,  of  Glasgow,  advocated  in  1847  the  mode  of  operating  in 
the  central  part  of  the  perinseum  instead  of  the  lateral,  and  of  employing  a  staff  of 
rectangular  form,  on  which  to  make  the  necessary  incisions.  It  may  be  briefly 
described  as  follows  : — 

Instead  of  possessing  any  curve,  the  terminal  portion  of  the  staff,  three  inches  in 
length,  is  directed  at  a  right  angle  to  the  shaft,  and  contains  a  deep  lateral  groove. 
This  is  introduced  into  the  urethra,  and  by  means  of  the  left  forefinger  in  the  rectum 
the  angle  is  made  to  correspond  in  situation  with  the  apex  of  the  prostate,  so  that 
the  gland  can  be  felt  just  beyond,  between  the  finger  and  the  staff;  the  latter  being 
well  depressed,  the  angle  is  brought  near  to  the  surface  and  is  readily  felt  in  the 
perinamm.  The  staff  is  then  carefully  maintained  in  this  position  by  an  assistant. 
The  operator,  keeping  his  finger  still  in  the  rectum,  enters  a  long  straight  bistoury 
opposite  the  angle  of  the  staff,  immediately  in  front  of  the  anus  :  the  blade  being 
horizontal  and  the  edge  directed  to  the  left  is  pushed  straight  into  and  along  the 
groove  as  far  as  to  the  stop  at  its  extremity.  He  thus  enters  the  bladder  at  once, 
taking  care  to  keep  the  blade  parallel  with  the  horizontal  or  grooved  portion  of  the 
staff  throughout  the  whole  of  the  thrust.  Next  he  withdraws  the  bistoury  slowly, 
but,  as  he  does  so,  cuts  outwards  and  downwards  a  distance  rather  more  than  equal 
to  another  breadth  of  his  blade,  and  then  directly  downwards  to  the  same  extent, 
describing,  in  this  manner,  a  curved  line  equal  to  about  one-fourth  of  a  circle  round 
the  upper  and  left  side  of  the  rectum  (patient's  left),  in  which  his  finger  still  remains. 
An  external  wound,  surrounding  the  corresponding  part  of  the  anus,  about  one  inch 
and  a  quarter  in  length,  results  from  the  operation.  The  knife  is  a  long  straight 
bistoury,  about  a  quarter  of  an  inch  wide,  with  three  inches  of  cutting  edge,  and  the 
point  sharp  at  the  back  as  well  as  at  the  front,  so  as  to  penetrate  with  facility.  Thus 
far  it  is,  as  expressed  by  Dr.  Buchanan  himself,  about  equal  to  the  half  of  Dnpuytren's 
Operation.  If  the  stone  is  large,  an  incision  is  made  on  the  right  side  of  the  prostate, 
which  has  the  effect  of  converting  the  proceeding  very  nearly  into  the  operation 
referred  to.1 

1  Dr.  Corbet  of  Glasgow  has  added  an  external  grooved  director  connected  with  the 
handle  of  this  staff;  after  the  introduction  of  the  latter  into  the  bladder,  the  point  of  the 
director  has  only  to  be  pressed  through  the  tissues  into  the  angle  of  the  staff,  which  it  infal- 
libly meets,  and  a  route  for  the  knife  is  made  from  the  skin  of  the  perinaeum  to  the  bladder 
{Medical  Times,  Dec.  16,  1858).  Sir  James  Earle  adopted  the  same  system  for  Lateral 
Lithotomy.     See  a  descriptive  plate  in  his  Practical  Observations,  2nd  edit.  London,  1803. 
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Fig.   65.— 

The 'Sonde 

a  dard.' 


Nelaton's  prerectal  operation. — This  method,  which  is,  perhaps,  more  employed  in 
France  than  any  other,  maybe  thus  described.  The  objects  proposed  are  (1)  to  avoid 
wounding  the  bulb;  (2)  to  open  the  urethra  with  precision  at  a  certain  point.  The 
operator  introduces  his  left  forefinger  into  the  anus  to  find  the  apex  of  the  prostate 
and  its  relation  with  the  anus ;  the  staff  having  been  previously  introduced  into  the 
bladder.  He  then  makes  a  curved  incision,  the  middle  of  which  is  about  half  an  inch 
in  front  of  the  anus,  falling  slightly  on  either  side,  in  all  about  one  and  a  half  inch  or 
more  in  length.  A  short  incision  in  the  line  of  the  raphe  should  fall  perpendicularly 
into  the  centre  of  the  first  made  incision.  He  then  dissects  slowly  and 
carefully  along  the  sphincter  of  the  anus,  so  as  to  detach  downwards  the 
anterior  wall  of  the  rectum  and  separate  it  from  the  bulb  above,  directed 
by  the  left  index  in  the  bowel.  Arrived  at  the  membranous  part  of  the 
urethra,  a  straight,  pointed  bistoury  is  pushed  into  the  urethra  just  at  its 
junction  with  the  prostate,  entering  the  groove  of  the  staff.  Into  this 
opening  the  two-bladed  lithotome  of  Dupuytren  is  placed,  and  the  double 
incision  made  by  withdrawing  it  in  the  usual  manner.1 

Such  are  the  methods  of  performing  perinseal  lithotomy.  The  next 
procedure  to  be  considered  is  that  known  as  the  High  or  Suprapubic 
Operation.  This  appears  to  have  been  designed  by  Pierre  Franco,  and 
was  certainly  first  performed  by  him  in  the  year  1561.  It  was  intro- 
duced into  this  country  by  Proby,  at  the  close  of  the  sixteenth  century, 
and  was  frequently  practised  afterwards  in  the  early  part  of  the  seven- 
teenth century  by  Douglas,  Cheselden,  and  others.  Subsequently  it  was 
studied  with  care  and  frequently  performed  by  the  Souberbielles  in  France, 
while  Mr.  Carpue,  who  had  witnessed  their  practice,  advocated  it  in 
this  country.  There  are  two  or  three  modes  of  performing  the  operation, 
but  that  which  appears  to  me  the  most  complete,  and  which  Civiale 
informs  me  he  has  practised  several  times,  is  as  follows  : — 

The  patient  is  placed  on  a  firm  operating  table  of  the  usual  height. 
He  lies  on  his  back,  with  the  pelvis  elevated  at  least  four  or  five  inches 
above  the  level  of  the  loins  and  shoulders,  so  that  the  abdominal  viscera 
shall  not  press  on  the  bladder,  but  rather  fall  away  backwards  from  it. 
The  bladder,  which  should  be  capable  of  retaining  a  tolerably  large  quan- 
tity of  fluid,  is  now  to  be  injected  to  a  full  extent,  so  as  to  bring  its  apex 
to  the  upper  border  of  the  symphysis  pubis,  or  above  it.     In  this  manner 
a  sufficient  space  is  obtained  between  the  symphysis  and  the  peritoneal 
investment  of  the  anterior  wall  of  the  abdomen,  where  it  quits  it  to 
cover  the  bladder.     The  limits  of  this  interval  admit  of  great  extension, 
being  filled   mainly  with  cellular  and  fatty  tissues  of  a  very  loose  and 
extensible   character,  and  this  fact  it  is  which  furnishes  the  ground  for 
operating  in  this  situation.     It  follows,  therefore,  that  if  the  bladder  is 
not  capable  of  considerable  distension  so  as  to  rise  into  the  interval  in 
question,   the  case  cannot  be  regarded  as  suitable.     The  surgeon  now 
passes  into  the  bladder  the    '  Sonde  a  dard '   (fig.  65)   (an  instrument 
having  very  much  the  form,  size,  and  appearance  of  a 
large  prostatic  catheter),  and  by  depressing  its  handle 
raises   the   point   nearly    to  the  level    of  the    upper 
border  of   the   symphysis.     It  contains   within    it   a 
strong  stylet  with  a  cutting  point,  which  latter  is  con- 
cealed close  to  the  apex  of  the  sound,  and   lies  in  its 
concavity,  whence   it  can  be  made  to  emerge  at  the  will  of  the  operator.     Having 
confided    the    '  sonde   a    dard '   to    an   assistant,    he  places   himself  on  the  patient's 

Mr.  Avery  contrived  a  very  ingenious  apparatus  by  which  a  director  was  forced  outwards  by 
mechanism  from  the  angle  of  the  staff  alter  the  latter  had  been  securely  placed  in  the  bladder; 
Avhen  the  point  of  the  issuing  director  had  made  its  appearance  through  the  skin,  the  operator 
commenced  to  travel  along  its  route  into  the  bladder. 
1   Element  de  Path,  Chir.  tome  v.  pp.  229,  231. 
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right  side,  and  commences  the  incision  above  the  pubes,  which  should  be  about 
three  inches  or  more  in  length,  according  to  the  amount  of  fat  at  this  spot, 
and  which  in  some  subjects  is  very  abundant.  It  is  to  be  made  exactly  in 
the  median  line,  and  at  its  lowest  point  should  reach  the  top  of  the  pubic  sym- 
physis. The  cellular  tissue  and  fat  are  divided  to  an  equal  extent,  until  the  linea 
alba  is  recognised  by  its  characteristic  glistening  appearance.  Placing  his  left  index- 
finger  on  this,  and  verifying  through  it  the  upper  border  of  the  symphysis,  he  divides 
with  the  scalpel  the  linea  alba  at  this  point,  in  the  median  line,  from  a  quarter  to 
three-eighths  of  an  inch,  and  then  introduces  the  bulbous  extremity  of  the  aponeuro- 
tome  (fig.  66),  which  by  its  form  enables  the  tendinous  structures  to  be  incised 
without  any  risk  to  the  parts  beneath.     The 

division  is  accomplished  by    directing   the  Fir,   66._The  Aponeurotonie. 

aponeurotome  upwards  to  the  extent  of  one 
and  three-quarters  to  two  inches.  The 
operator  now  takes  the  '  sonde  a  dard '  from 
the  hands  of  the  assistant,  who  has  hitherto 
held  it  in  its  place;  and  with  the  right  hand  depresses  its  handle  between  the 
thighs  of  the  patient,  directing  the  point  to  the  wound  above  the  pubes.  With 
his  left  hand  he  seeks  the  end,  now  readily  to  be  felt  through  the  tissues  still  remain- 
ing uncut,  and  fixes  it  between  the  thumb,  index,  and  middle  finger,  taking  care  while 
doing  so  to  remember  that  it  is  from  the  concave  surface  that  the  point  will  be  pro- 
truded. Having  rendered  the  instrument  quite  firm  between  his  two  hands,  he 
directs  the  assistant  to  press  the  handle  of  the  stylet  so  that  the  point  issues  from  its 
place  for  two  or  three  inches,  and  appears  in  the  wound  immediately  above  the  sym- 
physis. A  communication  with  the  bladder  is  thus  perfectly  established.  The  surgeon 
now  takes  an  ordinary  scalpel,  and  placing  it  in  a  groove  existing  for  that  purpose  in 
the  stylet,  cuts  downwards  from  the  point  of  transfixion  nearly  to  the  neck  of  the 
bladder  behind  the  symphysis.  His  forefinger  is  then  applied,  with  its  palmar  surface 
upwards,  to  the  top  of  the  wound,  to  hook  up  the  bladder,  while  the  assistant  with- 
draws the  '  sonde  a  dard,'  having  first  replaced  the  stylet  in  its  sheath.  An  instru- 
ment called  the  '  Gorgeret 
suspenseur '    (fig.    67),    but 

which    we     may    term    the  ^  _      „    ,    , 

,      ,     ,  ,J  ,  Fig.  67. — The  Hooked  ^ 

hooked  gorget,  now  replaces  'Gorgeret  suspenseur 

the  finger,  and  is  committed 
to  an  assistant  standing  on 
the  left   side   of  the  patient. 

It  is  very  important  to  main-         

tain  the  top  of  the  bladder  ffttlffc 
steadily  in  place  throughout  ^UilliliM 
all  subsequent  movements,  and  that  the  peritonaeum,  which  is  quite  close  to  the 
wound  at  this  point,  should  be  preserved  from  injury.  The  surgeon  now  searches  the 
interior  of  the  bladder  with  his  fingers,  ascertaining  the  position  and  size  of  the 
stone,  and  introduces  the  forceps  for  its  removal,  which  is  generally  tolerably  easy, 
and  may  be  effected  by  careful  traction  upwards  and  backwards.  In  a  few  cases 
with  stones  of  large  size  the  fascia  may  be  divided  laterally  to  a  small  extent  in 
order  to  afford  additional  space.  I  found  this  necessary  in  a  case  in  which  I  operated, 
that  of  a  gentleman  aged  sixty-seven,  for  a  large,  rather  flat,  uric-acid  stone,  in  1877. 

After  the  operation,  I  think  it  is  useful  to  place  a  vulcanised  india-rubber  catheter 
in  the  bladder  by  the  wound,  leaving  it  there;  more  especially  if,  as  in  the  case  just 
named,  the  patient  was  unable  to  pass  urine  by  the  urethra,  owing  to  enlarged 
prostate,  except  by  catheter. 

Dr.  Murray  Humphry  of  Cambridge,  who  has  himself  operated  by  this  method, 
collected  from  various  sources,  English  and  foreign,  104  cases,  in  which  31  were 
fatal — a  mortality  of  nearly  one  in  three  cases.  Of  late  a  proposal  has  been  made 
to  adopt  supra-pubic  lithotomy  as  the  rule  in  the  place  of  all  other  methods  on  the 
ground  that  the  former  is  capable  of   being  practised   under   complete  antiseptic 
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conditions,  which  is  not  possible  with  lateral  lithotomy.  But  the  rarity  of  septicaemia 
as  a  sequence  of  lateral  lithotomy,  as  has  been  pointed  out  by  myself,1  militates 
strongly  against  the  general  application  of  an  operation  fitted  only  for  unusually 
large  calculi,  and  especially  when  small  ones  can  be  extracted  by  lithotrity  with  the 
almost  absolute  certainty  of  a  successful  result. 

The  recto -vesical  operation. — The  patient  is  placed  in  the  usual  position,  and  a 
large  staff  with  a  median  groove  held  firmly  in  the  middle  line.  Taking  a  strong, 
straight,  sharp-pointed  bistoury  in  his  right  hand,  the  operator  introduces  it  flat  on 
the  palmar  surface  of  his  left  forefinger  into  the  rectum,  and  feels  with  its  tip  the 
line  of  the  staff.  When  about  an  inch  and  a  half  or  an  inch  and  three-quarters  of 
the  blade  is  concealed  within  the  bowel,  with  the  right  hand  he  raises  its  edge,  and 
carries  the  knife  upwards  to  the  groove  in  the  staff,  propelling  the  blade  at  the 
same  time  with  the  left  forefinger.  He  thus  divides,  at  the  first  incision, 
the  upper  wall  of  the  rectum,  the  sphincter  ani,  and  the  integuments  and  sub- 
jacent tissues  for  about  an  inch  in  the  middle  line  of  the  perinseum.  He  should 
reach  the  groove  of  the  staff  in  this  first  incision,  and,  having  done  so,  he  next  directs 
the  nail  of  the  left  forefinger,  so  as  to  enter  the  groove  near  to  the  membranous 
urethra,  and  guide  the  point  of  the  bistoury  into  it  there,  the  edge  being  now  down- 
wards. Having  securely  placed  it  in  the  groove,  he  pushes  the  blade  from  him  along 
the  staff,  directed  by  the  left  forefinger,  dividing  the  prostate  and  neck  of  the  bladder 
so  as  to  reach  the  trigone.  The  exact  extent  of  this  incision  must  depend  on  the 
size  of  the  stone,  and,  as  it  may  be  presumed  that  this  method  should  be  employed 
only  when  the  stone  is  unusually  large,  the  incisions  must  of  course  be  free.  In  no 
case,  however,  is  it  permissible  to  place  in  danger  the  peritoneal  pouch,  which 
limits  the  posterior  border  of  the  trigone.  The  finger  can  now  easily  examine  the 
stone  and  guide  the  forceps  in  the  extraction.  The  wound  is  favourably  placed  as 
an  outlet  for  all  discharges,  and  no  haemorrhage  need  be  feared. 

There  are  some  variations  in  the  manner  of  performing  this  operation,  but  the 
foregoing  is  the  mode  which  has  generally  been  regarded  as  the  most  successful,  and 
the  most  likely  to  be  free  from  disagreeable  after-consequences. 

Nevertheless,  the  recto-vesical  operation  must  be  regarded  as  a  nearly  obsolete 
procedure ;  the  possibility  of  meeting  with  an  example  of  calculus  too  large  to  be 
extracted  by  means  of  crushing  forceps,  and  the  extended  excisions,  which  the  other 
regions  permit,  must  be  extremely  rare,  if  indeed  it  is  to  be  admitted  at  all. 

"We  may  in  this  place  briefly  treat  of  certain  attempts  which  have  been  made  by 
several  surgeons,  both  English  and  French,  to  combine  cutting  and  crushing,  so  as  to 
empty  the  bladder  at  one  operation.  The  object  has  been,  first,  to  open  the  urethra 
in  the  perinseum,  anterior  to  the  prostate ;  a  proceeding  which  we  know  involves  very 
little,  if  any,  risk  ;  and  then  to  introduce  a  crushing  instrument,  break  up  thoroughly 
the  stone,  and  remove  the  debris  at  once.  If  the  incisions  are  rather  extended,  the 
operation  is  lithotomy  with  fragmentation  of  the  stone  ;  if  the  incisions  are  small,  and 
the  stone  is  much  crushed,  it  is  rather  lithotrity  by  a  perinaeal  opening.  It  is  this 
latter  method  which  Dolbeau  of  Paris  has  pursued,  testing  the  result  perhaps  more 
completely  than  any  other  surgeon.  His  operation,  which  he  termed  'perineal 
lithotrity,'  was  thus  performed  by  him  :  He  first  made  a  median  incision  on  the 
raphe,  opening  the  urethra,  and  involving  it  only  in  the  membranous,  and  perhaps 
in  the  prostatic  portions,  through  which  he  dilated  the  neck  of  the  bladder,  gradually 
but  forcibly,  by  means  of  an  expanding  steel  dilator.  Next,  he  introduced  powerful 
forceps  to  crush  the  stone  extracting  the  debris  through  the  wound.  But  there  can 
be  no  doubt  that  what  was  supposed  to  be  '  dilatation '  of  the  neck  of  the  bladder 
by  the  steel  instrument  produced  a  serious  amount  of  rupture,  and  that  without 
this  little  or  no  extra  space  could  be  gained.  But  serious  risks  may  be  also  incurred 
by  much  manipulation  for  the  purpose  of  removing  debris  in  an  empty  bladder,  as 
most  lithotomists  have  observed  when  a  large  stone  has  chanced  to  break  in  the 
process  of  extraction.  For  it  is  a  fact  of  practical  importance  that  the  act  of  pushing 
forceps  upwards  through  a  perinseal  opening  into  an  empty  bladder  in  order  to  seize 

1   Trans.  Roy.  Med.-Chir.  Soc.  1878,  toI.  lxi.  p.  159. 
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fragments  is  more  likely  to  injure  the  bladder  than  the  act  of  seizing  them  with  a 
lithotrite  introduced  downwards  by  the  urethra  into  an  unopened  bladder.  Hence, 
it  has  been  proposed  to  break  a  large  stone  into  fragments  by  means  of  a  powerful 
lithotrite  through  the  urethra  before  performing  lithotomy,  the  incisions  for  which 
will  then  be  less  extended  than  if  the  stone  is  to  be  removed  entire.  In  any  case 
where  the  stone  weighs  three  ounces  or  more  the  operator  should  be  provided  with 
powerful  forceps  with  screw  power  in  the  handle,  so  as  to  be  able  to  remove  fragments 
rather  than  make  deep  internal  incisions. 

There  is,  however,  an  exceptional  condition  in  which  lithotrity  and  a  median 
perineal  incision  may  be  advantageously  combined.  When  the  patient  with  a  large 
stone  can  pass  no  urine  except  by  catheter,  the  frequent  use  of  the  instrument  after 
lithotrity  is  often  almost  unendurable.  In  these  circumstances  I  obtained  an 
admirable  result  by  removing  all  the  calculus  at  one  sitting,  after  which  I  made 
a  small  opening  into  the  urethra  by  the  perinaeum  and  inserted  a  large  catheter 
there.  The  latter  can  be  borne  with  great  ease,  when  the  inlying  catheter  occupying 
the  entire  urethra  is  insupportable. 

Lithotomy  as  applied  to  children. — In  considering  the  various  methods  hitherto 
described,  the  common  practice  has  been  followed  of  assuming  an  adult  to  be  the  subject 
of  the  operation  in  each  instance.  And  there  is  little  occasion  to  modify  them  for 
the  cases  of  children,  the  same  procedures  being  applicable,  for  the  most  part,  at  all 
ages.  Nevertheless,  there  are  certain  points  of  importance  to  be  attended  to  in  the 
application  of  lithotomy  to  children,  which  will  be  briefly  mentioned  here. 

First,  as  to  the  kind  of  operation  most  generally  applicable  to  the  cases  of  infants 
and  boys  :  the  lateral  is  generally,  and  no  doubt  correctly,  held  to  maintain  its 
superiority,  as  a  rule,  over  other  methods.  The  median  and  the  medio -bilateral  are  - 
both  admissible.  But,  especially  where  the  stone  is  large,  the  lateral  operation 
affords  the  opportunity  of  making  a  freer  opening,  and  in  a  direction  in  which  the 
incision  is  less  liable  than  that  of  the  median  to  injure  the  seminal  ducts.  At  the 
same  time,  a  lateral  section  carried  beyond  the  limits  of  the  prostate,  which  is  an 
extremely  small  organ  at  this  period  of  life,  is  free  from  danger,  since  it  is 
beyond  all  question  necessarily  practised  in  almost  all  infantile  cases,  while 
the  death-rate  among  them  is  not  more  than  half  what  it  is  in  adult  age,  at  which 
time  such  sections,  it  is  commonly  believed,  are  extremely  dangerous. 

In  the  performance  of  lateral  lithotomy  in  children,  the  employment  of  one 
knife  only  is  especially  indicated.  An  exchange  of  the  scalpel  for  the  beaked  knife 
exposes  to  some  risk  from  the  possibility  of  finding  difficulty  in  the  attempt  to 
place  the  beak  of  a  second  knife  in  the  opening  made  by  the  first,  and  thus  of  missing 
the  groove  of  the  staff  altogether.  The  deep  incision  in  the  urethra  and  prostate  should 
be  made  with  clearness  and  decision,  and  with  sufficient  freedom  to  admit  the  tip 
of  the  operator's  index -finger  with  tolerable  ease,  otherwise  he  may  drive  the  neck  of 
the  bladder  along  the  staff,  or  slide  the  finger  into  the  cellular  interval  between  the 
bladder  and  the  rectum.  The  staff  should  be  strongly  curved,  and  the  finger  and  the 
forceps  should  be  kept  well  up  behind  the  symphysis  in  their  transit,  in  consequence 
of  the  high  situation  of  the  bladder,  which,  in  very  young  children,  lies,  when  dis- 
tended, as  much  in  the  abdomen  as  in  the  pelvis. 

Hemorrhage  should  be  carefully  guarded  against,  as  its  results  in  the  shape  of 
exhaustion  are  particularly  dangerous  in  young  subjects.  The  special  sources  of 
difficulty  and  danger  in  this  operation  will  be  considered  when  treating  of '  Accidents 
and  Difficulties  met  with  in  Lithotomy.' 

If  the  median  operation  is  performed,  it  is  desirable  to  use  a  guide  into  the 
bladder  in  the  shape  of  a  blunt  gorget  or  some  similar  instrument,  as  the  operator 
may  find  it  extremely  difficult  to  introduce  the  finger  into  the  small  urethra  of  a 
child,  when  opened  anterior  to  the  prostatic  or  membranous  portions.  For  this 
purpose  I  used  with  advantage,  three  or  four  years  ago,  an  instrument  of  that  kind, 
tapering  in  its  contour,  and  having  a  probe  point  in  its  central  axis.  Mr.  Bowman, 
and  Mr.  Teale  also,  about  the  same  time,  employed  somewhat  similar  means  for 
meeting  the  difficulty  referred  to,  which  each  had  encountered.     Fig.  55  presents 
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one  of  the  forms  of  gorget  well  adapted  for  the  purpose,  when  made  of  the  small  size 
suitable  for  children  (see  page  258).  By  the  use  of  any  of  these  instruments  the 
incised  opening  into  the  urethra  is  partly  dilated  and  partly  torn — a  proceeding  which 
appears  to  be  attended  by  no  evil  results  in  children,  whatever  may  be  its  effects  in 
the  adult  patient.  In  the  medio-bilateral  operation,  which  I  have  employed  in  the 
young  subject,  no  such  guide,  of  course,  is  necessary.  The  two-bladed  lithotome 
glides  easily  along  the  staff  into  the  bladder,  and  forms  sufficient  room  for  the  finder 
in  its  withdrawal  by  laterally  incising  the  soft  parts. 

Accidents  and  difficulties  met  with  in  lithotomy. — These  will  be  treated  in  con- 
nection with  the  perinseal  operations  :  no  special  remarks  relating  to  supra-pubic  and 
recto-vesical  lithotomy  being  necessary. 

The  first  accident  to  be  named  is  that  of  wounding  the  rectum.  It  may  occur 
when  the  incision  commences  too  low  down  in  the  region,  within  an  inch  above  the 
anus,  especially  if  the  knife  is  entered  close  to  the  raphe,  from  which,  in  this  situa- 
tion, it  ought  to  be  from  three  to  four  eighths  of  an  inch  distant.  It  is  usuallv 
avoided,  if  the  knife  be  held  obliquely,  and  care  be  taken  to  guard  the  bowel 
with  the  left  hand,  unless  the  former  is  unusually  capacious,  or  is  distended  with 
faeces,  as  may  happen  when  the  preliminary  enema  has  not  acted  before  the  patient  is 
placed  on  the  table.  The  accident  may  take  place  in  the  first  or  in  the  second 
incision;  and  it  is  more  likely  to  happen  if  the  operator  makes  a  deep  thrust  at  his 
first  incision,  with  the  view  of  reaching  the  staff  at  once  ;  but  if  the  first  incision  is 
carried  only  through  the  skin  into  the  cellular  interval,  and  the  finger  be  used  to 
separate  the  tissues  and  feel  for  the  staff,  before  the  knife  is  again  employed,  the  risk 
of  injury  to  the  bowel  is  less.  "When  a  small  wound  of  the  bowel  has  been  made,  no 
notice  need  be  taken  of  it ;  if  it  is  considerable,  most  authorities  have  advised  that  it 
should  be  laid  open  through  the  margin  of  the  bowel  and  sphincter ;  but  the  necessity 
for  this  proceeding  is  by  no  means  proved.  I  believe  it  is  better  to  leave  the  parts 
untouched,  and  to  reserve  division  of  the  sphincter  until  necessity  for  it  appears  from 
the  non-cicatrisation  of  the  wound,  as  such  cases  have  been  known  to  recover  soundly 
when  not  interfered  with.  At  worst,  usually,  a  small  urethro-rectal  fistula  remains, 
which  may  be  obliterated  by  the  introduction  of  a  heated  wire,  the  bladder  being 
first  emptied  and  a  vaginal  duckbill  speculum  placed  in  the  rectum.  I  believe  no 
operator  can  perform  lateral  lithotomy  on  many  elderly  patients,  in  whom  the  rectum 
is  sometimes  enormously  capacious,  without  sometimes  making  an  opening  into  the 
bowel.  I  have  had  three  cases  myself  among  my  numerous  lithotomies,  at  upwards 
of  sixty  years  of  age,  and  think  it  right  to  state  this  fact.  Sometimes  sloughing  of 
the  thin  septum  between  the  wound  and  the  rectum  will  take  place,  when  no  wound 
of  the  bowel  was  originally  made,  and  an  opening  may  appear  ten  or  fourteen  days 
subsequently.     Of  this  I  have  cei'tainly  seen  two  examples. 

The  removal  of  a  small  portion  of  the  prostate  gland  by  laceration,  or  otherwise,  is 
not  a  very  uncommon  accident  with  elderly  patients.  It  may  occur  in  two  different 
ways :  first,  it  sometimes  happens  that  the  section  of  the  prostate  exposes  one  of  those 
small  rounded  tumours  which  are  so  frequently  embedded  in  the  substance  of  the 
prostate  in  elderly  patients ;  under  which  circumstances  the  tumour  becomes  easily 
enucleated.  Secondly,  an  outgrowth,  more  or  less  projecting  from  the  prostate 
into  the  vesical  cavity,  may  be  caught  between  the  blades  of  the  forceps  when 
seizing  the  stone,  and  be  torn  off  in  the  act  of  removing  it.  I  have  myself 
witnessed  this  accident,  and  have  several  times  removed  such  a  tumour  myself, 
and  in  no  one  of  the  cases  did  it  endanger  life.1  Dr.  Keith  informed  me  that  he  has 
met  with  it  nine  or  ten  times,  and  he  was  not  aware  that  material  injury  resulted  in 
any  instance.     Mr.  Key  made  a  similar  observation.2 

It  is  occasionally  discovered  within  a  few  days  after  the  operation  that  one  or 

1  I  had  the  opportunity  of  exhibiting,  at  the  Pathological  Society  of  London,  three 
tumours  of  this  kind,  weighing  five  scruples,  removed  from  a  patient  the  subject  of  two  large 
stones,  wbo  recovered. — Path.  Trans,  vol.  xiii.  p.  155. 

2  '  Remarks  on  the  Lateral  Operation  of  Lithotomy,'  Guy's  Hospital  Reports,  1837,  p.  23. 
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more  calculi,  or  fragments  of  calculus,  remain  unextracted.  This  is  a  serious  accident 
and  ought  very  rarely  to  happen,  although,  from  unavoidable  circumstances,  it  may 
occur  to  the  most  experienced  operators.  The  course  to  be  adopted  must  depend,  in 
some  measure,  on  the  condition  of  the  patient.  When  only  small  fragments  are 
present,  they  will  frequently  pass  spontaneously  by  the  wound.  If  otherwise,  and 
the  patient  is  in  course  of  recovery,  and  his  prospects  are  good,  the  first  step  is  to 
ascertain  precisely  the  size  of  the  fragments  or  calculus  remaining.  This  may  be  done 
by  a  lithotrite,  and,  if  not  large,  the  fragment  or  calculus  can  be  crushed  and 
removed  at  once.  If  it  is  of  rather  large  size,  it  is  quite  easy  within  a  fortnight  of 
the  original  operation  to  dilate  the  wound,  and  remove  the  foreign  body  with  the 
forceps.  I  have  done  this  once  only  in  a  case  of  my  own,  and  I  have  assisted  a 
brother  surgeon  once  in  similar  circumstances.  Each  case  was  operated  on  the 
second  time  about  nine  or  ten  days  after  the  first,  and  each  made  a  good  though  a 
slower  recovery  than  usual. 

Phosphatic  incrustation  coating  the  wound  after  lithotomy  is  sometimes  very 
troublesome.  It  occurs  between  the  seventh  and  fourteenth  day  after,  or  there- 
about. When  slight,  a  few  hip-baths,  or  washing  with  warm  or  acidulated  water, 
will  remove  it.  Once  or  twice  I  have  found  it  so  thick  and  so  extensively  deposited, 
as  to  be  obliged  to  remove  it  by  the  forceps.  In  one  case  it  coated  the  whole  track 
of  the  wound,  from  the  perinseuni  to  the  neck  of  the  bladder,  and  from  the  internal 
extremity  a  small  calculus  was  formed  in  the  bladder  itself,  and  was  crushed  by  me 
before  the  end  of  the  fourth  week.  The  wound  was  some  months  in  healing,  but 
did  so  at  last,  and  the  patient  is  at  this  moment  in  excellent  health. 

Secondary  haemorrhage. — The  haemorrhage  occurring  at,  or  immediately  after,  the 
operation  has  been  considered  in  describing  the  operation.  But  it  is  sometimes 
secondary,  taking  place  at  a  period  of  seven  to  ten,  or  even  fifteen,  days  after  the 
event,  and  it  is  an  accident  which  no  foresight  could  have  prevented.  Four  cases 
have  occurred  in  my  own  practice,  in  two  with  a  fatal  result,  and  in  circumstances 
which,  had  it  not  happened,  there  was  every  reason  to  expect  a  successful  issue  to 
the  case.  One  was  a  case  of  medio-bilateral  lithotomy.  The  other  occurred  in  a 
gentleman  aged  55,  quite  suddenly  and  unexpectedly,  on  the  twelfth  day  after  a 
lateral  operation.  When  it  is  controllable  by  the  ligature,  no  means  is  so  safe  and 
certain ;  but  such  a  result  is  not  to  be  expected,  since  the  external  wound  has 
generally  by  this  time  become  small.  The  finger  should  be  introduced,  to  ascertain 
whether  by  pressure  with  its  point  the  source  of  bleeding  can  be  stopped  •  if  so  a 
piece  of  lint  attached  to  a  probe,  or  stick,  and  dipped  in  a  solution  of  the  perchloride 
of  iron,  should  be  applied  to  the  spot.  Sometimes  the  actual  cautery  has  been  found 
effectual.  Were  a  case  to  occur  to  me  now,  I  should  open  up  the  wound  and  at 
once  insert  the  air  tampon  (described  page  259)  and  I  do  not  doubt  it  would  suffice  to 
arrest  the  haemorrhage. 

Occasionally  the  wound  which  is  produced  by  the  operation  heals  very  slowly,  and 
results  in  the  persistence  of  a  fistulous  track  from  the  prostatic  urethra  to  the 
perinseum.  If  no  calculous  matter  exists  in  the  track,  the  whole  internal  surface  of 
the  fistula  should  be  lightly  touched  with  the  galvanic  cautery.  After  this  the 
patient,  having  previously  learned  to  do  it  with  facility,  should  withdraw  all  his 
urine  for  three  or  four  weeks  by  catheter,  provided  he  can  accomplish  it  easily,  so  as 
to  prevent  any  flow  through  the  fistulous  channel.  By  a  perseverance  in  this  plan 
success  may  be  obtained  in  most  cases. 

A  very  unusual  result  of  the  lateral  operation  is  sexual  impotence.  This  con- 
dition has  been  attributed  to  the  division  of  the  seminal  duct  which  lies  nearest  to 
the  line  of  incision.  There  is  good  reason,  I  think,  to  doubt  the  correctness  of  this 
supposition ;  for  the  line  of  incision  ought  never  to  intersect  the  duct  even  on  the 
side  operated  on ;  the  knife  must  be  carried  almost  vertically  downward  in  order  to 
endanger  it ;  indeed,  if  it  be  employed  with  even  a  less  degree  of  obliquity  than  has 
been  previously  advised,  the  vessel  will  still  be  safe.  When  loss  of  virile  power 
occurs,  it  is  generally  due  either  to  sloughing  from  violence  or  to  inflammatory  action 
in  and  around  the    ducts    and    vesiculse    seminales,    destroying    the  function    of 
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these  organs,  and  not  to  the  mechanical  division  of  one  or  both  of  them  by  the 
knife. 

Some  incontinence  of  urine  occasionally  follows  the  operation.  It  occurs  more 
frequently  in  patients  below  the  age  of  puberty  than  in  adults.  Apart  from  those  rare 
instances  of  extremely  large  stone  in  which  the  neck  of  the  bladder  has  been 
extensively  damaged,  no  very  clear  explanation  of  the  cause  can  be  afforded,  although 
speculative  statements  respecting  it  have  been  frequently  made.  Nor,  perhaps,  is 
it  possible  to  offer  any  therapeutical  considerations  relative  to  it,  differing  from 
those  which  are  available  for  incontinence  occurring  in  ordinary  cases.  I  have, 
however,  seen  it  disappear  in  one  case  after  applying  caustic  to  the  neck  of  the 
bladder. 

An  unfortunate  accident  still  remains  to  be  noticed,  viz.  inability  to  discover  any 
stone  in  the  bladder  when  the  operation  has  been  performed. 

In  the  first  place,  the  stone  may  not  be  found  because  it  is  so  small  as  to  be 
washed  out  with  the  first  gush  of  urine  from  the  bladder.  I  have  seen  lithotomy 
performed  for  a  stone  no  larger  than  an  apple- pip,  and  much  embarrassment  caused  by 
the  occurrence  named.  It  has  happened  that,  after  a  long  and  fruitless  search  in  the 
bladder,  a  small  concretion  has  been  found  on  the  floor,  or  in  the  receptacle  placed 
to  receive  the  blood  and  urine,  or  embedded  in  a  clot,  or  even  adhering  to  some  part 
of  the  operator's  dress.  But  this  ought  not  to  happen,  mainly  because  cases  in  which 
the  calculus  is  so  minute  should  not  be  subjected  to  lithotomy  at  all.  Again,  an 
operation  may  prove  fruitless  because  the  stone  is  fixed  in  a  cyst  of  the  bladder,  and 
cannot  be  detached  from  its  place.  (See  remarks  on  '  Encysted  Calculus.')  And  no 
stone  may  be  found  at  the  operation,  because  none  has  ever  existed.  The  surgeon  may 
have  sounded  his  patient  and  believed  him  to  be  the  subject  of  calculus,  and  yet  no  stone 
whatever  may  have  been  present.  Thus,  the  existence  of  a  polypoid  tumour  in  the 
bladder,  probably  with  some  calculous  deposit  adhering  to  its  surface,  has  deceived  the 
surgeon.  Such  a.  case  was  many  years  ago  cut  for  stone  ;  the  preparation  is  now  in  the 
Museum  of  St.  Thomas's  Hospital.1  It  has  also  happened  that  a  rugose  condition  of  the 
coat  of  a  hypertrophied  bladder  has  misled  the  surgeon,  when  sounding,  into  the  belief 
that  he  has  struck  a  stone.  The  bony  walls  of  the  pelvis  particularly,  according  to  some 
authorities,  may  furnish  similarly  erroneous  impressions  to  the  operator.  But  in  both 
these  circumstances,  the  tactile  impression  and  the  audible  sound  are  dull  and  heavy, 
not  so  clear  and  defined  as  the  metallic  click  of  a  stone.  Yet  the  fact  exists  that 
highly  experienced  and  able  surgeons  have  been  misled  by  one  or  other  of  these 
causes.2  Mr.  Paget  of  Leicester  recorded  the  particulars  of  an  instance  in  which  he 
operated  on  a  child  without  discovering  stone  :  the  click,  although  heard  by  several,  was 
not  distinct  on  any  of  the  occasions  of  sounding  which  had  taken  place,  while  the 
symptoms  were  exceedingly  severe.  The  operator,  however,  desired  to  relieve  the  suf- 
ferer if  it  were  possible,  hoping  that  a  partially  encysted  stone  might  be  the  cause. 
Death  occurred  after  two  days,  and  at  the  post-mortem  examination  no  calculous 
matter  was  found  in  the  bladder,  but  the  ureters  were  enormously  dilated.  On 
repeating  the  act  of  sounding,  the  click  was  reproduced,  and  it  was  discovered  to  be 
due  to  the  point  of  the  sound  impinging  upon  the  iliac  portion  of  the  brim  of  the 
pelvis,  the  edge  of  which  was  unusually  thin  and  shai'p.3  This  opinion  was  confirmed 
by  the  experience  of  Mr.  Gutteridge  of  Birmingham,  who  operated  in  three  cases 
where  he  had  carefully  sounded,  and  found  no  stone ;  and  the  operator  came  to  the 
s;uue  conclusion  in  relation  to  the  cause  of  deception.4  I  have  never  met  with'  such 
a  case  myself ;  but  am  quite  certain  that  great  care,  especially  in  the  cases  of  young 
children,  must  sometimes  be  exercised,  for  the  purpose  of  determining  the  existence  or 
not  of  a  small  stone.  I  have  found  it  necessary  to  repeat  the  sounding  when  the 
result  of  the  first  examination  was  uncertain  in  these  young  subjects. 

1    Smith's  Chclius,  vol.  ii.  p.  551. 

( Iheselden,  Roux,  Dupuytren,  and  Crosse  have  operated  and  failed  to  find  the  stone. 
•   Brit.  Med.  Journal,  Dec.  14,  1861. 
4  A  memoir  <>n  Hie  subject,  published  by  Mr.  Gutteridpe,  Sept.  1860. 
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Difficulties  met  with  in  the  operation. — When  the  subject  is  in  advanced  age,  the 
neck  of  the  bladder  is  sometimes  rigid  and  unyielding;  and  sometimes  the  prostate 
is  unusually  large.  The  first-named  condition  is  quite  distinct  from  the  latter,  and 
may  exist  in  complete  absence  of  enlargement.  In  a  marked  case,  when  the  finger 
is  introduced  dilatation  is  not  perceived,  as  in  ordinary  cases,  to  take  place ;  when 
the  foi'ceps  are  introduced,  the  same  thing  is  felt,  and  a  tear  occurs  if  any  force  be 
applied.  Either  laceration  or  extended  incision  must  follow  or  the  stone  cannot  be 
removed,  unless  indeed  the  calculus  be  br-oken  up  and  its  removal  be  attempted  piece- 
meal. Probably  it  may  be  better  to  reapply  the  knife  to  a  limited  extent,  rather 
than  to  risk  the  uncertain  amount  of  laceration  which  must  follow  extraction  by  the 
forceps.  These  cases,  which  are  happily  rare,  although  their  occurrence  has  been  re- 
cognised by  all  experienced  operators,  seldom  are  successful. 

Relative  to  enlarged  prostate,  I  am  less  disposed,  however,  to  rank  it  high  in  the 
scale  either  of  difficulty  or  of  danger.  It  sometimes  prevents  the  forefinger  from  enter- 
ing the  bladder  ;  it  increases  the  distance  between  the  operator  and  the  stone,  and  thus 
augments  the  difficulty  of  seizing  and  extracting  it;  and  it  does  the  same  by  placing 
the  stone  in  a  disadvantageous  position,  that  is,  lying  deeply  behind  the  neck.  On  the 
other  hand,  deep  internal  incisions  in  an  enlarged  prostate  are  comparatively  free  from 
danger,  and  there  is  no  fear  of  reaching  its  external  limit.  The  gorget  is  an  efficient 
instrument  in  these  cases  for  extending  the  deep  incision ;  it  forms  a  conductor  for 
the  forceps  into  the  bladder  when  the  finger  cannot  reach  it,  and  keeps  projecting 
tumours  out  of  the  blades,  which  might  otherwise  be  lacerated,  or  brought  away  in 
their  grasp.  When  the  stone  lies  deeply  behind  an  enlarged  prostate,  the  curved 
forceps  may  be  useful,  although  I  have  rarely  found  more  than  one  pair  of  straight 
forceps  necessary  in  any  case.  Sometimes  the  stone  may  be  brought  into  good  posi- 
tion for  extraction  by  placing  one  or  two  fingers  in  the  rectum,  and  raising  the  stone 
towards  the  level  of  the  internal  wound. 

In  elderly  subjects,  also,  it  occasionally  happens  that  the  bladder  has  become 
atonied,  not  having  been  able  to  empty  itself  for  a  long  period  of  time.  In  the  gush 
of  water  outwards,  the  bladder  collapses  rather  than  contracts,  and  the  stone  may 
be  enveloped  in  folds  of  the  organ,  a  circumstance  sometimes  occasioning  trouble. 
Careful  manipulation  of  the  forceps,  or  of  the  scoop,  with  pressure  by  an  assistant 
on  the  hypogastric  region,  will  aid  the  surgeon  to  remove  it.  In  these  cases, 
however,  it  appears  to  be  wiser  to  operate  with  a  nearly  empty  bladder  than  a 
full  one ;  the  stone  is  then  more  likely  to  be  found  at  the  neck,  close  to  the  internal 
incision. 

The  bladder  is  sometimes  more  deeply  placed  as  regards  the  surface  than  occurs 
in  ordinary  cases ;  and  this  commonly  when  the  patient  is  exceedingly  stout,  the 
layer  of  fat  in  the  perineeum  adding  very  materially  to  the  distance  between  the 
surface  and  the  bladder.  In  this  case  it  is  necessary  to  make  the  external  incision 
longer  in  proportion  at  both  extremities,  or  the  wound  will  be  too  narrow  in  propor- 
tion to  its  depth,  and  especially  if  the  stone  be  a  large  one.  The  remarks  just  made 
respecting  the  use  of  the  blunt  gorget  apply  here  also.    . 

Another  difficulty  is  presented  by  the  unduly  narrow  pelvis.  The  pelvic  outlet 
may  be  congenitally  contracted,  or  it  may  be  deformed  by  rickets.  An  example  of 
this  in  the  case  of  a  boy  has  occurred  to  myself.  There  was  a  large  stone,  and  having 
made  the  incision  by  the  lateral  method,  I  found  unusual  difficulty  in  extraction, 
which,  however,  I  safely  accomplished  after  a  little  delay.  Ultimately  the  child 
died  ;  and  at  the  autopsy  the  pelvis  was  removed :  there  was  so  much  distortion,  due 
to  rickets,  that  the  antero-posterior  diameter  measured  only  seven-eighths  of  an  inch, 
on  the  dry  specimen ;  while  the  calculus  was  almost  three-quarters  of  an  inch  thick, 
being  one  inch  and  an  eighth  long,  and  seven-eighths  of  an  inch  broad.  Had  this 
condition  been  discovered  beforehand,  no  doubt  the  supra-pubic  operation  might  have 
been  performed  with  advantage. l     Sir  Astley  Cooper  speaks  of  a  case  in  which  Clive 

1  Med.-Chir.  Trans,  vol.  xlvii.,  with  a  drawing  of  the  pelvis  and  of  the  stone. 
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found  the  iscliia  so  abnormally  approximated,  that,  having  introduced  the  forceps  and 
seized  the  stone,  he  was  unable  to  withdraw,  and  consequently  broke  it  and  removed 
the  fragments  separately.1  Another  case  observed,  but  not  operated  upon,  is  recorded 
by  Mr.  Bransby  Cooper.2 

Other  difficulties  are— the  unusual  distribution  of  the  vessels,  rendering  serious 
haemorrhage  unavoidable ;  the  existence  of  the  hemorrhagic  diathesis ;  the  presence 
of  organic  disease  in  the  kidneys  or  elsewhere ;  of  extremely  nervous  or  irritable 
temperament ;  of  plethora,  obesity  and  debility  combined — a  not  uncommon,  but 
most  unpromising  condition ;  and,  lastly,  of  great  exhaustion  from  long-continued 
suffering. 

A  formidable  and  generally  recognised  difficulty  is  that  of  unusual  size  in  the 
stone.  Other  things  being  equal,  both  danger  and  difficulty  may  be  said  to  arise  in 
direct  proportion  to  the  magnitude  of  the  body  to  be  removed.  Hence  unusual 
modes  of  dealing  with  large  calculi  have  been  proposed  by  different  surgeons  from  a 
very  early  period  in  the  history  of  lithotomy,  and  instruments  for  the  purpose  were 
adopted  even  before  the  time  of  Celsus,  who  refers  to  the  practice.3  Ambrose  Pare 
describes  his  improved  forceps,  with  screw-power  in  the  handles,  in  order  to  crush 
the  stone  before  removing  it.4  Le  Cat  modified  them,  and  invented  an  instrument 
for  perforating  the  stone  also  ;  his  instruments,  especially  those  with  which  he  made 
the  incisions,  were  extremely  complicated.5  Of  late  years  numerous  attempts  have 
been  made  to  improve  these  instruments,  commencing  with  those  of  Mr.  Earle.6  A 
combination  of  forceps  with  a  powerful  drill  was  used  by  Civiale  for  a  few  very  large 
calculi. 

For  the  removal  of  extremely  large  stones,  weighing  from  three  to  five  or  more 
ounces,  the  choice  rests,  perhaps,  between  lateral  lithotomy  with  this  adjunct,  and 
the  High  operation.  The  great  source  of  difficulty  and  danger  is  the  empty  state  of 
the  bladder,  scarcely  realised  perhaps  by  those  who  have  merely  made  or  designed 
instruments  for  reducing  the  stone  to  fragments,7  after  the  incisions  have  been  com- 
pleted. Still,  in  comparing  the  dangers  arising  from  prolonged  manipulations  in  order 
to  break  up  a  large  calculus  and  withdraw  its  fragments  through  the  wound,  with 
the  risk  of  extended  incisions  on  both  sides  of  the  prostate  gland,  in  order  to  remove 
the  calculus  entire,  I  may  say  that  I  incline  to  the  former  procedure.  I  never 
perform  the  lateral  operation  (employing  it,  of  course,  only  as  a  rule  for  the  largest 
stones)  without  a  powerful  forceps  with  screw  power  in  the  handles  ;  and  these  I 
have  twice  recently  employed  for  stones  of  about  three  ounces  or  a  little  more  in 
weight.  It  should  be  named  also,  that  for  such  cases  another  course  is  still  open, 
viz.  to  introduce  a  powerful  lithotrite  before  the  incisions  are  made,  and  while  there 
is  still  fluid  in  the  bladder,  and  break  the  stone  once  or  twice  so  as  to  divide  it 
into  a  few  fragments,  which  may  then  be  withdrawn  through  a  wound  of  ordinary 
dimensions.  And  this  method  is,  I  think,  fairly  applicable,  and  perhaps  with 
advantage,  up  to  a  weight  in  uric  acid  of  four  ounces.  Such  calculi,  however,  are 
now  very  rare,  and,  with  increasing  knowledge  and  vigilance  on  the  part  of  medical 
men,  must  soon  almost  inevitably  cease  to  be  produced. 

There  is  a  practical  point  of  importance  to  be  noticed  in  connection  with  very 
large  stones,  viz.  the  very  slight  evidence  of  their  presence  which  is  obtained  by 
sounding  iu  certain  cases.  I  have  myself  found,  in  sounding  a  patient  whose  bladder 
was  filled  with  hard  calculus  of  enormous  size,  that  it  was  difficult  to  elicit  a  note, 
because  of  the  inability,  from  want  of  space,  to  strike,  however  slightly,  the  foreign 
body.     Covered  closely  by  the  walls  of  the  bladder,  and  itself  coated  with  mucus, 

1  Lectures  on  Principles  and  Practice  of  Surgery,  by  B.  B.  Cooper.  London,  1851,  p.  601. 

2  Op.  tit.  p.  599. 

3  ( lelsus,  l)e  Medicind,  lib.  vii.  cap.  26.         4  Fare's  Works,  lib.  xvii.  cap.  42. 

b  Parallkle  de  la  Tattle  laf.erale.    1  76(  >.    See  plates  and  descriptions  at  the  end. 

6  Med.-Chir.  Trans,  vol.  xi.  1821.     With  a  plate. 

7  1  employ  the  words  '  fragmentation  '  and  '  fragments'  to  indicate  the  breaking  up  of  a 
stone  into  a  few  large  pieces  in  connection  with  lithotomy,  reserving  the  words  'crush'  and 
'  debris  '  as  describing  the  process  and  result  which  are  attained  through  a  lithotrite. 
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only  an  indistinct  grating  could  be  felt,  although  it  subsequently  proved  to  weigh 
twelve  and  a  half  ounces ;  and  is  the  largest  specimen  in  my  private  cabinet.  The 
late  Mr.  Crichton  of  Dundee,  whose  experience  of  large  stones  was  considerable,  called 
special  attention  to  this  source  of  error  in  sounding. 

Others  characters  of  the  stone  causing  difficulty  to  the  operator  are  unusual  form 
and  extreme  brittleness.  A  long  stone,  and  a  thin,  flat  stone,  are  difficult  to  remove, 
and  require  careful  adjustment  in  the  forceps,  or  the  aid  of  the  scoop,  before  attempt- 
ing to  extract.  Large  round  tuberculated  stones  are  also  formidable,  and  for 
equal  weights  are  obviously  much  more  so  than  smooth  oval  stones.  A  stone, 
also,  which  easily  crumbles  into  fragments  is  always  a  source  of  trouble  and 
anxiety ;  making  much  instrumental  manipulation  necessary ;  and  the  fear  of 
leaving  a  fragment  behind  is  always  present.  Similarly,  multiple  calculi  are  sources 
of  some  difficulty,  although  less  so  than  are  numerous  fragments.  Instances  of 
two,  three,  or  four  calculi  are  common.  I  have  removed  upwards  of  eighty  from  a 
single  bladder. 

The  unusual  situation  of  a  calculus  may  be  a  source  of  difficulty  and  embarrass- 
ment. Sometimes  calculi  becomes  encysted  in  the  bladder ;  although  not  so  often  as 
some  statements  would  lead  us  to  infer.  But  we  have  anatomical  evidence  that 
calculus  may  be  either  altogether  or  only  incompletely  contained  in  a  cyst  in  the 
bladder,  a  small  part  of  its  surface  being  exposed  at  the  mouth  of  the  cyst. 

It  is  not  uncommon,  when  the  latter  condition  occurs,  that  fresh  calculous  matter 
is  added,  little  by  little,  to  the  exposed  surface,  so  that,  in  process  of  time,  a  calculus 
is  formed,  protruding  into  the  bladder,  in  which  situation  it  increases  in  size ;  a 
narrow  neck  exists  uniting  the  vesical  to  the  encysted  portion,  and  the  whole  acquires 
a  form  somewhat  resembling  that  of  an  hour-glass.  Sometimes  the  vesical  portion 
breaks  off,  and  a  free  stone  in  the  bladder  is  the  result. 

Dr.  Murray  Humphry  of  Cambridge  has  recorded  a  very  complete  illustration  of 
this  condition,1  in  which  he  removed  no  less  than  four  times  by  lithotomy  a 
stone  thus  produced.  On  a  subsequent  occasion,  he  succeeded  in  removing  a 
large  encysted  stone  by  the  recto-vesical  operation,  but  the  patient  died  with 
peritonitis. 

I  exhibited  at  the  Pathological  Society,  in  1861,  for  Mr.  Cadge,  of  Norwich,  a 
specimen  of  encysted  calculus,  removed  by  him  during  life  with  a  portion  of  the  cyst 
adhering,  like  a  collar  to  the  neck,  uniting  the  two  portions,  and  the  patient  re- 
covered.2 Two  such  cases  occurred  in  Mr.  Crich ton's  practice,  wdro  minutely  describes 
his  proceedings  in  the  MS.  notes;  one  case  in  1842,  one  in  1844.  In  all  three  cases 
the  stone  was  situated  near  the  neck  of  the  bladder,  and  in  the  tw7o  latter  on  the 
right  side.  Mr.  Crichton  says  of  each  patient  that  he  observed,  when  sounding 
(which  he  repeated  two  or  three  times,  the  signs  being  rather  indistinct),  that  the 
stone  seemed  always  to  be  fixed  at  the  right  side  of  the  bladder.  He  writes  :  '  The 
bladder  was  cut  into,  and  the  presenting  portion  of  the  stone  laid  hold  of  by  the 
forceps  and  quickly  extracted,  broken  off  at  the  neck :  a  grooved  director  was  then 
introduced  into  the  bladder,  and  insinuated  between  the  edge  of  the  sac  and  the 
encysted  portion  of  the  stone,  which,  by  a  little  perseverance,  was  so  much  raised 
from  its  confinement  as  to  allow  the  forceps  to  get  a  hold,  and  another  portion  broken 
off  and  extracted.  This  was  several  times  repeated  till  the  whole  was  brought 
away.' 

I  have  operated  in  two  such  cases  by  lithotomy.  In  the  first,  a  gentleman,  aged  74,  in 
May  1869,  I  extracted  a  large  phosphatic  stone  with  loose  fragments,  arid  then  felt  a  rough 
surface  which  I  was  able  just  to  reach  with  my  finger,  near  the  neck  of  the  bladder,  and  quite 
immovable  ;  this  surface  was  surrounded  by  mucous  membrane,  and  a  larp-e  mass  was  clearly 
outside  the  cavity  of  the  bladder.     Placing  the  other  index-finger  in  the  rectum,  I  encountered 


1  Report  of  some  Cases  of  Operation,  by  G.  M.  Humphry,  M.D.,  F.R.C.S.,  Surgeon  to 
Addenbrooke's  Hospital,  Cambridge.     London,  1856. 

2  Trans.  Path.  tioc.  vol.  xii.  p.  136.     I  exhibited  a  case  of  my  own  also  (post-mortem)  ; 
see  vol.  xii.  p.  138. 
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a  Lard  tumour,  corresponding  to  that  felt  in  the  bladder,  and  movable  between  the  fingere 
of  each  hand.  I  endeavoured  to  remove  it,  but  ineffectually,  for  it  was  too  deeply  embedded 
to  be  displaced,  except  by  unjustifiable  violence,  and  I  was  compelled  to  be  content  with 
emptying  the  cavity  of  the  bladder.  The  patient  was  aged  and  feeble,  and  sank  in  about  a 
month.  At  the  autopsy  the  condition  described  was  discovered,  and  I  possess  now  the  soft 
parts,  showing  the  sac  filled  by  auric-acid  stone  of  the  size  described. 

The  second  case  occurred  in  the  bladder  of  a  woman  aged  52  ;  there  I  could  not  only  verify 
the  exact   condition,   but  could  also  deal  with  it  successfully.     I 
Fig.  68.  —  Outline    of   operated  in  July  1874 ;  Mr.  Clover  gave  her  chloroform.     I  intro- 
size  and  form  of  En-   duced  a  lithotrite,  intending  to  crash,  but  failed  to  seize  and  dislodge 
cysted  Stone.  the  stone  from  the  left  side  of  the  bladder,  where  it  appeared  to  be 

fixed.  Withdrawing  the  instrument,  I  dilated  the  urethra  with  my 
finger,  and  found  a  calculus  of  which  one-third  appeared  to  be  in  the 
bladder,  and  about  two-thirds  in  a  sac  outside  the  cavity  of  the  bladder : 
these  conditions  were  verified  by  my  assistant,  Mr.  Forster,  and  by 
Mr.  Clover,  the  only  persons  present.  Eeintroducing  my  finger,  I 
insinuated  my  nail  within  the  margin  of  the  sac,  and  in  about  two 
minutes,  by  carefully  working  the  finger  round  the  stone,  succeeded 
in  turning  it  out  of  its  bed,  entire,  into  the  cavity  of  the  bladder, 
whence  it  was  readily  removed  by  the  forceps  after  a  slight  incision 
of  the  urethra.  She  made  an  excellent  recovery,  and  is  now  living 
and  in  good  health.  The  calculus,  which  is  in  my  cabinet,  is  in  form 
something  like  a  kidney,  but  with  a  deeper  indentation,  showing  the 
line  of  the  neck  of  the  sac.  An  outline  of  the  stone  is  presented  at 
fig.  63. 

More  recently  still  I  saw  a  case  with  Mr.  Savory,  in  a 
gentleman  of  eighty  years  of  age,  in  which  with  great  diffi- 
culty we  succeeded,  by  the  use  of  small  lithotrites,  in  extract- 
ing a  smallish  calculus  which  was  sacculated  near  the  neck  of  the  bladder. 
Every  portion  was  thus  removed  from  the  interior  of  the  sac  in  five  sittings.  The 
rarity  of  such  occurrences  is,  however,  demonstrated  from  the  fact  that  few  operators 
meet  with  more  than  one  or  two  cases  in  a  lifetime.  Deschamps  and  Brodie  each 
record  but  one  case. 

Sometimes  a  little  embarrassment  is  occasioned  to  the  surgeon  by  his  discovery 
that  the  calculus  is  more  superficially  placed  in  the  perineum  than  he  expected ;  on 
his  encountering  it,  in  fact,  before  arriving  at  the  bladder.  A  vesical  calculus  may 
be  found  occupying  partly  the  bladder  and  partly  the  prostatic  iirethra ;  or  two  or 
more  independent  calculi,  locked  together,  and  fitting  to  each  other  with  polished 
facets,  may  be  thus  placed.  It  is  necessary,  of  course,  to  remove  that  which 
first  presents,  after  which  there  is  usually  not  much  difficulty  in  extracting  the 
rest.  Indeed,  the  whole  calculus  or  calculi  may  be  outside  the  bladder  lodged 
in  a  sac  which  has  some  communication  with  the  urethra,  so  that  urine  finds 
its  way,  more  or  less,  into  the  interior  of  the  sac.  I  have  operated  on  two  cases  of 
this  description,  and  others  are  on  record;  specimens  maybe  found  in  the  Hunterian 
Museum. 

Spasmodic  contraction  of  the  bladder,  rendering  the  removal  of  the  stone  difficult, 
is  described  by  some  high  authorities  as  distinct  from  the  condition  which  is  present 
when  the  bladder  has  been  merely  emptied  of  urine,  and  therefore  somewhat  closely 
surrounds  the  stone. 

It  will  probably  disappear  under  the  influence  of  anaesthesia.  Sometimes  the 
stone  is  lodged  in  the  upper  part  of  the  bladder  behind  the  pubic  symphysis ;  this 
may  be  due  to  the  spasmodic  contraction  just  alluded  to,  but  more  generally,  I  believe, 
to  peculiarity  arising  from  hypertrophic  thickening  of  the  coats.  The  stone  is 
habitually  lodged  there,  and  the  coats  are  thickened,  partly  also  by  inflammatory 
deposit  into  their  structure,  impairing  their  power  to  dilate  or  conti-act.  Here 
pressure  above  the  pubes,  firmly  maintained  by  an  assistant,  will  enable  the  operator 
to  dislodge  the  stone. 

If  is  not  very  uncommon  to  hear  of  operations  in  which  the  stone  is  said  to 
have  been  found  adherent  to  the  bladder.  But  evidence  resting  solely  on  the  sen- 
sations of  the  operator  does  not  suffice  to  establish  the  fact,  since  difficulty  in  its 
removal    often  suggests    the    existence   of  organic  connection  between  the   bladder 
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and  the  foreign  body.  A  few  examples  of  what  may  be  rarely  seen  to  take  place 
in  the  subject  are  appended  in  a  note  below,  two  of  them  having  been  examined 
by  myself.1 

The  bladder  is,  although  very  rarely,  coated  with  a  layer  of  adhering  calculous 
matter,  and  this  is  one  of  the  forms  of  'adherent  calculus'  that  anatomical  researches 
have  produced.  In  the  Hunterian  Museum,  Prep.  No.  2024,  the  mucous  membrane  is 
seen  studded  with  small  calculi,  partially  embedded  in  minute  sacculi ;  but  between 
the  calculi  the  mucous  membrane  is  covered  with  a  thin  layer  of  calculus  material ; 
at  least  half  the  inner  surface  is  thus  coated.  No.  2025  exhibits  a  similar  appearance; 
and  in  No.  2023,  the  prostate  has  an  enlarged  median  lobe,  similarly  coated  :  several 
small  sacculated  stones  co-exist. 

Lastly,  the  period  of  infancy  is  one  which  presents  peculiar  difficulties  to  the 
operator.  The  structure  of  the  organs  interested  is  extremely  soft  and  yielding,  from 
which  condition  arise  two  sources  of  difficulty  and  danger.  First,  the  staff  is  liable, 
if  undue  force  be  used,  to  be  pushed  through  the  walls  of  the  urethra,  and  find  its 
way  below  the  bladder,  between  it  and  the  rectum,  where  the  mobility  of  the 
instrument,  permitted  by  the  laxness  of  the  cellular  connections,  may  lead  the 
operator  to  believe  that  its  point  is  in  the  bladder  itself.  If  the  error  is  not 
discovered  in  time,  the  operation  fails  to  extract  the  stone,  and  mostly  inflicts 
a  fatal  blow  on  the  patient.  And  its  not  unfrequent  occurrence  proves  that  it  is 
by  no  means  a  remotely  possible  danger.  There  is  one  great  rule  which  is  the 
only  absolute  safeguard  against  the  performance  of  an  operation  on  a  staff  which 
has  not  been  passed  into  the  bladder ;  and  it  is,  to  require  clear  audible  or  tactile 
proof  of  contact  between  the  stone  and  the  staff  on  which  the  patient  is  to 
be  cut. 

The  other  difficulty  which  arises  from  the  soft  and  lax  nature  of  the  tissues,  is  the 
facility  with  which  the  membranous  urethra  may  be  separated  from  the  prostate. 
This  sometimes  happens,  when,  after  the  deep  incision,  an  attempt  to  introduce  the 
index-finger  into  the  urethra  fails,  and  issues  instead,  in  pushing  onwards  the  prostate 
and  neck  of  the  bladder  until  separation  takes  place.  The  accident  may  occur  in  two 
ways.  The  operator  may,  through  needless  fear  of  having  his  deep  incision  too  free, 
make  a  section  of  the  urethra  and  prostate  insufficient  to  admit  the  tip  of  his  finger ; 
and  in  attempting  to  dilate  the  opening  with  it,  instead  of  incising  afresh,  the 
catastrophe  occurs.  Or,  from  this  insufficient  incision,  as  Dr.  Murray  Humphry 
points  out,2  the  forefinger  of  the  surgeon  may,  in  failing  to  enter  the  urethra,  make 
a  kind  of  cavity  between  the  bladder  and  rectum,  and  he  may  believe  that  he  is  in 
the  first-named  cavity.  He  may  pass  the  forceps  into  this,  and  even  feel  the  stone, 
thinly  covered  by  the  coats  of  the  bladder,  and  attempt  to  make  extraction.  But, 
secondly,  in  the  act  of  opening  the  membranous  urethra,  he  may  lose  his  hold  of  the 
spot  with  the  nail  of  his  left  index-finger,  and  repeat  the  incision  once,  or  even  twice, 
before  he  gets  his  knife  into  the  groove  of  the  staff,  and  runs  it  on  towards  the 
bladder.  The  urethra  meantime  has  shifted  its  position  slightly,  and  three  or  four 
adjacent  separate  notches  have  been  made  into  it.  If  only  a  small  amount  of  force 
be  employed  in  the  subsequent  attempt  to  pass  the  finger  into  the  urethra,  its  separa- 
tion from  the  prostate  may  also  take  place.  This  clanger  was  pointed  out  by  Sir 
William  Fergusson  in  some  valuable  remarks  on  the  operation  in  children.3  The 
remedy  is,  first  to  ascertain  that  the  point  of  the  staff  is  still  in  the  bladder,  and  then 
to  make  a  free  incision  of  the  prostate  with  a  sharp  knife — for  these  soft  tissues  are 
not  easy  to  cut,  and  require  both  point  and  edge  for  a  perfect  section- — so  that  the 
finger  may  be  introduced  into  the  cavity  :  this  will  generally  be  successful.     A  pre- 

1  See  No.  201G,  Hunterian  Museum.  Also  a  case  was  met  with  in  the  dissecting-room  of 
Middlesex  Hospital.  A  man  aged  CO  had  three  calculi  in  his  bladder,  two  adherent  fihres  of 
submucous  tissue  being  incorporated  with  the  calcareous  substance.  They  were  carefully 
dissected  by  Mr.  Nunn  (see  Trans.  Path.  Soc.  vol.  vi.  p.  250).  A  smaller  calculus,  similarly 
adhering,  was  found  at  the  Middlesex  Hospital  by  Dr.  Vander  Byl,  in  the  body  of  a  woman 
aged  50  (Trans,  rath.  Soc.  vol.  ix.  p.  L96). 

2  See  Lecture  in  the  Lancet,  April  23,  1SC4,  3  Lancet,  July  2,  1S04. 
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acquaintance    with    the    danger,  however,  will   be   the   best   safeguard   against   its 
occurrence. 

A  difficulty  which  sometimes  presents  itself  in  the  cases  of  children  is  prolapsus 
of  the  rectum  during  the  operation.  Young  calculous  patients  are  frequently 
subject  to  this  affection  from  the  straining  which  their  complaint  occasions,  and 
when  much  protrusion  occurs  at  the  moment  of  operating,  some  embarrassment 
may  be  occasioned.  All  that  is  necessary  is  to  press  up  the  bowel  so  as  to  ensure 
its  fair  return,  to  put  a  small  pad  on  the  anus,  and  direct  an  assistant,  placed  on 
the  patient's  right  side,  to  keep  his  finger  firmly  on  the  pad  until  the  operation 
is  completed. 

Death,  and  its  causes,  following  lateral  lithotomy.  1.  The  rate  of  mortality. — 
It  should  be  remembered  at  the  outset  that  nothing  can  be  more  erroneous  than  the 
method  of  deducing  a  death-rate  from  an  aggregate  of  cases  which  includes  patients 
of  all  ages  and  of  both  sexes  in  unknown  proportions.  Nevertheless  it  is  often  the 
custom  to  do  so,  although  it  must  be  evident  that  no  conclusion  can  be  arrived  at 
until  the  precise  number  of  children  have  been  stated,  among  whom  the  mortality  is 
extremely  small  in  comparison  with  the  number  of  the  aged  adults  among  whom  the 
mortality  is  very  large.  Hence  it  is  absolutely  essential,  relative  to  any  group  of 
cases,  to  state  the  age  of  each  one. 

I  shall  again  refer  to  the  1,827  hospital  cases  described  at  page  252,  which  may 
be  regarded  as  an  epitome  of  the  practice  of  British  hospital  smgeons  before 
lithotrity  became  much  adopted,  and  cases  were  separated  for  that  purpose 
into  categories  of  larger  and  smaller  calculi,  as  adapted  for  the  two  operations 
respectively. 

Mortality  Rates  at  all  Ages  in  1,827  cases  of  Lateral  Operation,  in  Metropolitan  and 

Provincial  Hospitals. 


Cases 

Deaths 

Cases 

Norwich  (Crosse)    . 
Since  that  time   . 

669 
124 

91 
15 

about  1  in    7^ 

„     1  „     81 

Oxford   .... 

110 

14 

,    .1  „    8 

Leicester 

90 

8 

,     1  ,,  11 

Leeds      .... 

29 

4 

,  i  „  n 

Birmingham   . 

102 

10 

,     1  „  10 

Guy's  Hospital 

St.  Thomas's  Hospital    . 

University  College  Hospital 

Cambridge 

230 

200 

90 

183 

33 

29 
12 
13 

,    1„    7 

,   .1  ,,    7 

,  i  „  n 

,    1  „  14 

Total  . 

- 

1,827 

229 

nearly  1  in     8 

The  same  Cases,  with  the  Mortality  Rates  at  Different  Ages. 


During  the  Years 

Cases 

Deaths 

Cases 

1  to    5  inclusive 

473 

33 

or  about  1  in  14^ 

6  „  11        „ 

377 

16 

1       231 

12  „  10        „ 

178 

19 

1           Qi 

»             -1-    »       <J2 

17  „  20        „ 

76 

11 

1         7 

21  „  29        „ 

86 

11 

»         1  »     8 

30  „  38        „ 

75 

7 

»     i » m 

39  „  48        „ 

100 

17 

»    i »  6 

49  „  58        „ 

191 

40 

1          43. 

59  „  70        „ 

233 

63 

w           1   ;;     ^4 

71  „  81        „ 

38 
1,827 

12 

1          3J- 

Total 

229 
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The  following  modification  of  the  above  shows  the  mortality  at  the  different 
epochs  of  life  : — 

Mortality  Rates  at  Different  Epochs  of  Life. 


1  to    5,  infancy  and  childhood,  473   cases,   33 ' 

deaths,  about  1  in  14^  cases 
6  „  11,  boyhood,  377  cases,  16  deaths,  about  1 
in  28^  cases        .... 

12  „  16,  boyhood,   with    increasing   development 
and  setting-in  of  pnberty    . 

17  ,,  29,  adolescence  and  manhood 

30  „  48,  adults 

49  „  70,  advancing  life          ..... 

71  „  81,  advanced  life  ...... 

Total 

Cases 

Deaths 

Cases 

850 

178 
162 
175 
424 

88 

49 

19 
22 
24 
103 
12 

about  1  in  17^ 

1           7^ 

11          ^     11         '3 

1          7J- 

11         *■    11        '3 

1          4^ 

11         L     11       *B 
)1         ±    11        "6 

1,827 

229 

aver,  nearly  1  in    8 

2.  Causes  of  death  after  litliotomy  in  adults. — The  causes  in  children  will  be  con- 
sidered subsequently. 

(a)  Causes  due  to  error  or  mischance  in  the  performance  of  the  operation.— The 
1  deep  incision  '  may  produce  fatal  bleeding,  either  at  first,  or  occurring  as  '  secondary 
hsemorrhage '  some  days  after.  This  rarely  happens  from  reckless  use  of  the  knife, 
although  such  an  event  is  possible  ;  but  is  moi-e  commonly  due  to  the  physical  necessity 
for  making  a  free  opening  for  a  large  stone  :  also  from  the  irregular  distribution  and 
presence  of  a  large  artery  in  the  line  of  the  incision,  an  occurrence,  however,  which 
is  usually  to  be  controlled  by  the  ligature. 

Mechanical  violence  inflicted  in  the  removal  of  the  stone,  especially  when  the 
opening  is  of  insufficient  size,  is  another  cause.  This  is  probably  the  true  explanation 
of  certain  appearances  revealed  by  autopsy,  and  formerly  regarded  as  the  results  of 
infiltration  produced  by  too  great  freedom  of  incision.  Thus,  after  a  large  stone  has 
been  extracted  with  difficulty,  the  cellular  connections  of  the  neck  and  base  of  the 
bladder  are  found  to  be  disorganised  ;  sloughs  of  connective  tissue  are  seen  bathed  in 
fluid  seropurulent  and  urinous,  and  marks  of  peritonitis,  especially  severe  in  the 
pelvis,  may  be  observed.  Such  are  the  signs  formerly  regarded  as  evidence  of 
'  urinary  infiltration '  through  too  extended  incisions.  But  there  is  good  reason  to 
believe  that,  in  most  cases,  urinary  extravasation  is  not  the  primary  cause  of  the 
inflammation,  but  that  inflammation  produced  by  injury  has  been  the  occasion  of  any 
urinary  extravasation,  if  such  there  be.  In  some  of  these  cases,  insufficient  incision 
has  furnished  the  occasion  for  inflicting  violence  in  attempting  to  remove  the  stone. 
Undoubtedly  sound  as  the  rule  is,  to  keep  the  internal  incision  strictly  within  the 
prostate  in  adult  patients,  sometimes  the  desire  to  limit  it  has  in  practice  been  carried 
to  an  extreme  degree,  and  the  no  less  serious  evil  of  injuring  the  soft  parts  by 
violence  has  been  substituted  :  viz.  the  evil  of  dragging  the  calculus  through  an 
opening  of  insufficient  size.  The  student  who  is  taught  to  fear  beyond  all  things  an 
approach  of  his  knife  to  the  peripheral  limit  of  the  prostate,  in  over -dread  of  cutting 
it,  barely  divides  the  prostate  at  all.  Hence  the  fatal  injury  which  results  from 
violence  inflicted  by  the  forceps  and  by  the  stone  upon  the  neck  of  the  bladder,  and 
by  the  powerful  traction  upon  it,  which  injures,  often  irreparably,  the  delicate 
structures  around. 

Some  of  the  most  successful  lithotomists  have,  in  recording  their  experience, 
advocated  sufficient  incision  as  less  dangerous  than  violent  extraction.  Thus 
Martineau  of  Norwich  writes,  in  an  account  of  his  method  which  be  presented  to  the 
Medical  and  Chirurgical  Society  in  1821  :  '  Should  the  stone  be  large,  or  there 
be  any  difficulty  in  the  extraction,  rather  than  use  much  force,  while  the  forceps 
have  a  firm  hold  of  the  stone,  I  give  the  handles  to  an  assistant,  ....  while  the 
part  forming  the  stricture  is  cut,  which   is  easily  done,  as  the  broad  part  of  the 
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blade  becomes  a  director  to  the  knife;  and  rather  than  lacerate,  I  have  often 
repeated  this  enlargement  of  the  inner  wound  two  or  three  times.'  '  Cheselden  him- 
self had  recorded  a  similar  opinion.  Describing  his  method  of  extracting  the  stone, 
he  says,  '  I  first  feel  for  the  stone  with  the  end  of  them  '  (the  forceps), '  which  having 
felt,  I  open  the  forceps,  and  slide  one  blade  underneath  it,  and  the  other  at  the  top ; 
and  if  I  apprehend  the  stone  is  not  in  the  right  place  in  the  forceps,  I  shift  it  before 
I  offer  to  extract,  and  then  extract  it  very  deliberately,  that  it  may  not  slip  suddenly 
out  of  the  forceps,  and  that  the  parts  of  the  wound  may  have  time  to  stretch ;  .  .  .  . 
and  if  I  find  the  stone  very  large,  I  again  cut  upon  it,  as  it  is  held  in  the  forceps.'  2 
But,  on  the  other  hand,  it  is  never  to  be  forgotten  that  the  neck  of  the  bladder  is 
susceptible  of  dilatation  to  a  very  considerable  extent,  if  only  it  be  gradually  exerted. 
It  yields,  first,  to  the  pressure  of  the  finger  as  it  passes  through  immediately  after 
the  knife ;  secondly,  it  dilates  further  in  the  act  of  sliding  in  the  forceps  upon  the 
finger ;  and  lastly,  it  gives  way  still  more  when  the  forceps  is  withdrawn,  with  the  stone 
between  its  blades.  Its  susceptibility  of  becoming  dilated  is  of  the  utmost  value  to 
the  lithotomist ;  indeed,  if  it  did  not  exist,  and  largely  too,  none  but  small  stones 
could  be  withdrawn  through  any  incision  limited  to  the  prostate  only.  But  in  oi'der 
to  take  advantage  of  it,  the  dilatation  must  be  made  slowly  and  gently.  If  done 
hastily,  harshly,  and  forcibly,  under  the  influence  possibly  of  the  contemptible  vanity 
of  achieving  a  rapid  operation  in  the  eyes  of  bystanders,  it  is  not  dilatation  which 
has  been  accomplished,  but  rupture.  In  this  way  inflammation  of  the  cellular  tissue, 
pelvic  abscess,  or  phlebitis,  may  be  easily  set  up. 

An  occasional  cause  of  death  connected  with  the  operation  is  perforation  of  the 
bladder  producing  peritonitis. 

I  have  myself  verified  this  accident  in  two  cases,  and  have  little  doubt  that  it  is 
not  a  very  infrequent  cause,  while  it  is  certainly  one  which  may  be  avoided  without 
difficulty.  Both  cases  occurred  some  time  ago  at  the  University  College  Hospital, 
and  were  publicly  examined  by  me  in  the  deadhouse  there.  I  confess  the  circum- 
stance was  at  that  time  new  to  me,  and  I  think  it  deserves  careful  attention. 
Before  the  time  of  these  accidents  1  had  often  observed  the  extreme  tenuity  and,  in 
some  cases,  softness  of  the  vesical  coats  in  disease.  Now  nothing  can  be  more  likely 
to  happen  sometimes,  unless  we  are  on  our  guard  as  to  this  source  of  danger,  than 
the  pushing  the  point  of  a  staff  through  the  upper  fundus  of  a  contracted  bladder,  if 
the  instrument  be  so  long  as  it  often  is.  I  have  since  been  frequently  struck  with 
the  unnecessarily  long  curve  which  some  staffs  have,  and  have  felt,  whan  seeing  such 
an  one  in  use,  how  dangerous  its  point  must  be  in  a  bladder  affected  in  the  manner 
described.  I  am  strongly  inclined  to  think  that  in  those  cases  of  rapidly  fatal 
peritonitis  which  are  sometimes  met  with  after  lithotomy,  if  the  search  were  care- 
fully made,  a  minute  rupture  at  the  upper  and  back  part  of  the  bladder  would  be 
sometimes  found.  It  may  be  very  small,  lying  between  the  rugse  of  the  organ,  and 
easily  escape  observation,  yet  give  issue  to  a  small  quantity  of  urine  into  the  perito- 
neal cavity  ;  for  it  is  not  very  easy  to  explain  otherwise  some  of  these  attacks  which 
carry  off  a  patient  in  thirty-six  hours  or  so  after  operation.  Extension  of  inflamma- 
tion from  the  bladder  to  its  peritoneal  covering  has  been  suggested,  but  I  think  the 
mechanical  cause  a  more  probable  one.  Let  me  say  that  injury  to  such  bladders  may 
as  readily  be  inflicted  by  the  forceps  as  by  the  staff,  but  I  do  not  think  the  knife  has 
anything  to  do  with  it.  Clearly,  in  the  two  cases  in  question,  the  little  openings 
were  not  so  made  :  both  the  character  of  the  orifice  and  its  situation  preclude  such  an 
explanation.  Besides,  I  am  quite  sure  that  the  danger  of  perforating  the  bladder 
with  the  point  of  the  knife  must  be  an  extremely  remote  one,  and  impossible  in  fairly 
competent  hands. 

(b)  Causes  of  death  which  are  not  under  the  control  of  the  operator,  but  are  due  to 
defective  conditions  of 'the  patients  constitution. — I  have  re-examined  this  part  of  my 
subject  during  the  last  few  years,  by  the  light  of  a  larger  personal  experience.  About 
three  years  ago  I  presented  to  the  Royal  Medical  and  Chirurgical  Society,  London, 

1  Med.-Chir.  Trans,  vol.  ii.  p.  411.  2   CheselderCs  Anatomy  (5th  ed.  1740),  p.  231. 
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a  resume  of  500  cases  of  operation  for  stone  on  adult  males  only,  of  which  seventj"- 
eight  were  operations  by  lithotomy.1  All  these  were  cases  of  large  stone,  or  other- 
wise disqualified  by  some  untoward  circumstance  for  the  performance  of  lithotrity, 
and  exhibited  grave  examples  of  the  malady.  Hence  among  them  were  twenty-nine 
deaths  following  the  operation ;  a  number  almost  equalling  those  occurring  in  all 
the  other  cases  (422)  of  lithotrity.  B,egarding  the  twenty-nine  fatal  cases  of  the 
first  series,  as  well  as  the  fatal  adult  cases  of  other  operations,  I  think  the  following 
causes  of  death  may  be  enumerated,  and  in  the  order  of  frequency  of  their  occur- 
rence : — 

Organic  disease  of  urinary  organs,  kidneys,  ureters,  and  bladder. 

Exhaustion  of  the  Autal  power. 

Peritonitis. 

Septicaemia. 

(a)  Organic  diseases  of  urinary  organs. — Associated  with  the  presence  of  vesical 
calculus  of  large  size,  a  common  condition  is  pyelitis,  or  pyelo-nephritis  of  one  or  both 
sides.  If  of  long  standing,  the  affected  ureter  and  pelvis  are  not  merely  inflamed, 
but  become  dilated,  sometimes  very  largely  so  ;  they  may  even  form  receptacles  for 
offensive  urine.  Consequent  changes  in  the  renal  structure  take  place ;  a  gradual 
thinning  and  disappearance  of  it,  as  if  from  pressure,  while  small  purulent  deposits 
in  it  occur  in  the  latest  stage.  The  disease,  however,  originated  in  the  bladder, 
which  might  at  first  be  thickened  or  distended,  or  sacculated,  a  condition  varying 
greatly  in  degree  and  extent ;  but  always  an  extremely  grave  circumstance  in  con- 
nection with  operation  of  any  kind,  when  the  sac  or  sacs  are  of  considerable  size. 
Such  changes  existing,  they  are  liable  to  be  intensified  both  by  the  local  effect  of  an 
operation  on  the  bladder,  and  by  the  constitutional,  or  febrile,  state  which  follows  it. 
Acute  inflammation  of  the  bladder  also  sometimes  results  from  lithotomy,  and  appears 
to  aggravate  the  renal  state,  although  it  may  not  spread  upwards  by  continuity  of 
structure,  and  death  rapidly  follows. 

Again,  the  kidneys  may  be  already  damaged,  although  in  a  minor  degree,  by  pre- 
existing calculus  formation,  or  one  of  them  may  be  still  the  seat  of  calculus  ;  and  thus 
danger  may  arise  in  event  of  operation.  Bright's  disease  is  a  very  grave  complica- 
tion; while  the  long-continued  presence  of  saccharine  diabetes  is  undoubtedly  a 
serious  element  of  risk.  Death  sometimes  occurs  in  any  of  these  cases  from  uraemic 
poisoning,  through  insufficient  eliminating  power  of  the  kidney ;  or  by  acute  inflam- 
mation and  suppui^ation  destroying  their  structure. 

(b)  Next  in  order  may  be  ranked  exhaustion  of  the  vital  powers.  In  other  words, 
a  patient  free  from  any  pronounced  organic  disease  lingers  a  longer  or  shorter  period 
after  the  operation,  having  perhaps  afforded  good  hope  of  recovery  during  the  first 
few  days,  after  which  he  fails  to  improve,  becomes  gradually  weaker,  and  dies  without 
acute  disease  in  any  organ.  Such  exhaustion  may  be  manifested  slowly  or  rapidly, 
and  either  with  or  without  the  occurrence  of  secondary  haemorrhage,  which  may 
often  occur  insidiously,  and  before  it  can  be  checked ;  while  primary  ha?morrhage,  on 
the  other  hand,  is  to  be  regarded  as  controllable  by  the  surgeon.  Nevertheless,  the 
patient  may  have  unavoidably  lost  more  blood  than  usual,  which  at  advanced  years, 
and  perhaps  with  impaired  digestion  also,  he  is  unable  to  restore.  There  are,  of 
course,  some  old  and  worn-out  cases  in  which  the  slender  chance  of  recovery  by 
means  of  operation  is  embraced  by  the  patient  only  in  his  last  extremity ;  when,  with 
powers  past  recruiting,  he  is  brought  to  the  operating-table.  But  if  haemorrhage  be 
unavoidably  severe,  or  be  not  checked  by  every  means  at  hand,  we  risk  a  fatal 
encounter  with  exhaustion,  and  indirectly  not  a  few  deaths  are  thus  met  with.  It 
follows  then,  that  the  surgeon  should,  during  the  operation,  regard  his  patient's 
blood  as  valuable  in  the  highest  degree,  and  should  rest  assured  that  every 
ounce  of  blood  lost  in  lithotomy  is,  pro  tanto,  a  positive  injury  to  an  elderly 
patient. 

1   Trans.  Royal  Med.-Chir.  Soc.  1876,  vol.  lxi.  p.  159. 
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(c)  Peritonitis,  as  already  seen,  may  arise  by  perforation  of  the  bladder  by  the  staff, 
and  also  as  a  secondary  result  of  violence,  or  of  sloughing  and  suppuration  at  the 
base  of  the  bladder.  But  it  appears  also  to  arise  independently  of  these  local  condi- 
tions, possibly  sometimes  by  extension  from  an  inflamed  bladder,  and  sometimes  as 
one  of  the  manifestations  of  blood-poisoning. 

(d)  Septicaemia. — The  occurrence  of  septic  poisoning  from  any  cause  is  not  very 
common  in  connection  with  lithotomy.  Among  the  twenty-nine  deaths  which 
occurred  in  my  own  cases,  only  one  could  be  reckoned  under  this  head.  In  that 
case,  the  presence  of  pyaemia  was  rapidly  manifested  by  articular  swellings,  with 
death  on  the  seventh  day.  This  fact  is  worthy  of  note,  in  connection  with  the  keen 
interest  now  felt  in  researches  as  to  the  nature  and  origin  of  septicaemia ;  as 
an  illustration  of  the  small  liability  to  receive  infection  which  some  wounds  ex- 
hibit. The  wound  in  lateral  lithotomy  can  scarcely  be  guarded  by  any  device 
from  access  of  common  air,  nor  from  much  that  is  manifestly  impure,  and  no 
attempt  has  been  made  in  these  cases  to  prevent  such  access ;  yet  with  many 
instances  of  prolonged  contaminated  exposure,  often  amounting  to  some  weeks,  only 
one  example  occurred.  On  the  contrary,  the  lithotomy  wound  may  be  regarded  as  an 
example  of  the  '  open-air  '  treatment ;  no  dressing  or  covering  of  any  kind  has  ever 
been  applied  in  my  cases ;  and  as  much  fresh  air  as  possible  has  been  admitted. 

(e)  Tetanus. — Two  or  three  cases  are  on  record  of  death  by  tetanus  following  the 
operation  of  lithotomy.  Beyond  the  bare  mention  of  this  fact,  no  further  remark 
appears  to  be  necessary  respecting  this  extremely  rare  event  as  a  consequence  of  the 
operation. 

The  causes  of  death  in  children. — The  causes  of  death  in  children  are  widely 
different  from  those  which  are  met  with  in  adults. 

It  is  easy  to  arrive  at  this  inference  if  we  observe  the  circumstances  which 
render  lateral  lithotomy  so  much  less  fatal  in  the  child  than  in  the  adult,  a  fact 
notorious  to  the  youngest  student :  the  first  is  the  fact  that  the  sexual  organs  are  not 
yet  endowed  with  that  special  sensibility,  the  development  of  which  constitutes  the 
state  of  puberty  ;  a  sensibility  which,  depending  on  intimate  connection  between  those 
organs  and  the  cerebro-spinal  system,  associates  them  by  the  closest  ties  with  all  the 
other  vital  functions  in  the  economy.  In  the  child  there  is,  in  fact,  no  sexual 
apparatus  ;  that  is  to  say,  its  condition  is  at  present  rudimentary,  and  the  young  patient 
is  exempt  from  the  dangers  which  may  threaten  the  developed  adult.  The  second 
is  this,  that  the  processes  of  growth  and  repair  are  more  vigorous  during  childhood 
than  during  any  other  term  of  life ;  and  injuries  are  more  easily  surmounted  than 
when  those  processes  are  less  active. 

The  liability  to  death  after  lithotomy  in  childhood  varies  at  different  epochs  of 
that  period.  The  table  at  page  280  containing  850  cases  of  children,  shows  that  from 
the  first  to  the  fifth  year  inclusive  the  deaths  are  about  one  in  fourteen  cases ;  they  then 
decrease,  so  that  between  six  and  ten  years  inclusive  they  are  only  one  in  twenty- 
three  or  twenty-four  cases.  Between  eleven  and  sixteen  the  mortality  gradually 
rises  to  one  in  nine  and  a  half  cases,  and  from  the  sixteenth  to  the  twentieth  year  to 
one  in  seven  cases.  Dining  the  first  three  or  four  years  of  life  lithotomy  is  less 
successful  than  subsequently.  The  first  dentition,  and  the  excitable  nervous  system 
of  infancy  at  that  period  neutralise  other  advantages  to  some  extent.  But  as  these 
two  sources  of  trouble  disappear,  we  find  the  boy  of  six  to  ten  years  almost  free  from 
risk,  the  mortality  being  one  in  twenty -three  or  twenty-four  cases,  or  little  over  four 
per  cent.  The  development  of  puberty  shows  its  influence  between  twelve  and 
sixteen,  and  during  the  first  onset  of  its  influence  on  the  system  between  sixteen  and 
twenty,  before  the  man  is  fully  developed,  lithotomy  is  slightly  more  hazardous  than 
at  any  period  during  the  subsequent  twenty  years. 

The  most  frequent  cause  of  death  in  children  is  peritonitis.  The  bladder  in 
children  is  an  abdominal  organ  rather  than  a  pelvic  one,  and  has  more  intimate 
relations  with  the  peritonaeum  than  the  bladder  of  the  adult  possesses.    On  examining 
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its  structure,  also,  it  is  easily  seen  that  the  peritonaeum  is  more  entitled  to  its 
anatomical  distinction  of  constituting  one  of  the  vesical  coats  in  the  child  than  in 
the  adult.  Hence,  violence  in  extraction  tells  much  more  readily  and  directly  on 
the  peritonaeum  in  the  former  than  in  the  latter.  The  prostate  has  not  to  be  taken 
into  account  by  the  operator,  who  must  incise  whatever  be  necessary  to  permit  of  a 
fair  opening  into  the  bladder.  I  have  dissected  many  prostates  in  children ;  the 
size  of  one  at  seven  years,  the  most  favourable  age  for  lithotomy,  weighs  only  about 
thirty  grains ;  while  between  eighteen  and  twenty  years  it  weighs  two  hundred  and 
fifty  grains,  or  nearly  nine  times  as  much.  And  yet  no  infiltration  of  urine  takes 
place;  lax,  delicate,  and  yielding  as  are  the  cellular  connections  necessarily  exposed  in 
these  subjects. 

The  next  cause  of  death  is  exhaustion.  Young  children  bear  the  loss  of  blood 
badly,  and  when  it  is  considerable — an  occurrence,  which,  however,  is  rare — the 
patient  sometimes  sinks  from  subsequent  exhaustion.  The  condition  of  calculous 
children  also,  if  the  "stone  has  long  existed,  is  occasionally  low  in  the  extreme,  and 
they  gradually  sink  without  any  apparent  effort  to  rally,  no  active  attack  having 
declared  itself.  Besides  these  two  principal  causes  of  death,  there  are  occasional 
examples  of  fatal  result  from  shock  after  very  prolonged  or  severe  operation ;  from 
disease  of  the  kidneys  and  bladder,  from  phlebitis  and  intrapelvic  abscess,  which 
demand  no  special  remark  here. 

Choice  of  operation. — A  few  remarks  will  suffice  in  relation  to  the  choice  of 
operation,  when  it  is  evident  that  lithotrity  is  not  to  be  employed  for  any  particular 
case.  And  it  may  perhaps  be  said,  somewhat  forestalling  the  discussion  of  the  sub- 
ject in  the  succeeding  ai'ticle,  that  lithotrity  in  its  most  modern  form  may  be  held 
as  sufficient  and  preferable  for  a  very  large  proportion  of  all  vesical  calculi  in  adults ; 
it  may  perhaps  be  said,  for  nine-tenths  of  all  the  cases,  perhaps  even  for  a  larger 
number.  It  follows  that  the  cutting  operation  is  required  then  only  for  a  few  ex- 
ceptional cases,  and  the  circumstances  which  constitute  a  case  exceptional  must  be 
considered  at  the  outset. 

1.  Extreme  size  associated  with  density  oj  structure. — It  is  manifestly  impossible 
to  lay  down  any  precise  limits  as  to  size ;  but  there  is  no  doubt  that,  among  stones  of 
equal  size,  oxalate  of  lime  will  furnish  the  greatest  difficulty  if  any  crushing  or 
fragmentation  is  to  be  performed ;  with  uric  acid,  the  difficulty  will  be  less ;  and 
with  phosphatic  products  little  difficulty  may  exist.  Hence,  without  regard  to  any 
statements  respecting  weight,  it  is  quite  clear  that  cutting  operations  are  now  required 
only  for  large  stones.  For  these  cases,  at  any  rate,  which  unquestionably  form  the 
chief  exceptions  to  the  rule  of  lithotrity,  no  form  of  lithotomy  is  applicable  which 
will  not  provide  for  the  removal  of  a  large  quantity  of  calculous  matter  without 
serious  difficulty. 

2.  When  confirmed  organic  stricture  of  the  urethra  is  present,  and  a  some- 
what large  stone  occupies  the  bladder,  lithotomy  in  some  form  is  also  indicated.  As 
will  be  hereafter  seen,  in  the  majority  of  instances  in  which  these  two  morbid  con- 
ditions coexist,  lithotrity  offers  the  best  mode  of  proceeding  for  the  patient. 

It  has  been  generally  held  by  all  surgeons  who  have  practised  both  the  lateral  and 
the  median  operations,  that  the  latter  is  more  suitable  for  calculi  of  small  or  medium 
size,  and  the  former  for  the  largest  examples.  But  it  is  to  be  remembered  that,  the 
presence  of  stricture  only  excepted,  all  calculi  short  of  the  largest  are  removable 
by  lithotrity.  There  is  no  necessity  therefore  now  for  a  cutting  operation  adapted 
only  to  small  stones.  But  abroad,  at  least,  a  median  operation  is  employed  which 
gives  space  for  the  removal  of  large  calculi,  and  which  is  said  there  to  be  especially 
convenient  for  the  employment  of  fragmentation  of  the  calculus  before  removing  it  : 
I  refer  to  the  medio-bilateral  operation,  which  in  its  first  step  is  identical  with  our 
ordinary  median  operation  ;  the  second  step  consisting  of  a  horizontal  bilateral  incision 
through  the  prostate  by  means  of  a  lithotome.  I  have  myself  performed  this  opera- 
tion several  times,  between  the  years  1860-70,  and  relinquished  it  in  favour  of  the 
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lateral,  which,  on  the  whole,  I  have  rather  preferred.  I  do  not  think,  however,  that 
there  is  ground  for  any  strong  preference  for  either,  if  the  breaking  up  of  the  stone 
is  to  be  a  preliminary  to  extraction.  If  a  large  stone  is  to  be  removed  entire, 
I  do  not  hesitate  to  prefer  the  lateral. 

The  High  operation  is  not  to  be  lost  sight  of :  I  have  employed  it  twice,  and 
would  remark  that  the  condition  of  the  subject  must  be  taken  into  consideration, 
rejecting  one  who  is  unduly  stout  as  unfitted  for  it.  Where  the  bladder  is  fairly  dis- 
tensible it  may  be  undertaken,  especially  for  large  calculi  in  children,  otherwise  I. 
should  not  advocate  its  adoption. 

In  connection  with  these  few  remarks  the  reader  may  be  referred  to  those  already 
made  on  the  subject  of  large  calculi  on  page  276,  and  also  to  the  subject  of  applying 
lithotrity  to  large  calculi,  hereafter  to  be  discussed. 

Henry  Thompson. 
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BY  the  term  Lithotrity,  since  custom  has  popularised  it,  all  those  processes  may 
be  denoted  by  which  the  stone  is  broken  up,  crushed,  and  powdered  in  the 
bladder,  and  by  which  the  debris  are  removed  through  the  natural  canal  of  the  urethra 
without  the  use  of  the  knife. 

There  is  reason  to  believe  that  calculous  matter  has  been  occasionally  removed  by, 
lithotrity  at  various  early  dates,  but  no  attempt  seems  to  have  been  made  to  apply  the 
principle,  systematically,  until  a.d.  1813,  when  Gruithuisen,  a  surgeon  in  Bavaria, 
proposed  a  plan  for  seizing  and  reducing  to  powder,  by  drilling,  a  stone  in  the  bladder. 
Subsequently,  in  1819,  Elderton,  a  Scotch  surgeon,  published  a  somewhat  similar  pro- 
posal. Meantime,  in  1817,  Oiviale,  of  Paris,  designed  his  earliest  instruments  ;  and  was 
closely  followed  by  Leroy  d'Etiolles  and  Amussat,  in  the  production  of  other  instru- 
ments for  the  same  purpose.  The  first  successful  operations,  however,  were  undertaken 
in  1824,  by  Civiale,  who  performed  them  before  a  committee  of  the  French  Academy. 
Improvements  in  the  instruments  and  also  in  the  method  were  made  by  Weiss, 
Heurteloup,  L'Estrange/Costello,  Brodie,  Charriere,  and  others,  as  well  as  by  Civiale 
himself,  whose  expei'ience  was  in  his  time  greater  than  that  of  any  other  operator. 
It  is  his  method  which,  during  several  years,  was  followed  by  myself.  My  own  experi- 
ence, however,  becoming  very  large,  led  me  to  modify  the  lithotrite,  and  the  method  also 
to  a  certain  extent  with  it ;  and  thus  the  operation  became  more  rapid  and  safe  than 
any  previously  practised.  Much  more  recently  has  appeared  the  proposal  of  Professor 
Bigelow  to  crush  more  completely,  and  to  remove  all  debris  by  larger  evacuating 
catheters  at  one  sitting— a  proceeding  which  is  calculated  in  competent  hands  to 
render  lithotrity  more  largely  applicable,  and  more  successful,  than  heretofore.  Pre- 
viously, although  many  small  calculi  were  removed  by  a  single  application  of  the 
lithotrite,  all  above  the  size  were  reduced  by  several  sittings  with  intervals  of  three 
or  four  days  between  each,  and  the  debris  was  partly  removed  by  instrument,  and 
partly  left  to  the  patient's  natural  power  to  expel.  Now,  however,  it  is  the  aim  of  the 
surgeon,  by  means  of  prolonged  crushing  and  artificial  evacuation,  to  remove  an  entire 
stone,  although  large,  at  a  single  sitting.  This  change  will  be  more  fully  considered 
hereafter. 

Treatment  preliminary  to  the  operation  of  lithotrity. — Among  the  calculous 
patients  admitted  into  hospitals  in  the  metropolis,  most  show  signs  of  general 
deterioration  of  the  health,  the  result  of  pain,  loss  of  rest,  and  other  depressing 
influences  of  their  malady.  Something,  therefore,  should  be  done  by  rest  and  soothing 
local  means  to  improve  their  condition  before  deciding  on,  or  proceeding  to,  the 
operation;  for  it  is  unwise  to  operate  on  a  bladder  which  is  the  subject  of  unchecked 
chronic  inflammation,  a  condition  not  infrequent,  although  often  absent,  in  calculous 
cases.  When  it  does  exist,  incautious  interference  may  set  up  acute  cystitis  and 
lead  to  mischief  in  the  kidneys,  and  a  fatal  issue. 

We  should  also  examine  the  urethra  with  a  full-sized  soft  olivary  bougie,  and  if  the 
passage  is  not  quite  ample,  it  should  be  sufficiently  dilated ;  or  the  external  meatus 
may  be  divided,  so  that  the  lithotrite  and  a  large  evacuating  catheter  may  pass  easily. 

Most  commonly,  if  the  patient  is  in  fair  condition,  the  removal  of  his  stone, 
especially  if  it  can  be  accomplished  at  a  single  sitting,  Avill  be  the  best  means  of 
diminishing  local  inflammation,  and  of  inaugurating  a  new  and  tranquil  state  of  the 
bladder,  in  which  it  will  rapidly  regain  its  healthy  tone. 

Nevertheless,  it  is  desirable  to  have  favourable  conditions  present  if  possible:  they 
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Fig.  GO.  —  Litho 
trite  with  cylin 
di-ical  handle. 


are  not  essential  to  success,  which  happily  is  often  achieved  in  their  absence.     Such 
conditions  are — 

1.  A  capacious  and  not  very  tender  urethra. 

2.  A  bladder  capable  of  retaining  three  or  four  ounces  of  urine. 

3.  Absence  of  the  ordinary  signs  of  renal  disease  ;  and  fair  general  health. 
What  is  the  precise  object  of  lithotrity  %  is  a   question  which 

must  be  proposed  'and  definitely  answered  at  the  outset  of  any 
consideration  of  this  subject.  The  object  of  lithotrity  has  been 
until  late  years,  as  already  stated,  to  be  the  reduction  of  the  stone 
to  the  form  of  debris,  sufficiently  small  to  be  expelled  chiefly  by  the 
patient's  natural  efforts  during  the  act  of  micturition. 

Of  late,  the  artificial  removal  of  debris  has  also  been  employed, 
and  increasingly  so;  and  the  object  of  lithotrity  may  now  be 
defined  as,  first,  to  reduce  a  stone  to  fragments  sufficiently  small 
to  pass  through  an  evacuating  catheter  which  can  be  introduced 
into  the  bladder  without  injury  to  the  passages ;  and,  secondly, 
so  to  remove  the  fragments  without  unnecessary  delay. 

In  the  performance  of  the  necessary  manipulations  to  effect 
this  object,  it  is  obvious  that  any  evils  arising  therefrom  are 
produced  by  mechanical  injury  to  the  bladder  or  urethra;  the  direct 
agents  in  producing  it  being  instrumental  interference,  or  the  pre- 
sence of  sharp  or  angular  fragments. 

Therefore  it  must  be  our  aim,  first,  to  reduce  the  stone  to  frag- 
ments in  the  most  efficient  manner  without  injury  to  the  passages  ; 
secondly,  to  remove  the  fragments  at  once  whenever  possible ; 
and,  finally,  to  accomplish  these  objects  by  the  smallest  amount  of 
instrumental  interference. 

Instruments  for  crushing  stone  :  lithotrites. — It  should  be  re- 
marked at  the  outset  that  every  point  relating  to  the  form, 
weight,  size,  and  construction  of  a  modern  litliotrite  has  been 
arrived  at  after  much  experience  and  careful  attention  to  the  neces- 
sities of  hundreds  of  cases,  and  after  the  occurrence  of  numerous 
contingencies,  not  anticipated  at  first,  but  now  provided  for.  All 
lithotrites  possess  the  following  principal  parts  :  the  blades,  the 
shaft,  the  sliding-rod,  and  the  handle  (fig.  69).  The  blades  are  two 
in  number;  one  distal  (from  the  handle),  immovable,  continuous 
with  the  shaft,  called  '  the  female  blade ; '  the  other  proximal, 
movable,  continuous  with  the  sliding-rod,  and  called  '  the  male 
blade.'  The  shaft  is  perfectly  straight,  and  forms  the  longest  por- 
tion of  the  instrument,  corresponding  to  the  average  length  of  the 
urethra  and  two  or  three  inches  over.  The  sliding-rod  is  received 
into  a  longitudinal  channel,  occupying  the  entire  length  of  the 
shaft ;  it  bears  at  one  end  the  male  blade,  at  the  other  it  is  acted 
upon  by  the  mechanical  power  employed  ;  and  on  its  upper  surface, 
near  to  this  end,  is  marked  a  scale  showing  to  what  extent  the 
blades  are  separated,  when  hidden  in  the  bladder  from  the  surgeon's 
eye.  The  handle  not  only  serves  the  purpose  which  its  name  im- 
plies, but  contains,  or  has  affixed  to  it,  the  mechanical  power  which 
is  destined  to  move  the  male  blade. 

Up  to  a  recent  period,  lithotrites  were  regarded  as  occupying 

two  distinct  classes,  arising  out  of  the  nature  of  the  work  required  to  be  accomplished 

by  them. 

Class  I.  Lithotrites  with  the  female  blade  open  or  fenestrated ;  for  breaking  the 

stone  into  large  fragments  ;  which  they,  the  instruments,  are  incapable  of  removing 

from  the  bladder. 

Class  II.  Lithotrites  with  only  a  small  opening  in  the  female  blade ;  for  reducing 
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A,  wheel-shaped  end  of 
sliding  shaft,  held  in 
the  operator's  right 
hand,  which  directs 
the  movements  of  the 
male  blade  E  ;  B,  the 
screw. 

r>,  the  button  which 
throws  the  screw  into 
gear  or  releases  it,  as 
desired;  c,  the  cylin- 
drical hanrlleattached 
by  outer  shaft  to  the 
female  blade  f. 
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the  stone  into  small  fragments  or  debris ;  and  which  these  instruments  are  capable 
of  removing  from  the  bladder  when  necessary. 

But  a  good  modern  aspirator  being  unquestionably  superior  for  the  purpose  of 
removing  debris  to  the  flat-bladed  lithotrite,  the  latter,  although  still  required,  is  less 
used  than  formerly.  A  safe  and  efficient  lithotrite  for  reducing  the  stone  to  a 
condition  in  which  it  is  easily  removable  by  aspirator  and  evacuating  catheter  is 
what  is  now  demanded.  And  as  it  must  be  fitted  to  work  in  the  bladder  during 
some  minutes  before  being  withdrawn,  it  is  essential  that  it  should  be  so  constructed 
that  the  blades  cannot  be  choked  with  debris,  and  so  rendered  unable  to  close ;  a 
condition  which  may  occur  with  the  ordinary  flat-bladed  lithotrite,  if  worked  for 
some   time   without   withdrawing   it  to  be  cleared.     Hence  I  have  adopted  some 

Yig.  70. — Represents  the  Male  and  Female  Blades  and  the  Opening  which  is  filled  by 
the  projection  of  the  lower  part  of  the  former  when  the  Lithotrite  is  closed.  The 
opening  should  be  made  larger  than  here  represented, 


powerful  but  not  large  lithotrites,  on  a  principle  of  construction  which  is  inter- 
mediate between  these  two  classes,  and  avoiding  the  objectionable  points  of  each ; 
the  female  blade  fenestrated,  the  male  blade  partly  wedge-shaped  (see  fig.  70)  but  not 
closely  fitting  into  the  former.  The  old  fenestrated  lithotrites,  if  not  too  clumsy,  may 
also  be  used,  since  they  are  powerful  instruments.  But  they  should  not  be  employed 
if  the  ed^es  of  the  blades  are  sharp  and  fit  closely  to  each  other,  as  the  mucous 
membrane  may  be  readily  included   between  them  (see    fig.  71).     This    source  of 


Ym.  71.— Fenestrated  Female  Blade,  with  large 
teeth :  a  powerful  Lithotrite. 


Fig.  72. — A  large  and  powerful 
Fenestrated  Lithotrite, 


clanger  does  not  exist  in  the  lithotrites  previously  mentioned,  which  have  moreover 
the  cylindrical  handle,  almost  universally  recognised  now  as  the  best  to  employ. 
There  is,  however,  no  better  instrument  than  the  fenestrated  lithotrite,  if  the  edges 
are  bevelled  and  the  handle  above  alluded  to  is  provided.    (Two  forms  are  appended.) 

The  flat-bladed  crushing  instrument  is  a  very  safe  and  efficient  lithotrite  where  it 
is  applicable— that  is,  for  small  stones— and  is  possessed  of  considerable  power  and 
strength,  although  not  equal  in  this  latter  respect  to  those  of  the  first  class.  The 
margins  of  the  jaAvs  are  not  sharp,  but  well  bevelled  ;  moreover,  it  is  scarcely 
possible,  from  its  construction,  to  seize  or  nip  a  piece  of  mucous  membrane  between 
the  edges  of  the  male  and  female  blades,  a  considerable  interval  existing  between 
them  (the  edges  only)  when  the  blades  are  closed.  There  should  also  be  a  fair 
opening  in  the  angle  of  the  female  blade  through  which  any  impacting  debris  may  be 
driven  by  the  male  blade,  if  any  sign  of  blocking  shows  itself  when  operating. 
This  instiument  will  also  perform  the  office  of  the  old  'scoop,'  when  required,  as 
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well  as  any  other  instrument  made.  The  blades  being  flat,  much  debris  may  be  con- 
tained between  them  without  unduly  enlarging  the  calibre  :  their  capacity  in  this 
respect  is  remarkable. 

Thus  much  for  that  portion  of  the  lithotrite  which  transmits  the  applied  force, 
by  direct  contact,  to  the  stone  itself;  we  must  also  consider  that  portion  of  the 
instrument  by  which  the  force  is  accumulated  and  applied.  The  conditions  necessary 
to  tbe  construction  of  this  portion  are — first,  power  in  abundance;  second,  power 
which  can  be  quickly  applied,  and  in  small  or  large  quantity  at  the  will  of  the 
operator  ;  third,  power  which  can  be  disengaged  and  re-applied  with  ease  and  rapidity ; 
lastly,  all  these  conditions  to  be  fulfilled,  and  to  be  made  effective  in  small  compass 
arid  without  the  necessity  for  harsh  movements  capable  of  communicating  injurious 
concussion  to  the  bladder  or  urethra. 

The  screw  is  a  form  of  mechanical  power  which  admits  of  great  pressure  being 
gradually,  evenly,  and  continuously  applied.  But  the  production  of  rapid  impulse 
and  percussion  are  also  with  practice  both  compatible  with  the  action  of  tbe  screw. 
One  great  drawback  in  the  original  screw  instruments  was  the  loss  of  time  expended 
by  unscrewing,  in  order  to  open  the  jaws  of  the  lithotrite  which  have  been  closed  in 
the  act  of  crushing.  Numerous  devices  have  been  adopted  in  order  to  meet  this 
difficulty,  and  enable  the  operator  to  change,  by  the  simplest  movement  possible,  the 
screw  action  into  a  sliding  movement,  and  vice  versa.  This  was  some  time  since 
accomplished  in  the  most  perfect  manner  by  Messrs.  Weiss,  and  modifications  of 
various  kinds  have  been  produced  by  other  maker's,  according  to  the  suggestions,  or 
to  meet  the  wishes,  of  various  surgeons.  The  handle  of  the  lithotrite  was  also  then 
made  cylindrical  in  accordance  with  my  own  design ;  and  this  form  enables  the 
operator  to  employ  the  lithotrite  with  greater  ease  and  nicety  than  before.  It  is  the 
power  of  employing  this  instrument  with  the  lightest  possible  hold  by  the  finger  and 
thumb,  in  any  direction,  which  imparts  its  peculiar  facility  for  the  detection  of  small 
stones  and  fragments.  This  will  be  especially  shown  when  that  subject  comes  in  due 
course  for  consideration ;  but  I  may  say  here  that  it  is  perfectly  easy  for  a  practised 
hand  to  elicit  an  audible  note  from  a  fragment  of  calculus  in  the  bladder,  the  size  of 
which  fragment  is  no  larger  than  a  split  pea.  The  same  cylindrical  handle,  more- 
over, enables  the  operator  to  hold  the  instrument  with  a  firm  and  steady  grasp  when 
this  is  required. 

Instruments  for  removing  fragments  from   the   bladder.     Aspirators. — Various 

-n      >,„      o-    -r-n  -i  •    /-,  ,    a  attempts  were  made  during  the  early 

Fig.  78. — Sir  Philip  Crampton  s  Aspirator.         ■>  .  .  -.,.  ,     .   .  in '■ 

history  ot  litnotrity  to  remove  debris 

artificially,  as  by  double-current 
catheters,  large  evacuators,  with  a 
powerful  syringe,  cfcc. ;  none  of  them 
producing  results  satisfactory  to  the 
operator.  The  idea  of  removing  de- 
bris by  means  of  '  suction  '  or  '  aspira- 
tion '  appears  to  have  been  first  rea- 
lised by  Sir  P.  Crampton  of  Dublin, 
whose  apparatus  consisted  of  a  glass 
receiver,  like  a  large  soda-water  bottle, 
from  which,  by  means  of  an  exhausting 
syringe,  he  removed  the  air,  and  then 
applied  it  to  a  large  silver  evacuating 
catheter  previously  introduced  into  the_ 
bladder.1  Into  this  cavity  some  twelve 
or  fourteen  ounces  of  water  had  been 
injected,  so  that  on  turning  a  tap  at- 
tached to  the  receiver  a  powerful  rush 
into  it  of  water  and  debris  took  place.     It  was  dangerously  rough  in  action,  requir- 

i  Dublin  Quarterly  Journal,  Feb.  1840,  pp.   22   and  43.     Drawn   and   described  in  the 
«  Enlarged  Prostate'  (by  Sir  H.  Thompson  :  London,  1857),  pp.  297-9. 


Fig.  74. — Clover's  Aspirator. 
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Fig.  75.—  Author's 
original  Aspirator. 


ing  to  be  so  repeatedly  charged  and  applied,  as  not  to  be  worth  in  product  the  manipula- 
tion required.  Soon  afterwards  Mr.  Clover  designed  an  india-iubber  aspirator  with 
a  glass  cylinder,  trapped  to  prevent  reflux  of  fragments,  which  answered  its  purpose 
exceedingly  well.  The  evacuating  catheters  were  silver,  Nos.  12  and  13  in  size 
(fig.  74).  This  is  still  a  useful  instrument,  especially  if  made 
rather  stronger  than  formerly,  and  it  may  have  a  cylindrical 
receiver  at  the  bottom  of  it  if  desired.  Professor  Bigelow  used 
as  his  first  aspirator  a  strong  large  india-rubber  bottle,  from  the 
top  of  which  a  long  tube  was  attached  to  the  catheter  in  the 
bladder,  but  he  has  modified  this  several  times.  A  later  form 
which  he  has  designed  is  less  simple  in  construction  than  any 
I  should  employ,  although  acting  well  with  artificial  fragments  of 
uniform  size  in  rigid  vessels.  The  conditions  under  which  we 
perform  lithotrity  in  the  human  bladder,  varying  as  it  does 
every  instant  in  size,  and  varying  also  in  different  individuals 
in  regard  to  form,  contractility,  suppleness,  &c,  render  experi- 
mental trials  in  rigid  receptacles  almost  valueless,  being  quite 
without  analogy  to  the  conditions  of  the  organ  in  the  living  sub- 
ject. Experience  in  the  latter  must  guide  us  as  to  the  best 
instruments  of  any  kind  to  be  used  there.  In  designing  a  new 
aspirator  at  the  outset  for  the  one-sitting  operation,  I  came  to  the 
conclusion  that  the  following  points  are  essential  in  the  construc- 
tion of  an  efficient  instrument. 

1.  It  should  be  light  and  small,  so  as  to  be  easily  grasped 
and  governed  by  one  hand. 

2.  It  should  have  an  opening  at  the  top,  by  which  it  can  be 
filled  with  water,  to  which  all  air  accidentally  admitted,  if  any, 
will  arise,  and  by  which  it  can  escape. 

3.  Its  lower  part  should  be  connected  with  the  evacuating 
catheter  by  the  shortest  route  to  the  bladder,  and  in  such  a  manner  that  the 
aspirator  can  be  detached  with  ease,  and  without  loss  of  any  contained  water  in  so 
doing. 

4.  There  should  be  a  trap  into  which  all  frag- 
ments must  fall,  and  by  which  they  are  securely 
retained. 

These  conditions  are  all  present  in  the 
aspirator  shown  at  fig.  75.  Recently  a  valuable 
alteration  has  been  made,  as  shown  at  fig.  76, 
which  is  identical  with  fig.  75  in  every  particu- 
lar, except  that  the  cylindrical  receiver,  which  is 
in  fig.  75  directly  under  the  bottle,  and  may  be 
slightly  influenced  by  currents,  is  removed  to 
the  front  of  it,  and  is  perhaps  less  disturbed  by 
the  current  which  passes  over  the  mouth  of  the 
receiver.  My  recent  experience  of  this  form 
leads  me  to  prefer  it  to  any  other.  In  neither 
fig.  75  nor  fig.  76  is  any  stand  required,  and 
the  connection  with  the  bladder  is  the  shortest 
and  simplest  possible.  The  connection  of  the 
aspirator  with  the  bladder  is  also  cut  off  in  both 
instruments  by  the  taps  T. 

In  describing  the  operation  of  lithotrity  and  giving  directions  as  to  the  manner 
of  performing  it,  I  may  briefly  refer  to  a  fact  named  at  the  outset,  viz.  that  whereas 
up  to  a  recent  period  all  calculi  above  a  given  moderate  size  were  removed  at  several 
separate  sittings,  the  most  recent  method  is  to  remove  even  a.  large  calculus  at  one 
sitting  only.  The  attempt  to  do  this  had  been  made  by  several  operators,  even  at  an 
early  period.    Heurteloup  advocated  it  very  strongly  in  1857.    Forgusson  endeavoured 


Fig.  76. — Recent  change  in  the 
situation  of  the  Trap. 
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to  accomplish  it  by  withdrawing  fragments,  under  ether,  by  the  urethra;  and  under 
exceptional  circumstances  I  had  myself,  notably  in  cases  of  severe  cystitis,  removed 
large  quantities  of  calculous  matter,  by  means  of  Clover's  aspirator,  with  marked 
success,  before  1870.  This  system  I  strongly  enjoined  both  here  and  abroad,  where 
especially  the  waiting  and  soothing  treatment  has  been  pursued  in  these  circumstances, 
and  application  of  the  lithotrite  postponed,  in  obedience  to  the  powerful  traditions  of 
Civiale's  teaching. 

In  1878  an  important  change  was  proposed,  as  is  well  known,  by  Proressor 
Bigelow.  He  advised  that  the  stone,  however  large,  and  without  respect  to  the 
presence  of  cystitis  or  other  considerations,  should  be  invariably  removed  at  one 
sitting,  by  means  of  more  powerful  lithotrites,  larger  evacuating  catheters,  and  a 
stronger  india-rubber  bottle  than  had  before  been  used.  The  condition  necessary 
and  preliminary  to  this  proposal  had  been  the  adoption  of  a  doctrine  taught  by  Otis 
of  New  York,  that  the  ordinary  male  urethra  might  be  treated  as  capable  of  fairly 
admitting  instruments  of  16  or  18  gauge  English,  or  ISTos.  27,  30  French,  instead 
of  Nos.    12,   14  English,  22,  25   French,  which  had  been  generally  regarded  in  the 

two   countries    as    about 
Fig.  77.— The  ordinary  Position.  the    limits     of    safety    in 

dealing  with  an  ordinary 
healthy  urethra.  Once  sa- 
tisfied that  the  canal  would 
safely  admit  the  larger  in- 
struments under  the  in- 
fluence of  ether,  there  was 
no  longer  reason  why  a 
large  and  hard  stone  should 
not  be  removed,  so  far  as 
the  mechanical  procedure 
is  concerned,  at  one  opera- 
tion. Bigelow  believed 
that  it  would  be  safer  to 
empty  the  bladder,  even 
at  the  cost  of  manipula- 
tions much  more  prolonged 
and  severe  than  had  been 
deemed  practicable,  than  to 
operate  by  several  sittings 
with  fragments  left  in  the 
bladder  during  the  intervals  of  operating.  This  method  has  now  been  employed  by 
several  surgeons  both  here  and  elsewhere,  and  I. have  used  it  almost  solely  now  about 
three  years.  The  remarkable  success  which  it  has  achieved,  and  the  details  of  which 
will  be  given  in  their  place,  render  it  no  longer  a  question  for  discussion  whether  or  no 
the  old  practice  of  many  sittings  or  the  new  '  lithotrity  at  one  sitting  '  should  be  per- 
formed. The  advantages  are  so  clearly  in  favour  of  the  latter  operation,  that  it  only 
will  be  described  here.  At  the  same  time,  any  instructions  relating  to  the  new  pro- 
cedure must  of  necessity  embrace  all  manipulations  belonging  to  the  old;  so  that  all 
exceptional  instances  in  which  more  than  one  sitting  may  be  necessary — and  such  it 
is  admitted  may  present  themselves,  especially  to  operators  who  have  not  had  large 
experience — will  be  provided  for. 

The  position  in  which  a  patient  is  to  be  placed,  upon  whom  lithotrity  is  to  be 
performed,  is  a  matter  of  importance,  and  should  be  satisfactorily  arranged  before 
ether  is  administered.  He  should  lie  easily  on  his  back  in  bed  (or  on  a  couch  close 
by,  if  preferred)  ;  if  on  the  former,  upon  a  firm  mattress,  so  that  the  pelvis  does  not 
sink,  a  position  fatal  to  good  practice;  and  he  should  be  brought  with  his  right  side 
clo?e  to  the  edge  of  the  bed.  The  pelvis  is  to  be  raised  above  the  level  of  the 
shoulders,  which  must  remain  on  the  same  plane  as  the  rest  of  the  trunk,  the  head 
only  being  supported  by  a  pillow.     A  firm  cushion,  about  three  or  four  inches  thick, 
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should  be  placed  under  the  pelvis;  an  excellent  substitute,  to  be  found  in  any  bed- 
room, is  a  common  pillow  rolled  up  tightly  in  a  towel,  which  is  then  fastened  by  pins. 

The  thighs  are  to  be  separated  a  little,  so  that  there  is  an  interval  of  a  foot  or 
more  between  the  knees,  and  each  knee  may  be  supported  by  an  assistant  if  necessary, 
leaving  the  space  between  the  legs  clear  for  the  operator. 

The  condition  thus  described  constitutes  that  which  is  necessary  for  all  ordinary 
cases ;  and  when  the  patient  is  so  placed,  the  stone  generally  lies  a  little  behind  the 
neck  of  the  bladder,  and  may  be  easily  found  and  acted  on  by  the  lithotrite,  provided 
the  bladder  and  prostate  are  normal. 

In  a  few  exceptional  cases,  where  the  prostate  is  very  large,  it  is  sometimes 
advisable  to  raise  the  pelvis  another  inch  or  two  ;  but  this  is  not  often  necessary. 

In  any  case  in  which  it  is  decided  to  perform  lithotrity  for  a  child,  the  pelvis 
should  also  be  a  little  elevated. 

The  object  of  determining  the  position  in  lithotrity  is,  to  prevent  the  stone  from 
lying  close  to  the  neck  of  the  bladder,  which  it  almost  certainly  does  if  the  pelvis  sinks 
a  little  below  the  horizontal  line  of  the  body.  The  centre  of  the  cavity  and  space 
beneath  it  form  the  area  of  operation.  The  neck,  which  is  sensitive,  easily  injured, 
and  ready  to  take  on  inflammatory  action,  is  to  be  kept  free  from  all  unnecessary 
mechanical  irritation — an  important  principle,  not  to  be  lost  sight  of  in  the  conduct 
of  lithotrity.  The  elevated  position  of  the  pelvis  also  enables  the  operator  to  reverse 
the  lithotrite  with  facility ;  since,  in  order  to  do  so,  it  is  almost  always  necessary  to 
depress  the  handle. 

It  is  presumed  that,  in  view  of  the  operation,  an  olivary  bougie  has  been  passed 
in  order  to  ascertain  that  the  urethra  is  of  fair  size.  As  soon  as  ether  has  been 
administered,  the  operator  should  pass  a  conical  metal  sound — say  No.  15  or  16, 
English  scale — by  which  he  learns  whether  he  may  subsequently  use  an  evacuator 
of  the  same  or  of  larger  size  if  necessary.  Usually  one  of  these  passes  easily  enough, 
and  the  operation  proceeds  at  once.  The  question  of  preliminary  injection  first 
presents  itself.  Formerly  it  was  held  by  all  operators  that,  if  the  bladder  did  nob 
naturally  and  readily  hold  four  or  five  ounces  of  urine,  the  area  in  which  to  use  a 
lithotrite  would  be  dangerously  small.  Hence,  an  injection  was  made,  or  attempted 
to  be  made,  of  that  quantity  of  warm  water,  and  no  attempt  at  crushing  followed 
unless  this  often  difficult  preliminaiy  was  accomplished.  I  soon  found  that  the 
practice  was  not  only  useless  but  injurious,  disturbing  the  bladder,  occupying  time, 
increasing  manipulation ;  and  I  have  consequently  not  employed  a  preliminary  in- 
jection for  now  nearly  twenty  years.  Nor  should  the  patient  be  desired  to  retain  his 
urine  before  the  hour  fixed  for  operating,  for  the  very  attempt  to  do  so  often  defeats 
the  object ;  or  nervous  anxiety  compels  him  to  pass  water  immediately  before  or  at 
the  surgeon's  arrival. 

Perhaps  three  or  four  ounces  may  as  a  rule  be  always  present  with  advantage, 
especially  for  young  operators.  Nevertheless,  I  am  satisfied  that,  with  instruments 
constructed  on  the  principles  laid  down,  no  mischief  can  be  done  by  proper  manipu- 
lation in  the  bladder  which  is  empty  or  nearly  so  ;  and  I  as  frequently  operate  in 
that  condition  as  not.  On  the  other  hand,  a  large  quantity — say  any  above  eight 
ounces — makes  the  area  of  operation  too  large,  in  which  condition  a  small  stone  or  a 
fragment  may  elude  our  search. 

If  the  patient  cannot  retain  his  water  more  twenty  or  thirty  minutes,  he  may 
require  some  little  preparation  by  way  of  rest,  &c. — a  rare  necessity  ;  for  if  an  attempt 
is  made  to  compel  the  bladder  to  hold  more  than  it  tolerates  comfortably,  uncontroll- 
able contractions  are  produced,  pain  is  occasioned,  and  the  organ  is  in  an  un- 
favourable condition  for  lithotrity.  It  is  often  the  case  that  the  only  method  of 
subduing  irritation  is  to  crush  the  stone ;  but  experience  only  can  determine  the 
cases  in  which  we  should  '  prepare '  the  patient,  and  those  in  which  we  should 
operate  forthwith.  With  the  powerful  appliances  of  modern  lithotrity,  the  latter 
alternative  is,  I  believe,  far  more  commonly  presented  than  the  former. 

That  condition  of  the  bladder  most  favourable  to  lithotrity  is  one  of  healthy 
tonicity — a  condition  in  which  the  organ  contracts  upon  its  contents  sufficiently  to 
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form  a  reservoir  of  tolerably  regular  form.  An  abnormal  irritability,  or  disposition  to 
contract,  is  objectionable  on  the  one  hand  ;  a  flabby,  unexcitable  state  of  the  coats  is 
unfavourable,  although  in  a  less  degree,  on  the  other.  It  is  so,  because  the  stone  is 
apt  to  be  partially  enveloped,  it  may  be  hidden,  in  loose  folds  of  the  bladder ;  because 
the  viscus,  in  place  of  forming,  by  its  inherent  tonicity,  a  somewhat  ovoid  figure,  m 
influenced  rather  by  the  pressure  of  surrounding  viscera,  and  may  take  any  irregular 
form  which  they  determine.  Desirable  as  it  may  be  to  practise  to  some  limited 
extent  on  the  dead  subject,  it  shoidd  be  remembered  that  the  condition  of  the  dead 
bladder  is  very  different  from  that  which  exists  in  the  healthy  living  organ.  In  the 
dead  body  the  stone  does  not  lie  at  the  neck  of  the  bladder,  but  falls  anywhere  in  the 
flaccid  viscus,  which  position  and  the  pressure  of  adjacent  viscera  render  the  lowest. 
By  depressing  the  jaws  of  the  lithotrite,  the  stone  of  course  rolls  into  it.  But  this 
result  is  by  no  means  a  matter  of  course  in  the  living.  When  tonicity  is  active, 
there  is  often  a  constant  tendency  in  the  muscles  of  the  bladder  to  roll  a  large  stone 
towards  the  neck,  a  fact  of  importance ;  and  the  result  of  this  action,  though  much 
modified  by  the  position  of  the  body,  is  by  no  means  altogether  counteracted  by  it. 

The  next  step  is  to  pass  the  lithotrite.  The  mode  of  introducing  this  instrument 
differs  from  that  by  which  a  catheter  is  passed,  and  it  is  important  that  the  dif- 
ference should  be  explained  and  observed.  The  difficulty  frequently  encountered  in 
introducing  the  lithotrite  is  generally  due  to  ignorance  or  neglect  of  the  distinction 
existing  between  the  two  operations. 

In  catheterism,  a  smooth  continuous  curve  or  sweep  is  made  from  the  external 
meatus  into  the  bladder.  Throughout  the  entire  movement,  the  instrument  describes 
a  series  of  continuous  curves ;  the  shaft  of  a  silver  catheter,  at  first  horizontal  (sup- 
posing the  patient  to  be  recumbent),  is  gradually  moved  upwards  to  the  perpendicular 
and  downwards  to  the  horizontal  again,  in  a  direction  precisely  oppcsite  to  the  first 
position. 

In  passing  a  lithotrite,  the  continuous  sweep  is  not  the  best  way  of  carrying  it  into 
the  bladder :  the  terminal  angular  blades  are  thus  brought  into  contact  with  the 
upper  part  of  the  urethra  before  the  pubic  arch,  is-.passed.  On  the  contrary,  the  shaft 
of  the  lithotrite  must  be  maintained  in  one  position  for  a  considerable  part  of  its 
course,  as  will  appear  in  describing  the  movement  in  detail. 

The  operator  places  himself  on  the  right  side  of  the  patient,  and  stands  with  his 
back  turned  partly  towards  the  head  of  the  couch,  his  left  side  being  to  the  patient's 
right.  Having  well  oiled  the  lithotrite,  he  holds  it  lightly  with  his  right  hand,  in  a 
horizontal  position,  the  blades  pointing  downwards,  and  raises  the  penis  with  his  left ; 
and  as  he  introduces  the  blades  into  the  urethra,  the  left  draws  the  penis  gently  over 
the  angular  end  of  the  instrument,  which  descends  in  this  manner  down  to  the  bul- 
bous portion  of  the  urethra,  the  shaft  rising  gradually  towards  the  perpendicular. 
Having  arrived  there,  it  is  not  now  to  be  depressed  as  in  catheterism,  since  this 
movement  raises  the  point  of  the  blades  against  the  roof  of  the  urethra  in  front  of 
the  deep  fascia  above  the  narrow  orifice  of  the  membranous  portion,  while  the  large 
capacity  of  the  bulbous  urethra  favours  the  malposition  described,  and,  if  force  is 
used  to  overcome  the  difficulty,  laceration  will  probably  take  place.  This,  indeed,  is 
the  accident  which,  more  commonly  than  any  other,  happens  in  the  hands  of  be- 
ginners, or  with  those  who  are  not  aware  of  the  proper  course  to  be  pursued.  In 
order  to  pass  the  blades  easily  and  safely  through  the  narrow  membranous  portion, 
it  is  necessary  to  maintain  the  lithotrite  a  few  seconds  at  or  near  the  perpendicular, 
permitting  it  to  progress  slowly  in  that  position.  This  proceeding  is  accomplished  by 
permitting  a  part  of  the  weight  of  the  instrument  to  act  as  the  propelling  power, 
while  the  penis  is  drawn  upwards  a  little,  in  the  same,  that  is  the  vertical,  direction. 
In  this  position,  the  blades  slide  through  the  bulbous  portion,  enter  and  traverse  the 
membranous  portion,  and  arrive  at  the  prostate.  Then,  and  not  before,  the  operator 
gradually  depresses  the  instrument  towards  the  patient's  thighs ;  the  blades  rise  up 
through  the  prostatic  portion  into  the  bladder — a  movement  which  is  rendered  more 
easy  if  a  very  slight  lateral  rotary  motion  is  given  to  the  instrument  at  this  part  of  its 
progress.  In  ordinary,  that  is,  normal,  conditions  the  shaft  of  the  lithotrite  at  the  entry 
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into  the  bladder  forms  an  oblique  line  and  an  angle  of  about  twenty  to  thirty  degrees 

with  the  horizon  ;  and  this  it  continues,  as  it  slides  easily  and  freely  down  upon  the 

trigone  to  the  posterior  wall  of  the  viscus.  It  will  be  obvious  that  the  urethra  now 

entirely  loses  its  curve,  being  occupied  throughout  by  the  straight  shaft  of  the  lithotrite. 

The  jaws  being  now  closed  and  lying  at  the  bottom  of  the  cavity,  or  nearly  so,  the 

finding  and  seizing  of  the  stone  has  to  be  achieved — a  simple  matter,  provided  only 

that  certain  principles  are  followed.     A  few  preliminary  remarks  on  the  best  method 

of  holding  the  lithotrite  are  necessary,  for  the  surgeon  should  be  quite  familiar  with 

the  best  position  and  action  for  his  hands  upon  it,  before  he  operates  in  the  living 

bladder,  so  that  he  may  instinctively  hold  and  manage  the  instrument  according  to  the 

rules  laid  down,  and  has  not  to  recall  them  to  his  memory  at  that  moment.     Without 

doubt,  the  best  method  with  the  existing  lithotrites  has  been  ascertained  by  practice 

and  observation;    and    _,        „0      ,_  .        „  ■    .  _.,,       .  .,_     _.  ..    .  .    ■■, 

,.      riG.    78. — Mode    ot  employing   the   Lithotrite    with    Cylindrical 

! '  ■  •■  '  The  left  hand  holds  the  cylinder  lightly, 


Handle  in  searching. 

while  the  right  opens  and  closes. 


even  supposing 
were  not  the  case,  -it 
would  be  advantageous 
to  the  operator  to  prac- 
tise one  method  as  the 
rule,  and  so  acquire  a 
facility  in  the  use  of  the 
lithotrite,  which  prac- 
tice by  a  uniform 
method  alone  can  im- 
part. 

First,  when  the 
blades  have  arrived 
in  the  cavity  of  the 
bladder,  the  left  hand  being  above  the  instrument,  the  cylindrical  handle  is  at 
first  lightly  held  between  the  thumb  and  three  fingers,  the  little  finger  being  free, 
so  that  a  slight  rotary  movement  of  the  instrument  can  easily  be  marie  on  its 
axis,  when  necessary.  The  wheel-shaped  end  of  the  sliding  rod,  which  terminates 
in  the  male  blade,  is  then  held  between  the  thumb,  index,  and  second  fingers  of  the 
right  hand  (see  fig.  78),  so  that  it  can  be  drawn  out  and  pressed  in  at  plea- 
sure ;  corresponding  to  which  movements,  of  course,  the  blades  at  the  other  ex- 
tremity are  opened  and  closed. 

If  a  stone  or  a  fragment  be  seized,  the  fingers  are  to  remain  on  the  wheel  with 
slight  pressure  to  keep  the 
stone  between  the  blades,  and 
the  thumb  is  to  be  extended  to 
draw  up  wards  the  button,  which 
act  changes  the  sliding  into  the 
screwing  action.  If  the  stone 
or  fragment  is  small,  the  fingers 
of  the  left  hand  remain  in  their 
place ;  if  it  is  large,  the  cylin- 
drical handle  is  grasped  in  the 
palm  of  the  left  hand,  and  per- 
fect immobility  is  ensured  (see 
fig.  79).  A  turn  of  the  wheel 
now  screws  home  the  male  blade,  and  crushes  what  has  been  caught. 

In  order  to  reverse  the  blades  in  searching  for  fragments,  it  is  only  necessary  first 
to  depress  the  cylindrical  handle  and  then  to  rotate  it  between  the  thumb  and  fingers 
of  the  left  hand,  the  wheel  to  be  moved,  if  necessary,  by  the  right  hand.  Indeed, 
every  change  in  position  of  the  blades  is  attained  in  this  instrument  by  rotation  with 
the  left  hand,  while,  at  the  same  instant,  the  right  hand  is  opening  and  closing  the 
blades  in  search. 

Next,  the  lithotrite  being  in  position,  how  is  the  stone  to  be  sought  and  seized1? 


Fig.  79.- 
hand, 
home. 


-The  instrument  firmly  grasped  in  the  left 
while    the    right  crushes    by    screwing 
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First,  nothing  is  more  important  at  the  outset  to  remember  than  this  :  namely, 
that  quiet  and  slow  movements  of  the  jaws  of  the  lithotrite  in  searching  the  bladder 
are  desirable,  because  rapid  movements  produce  currents  in  the  urine  which  keep  the 
stone  more  or  less  in  motion;  so  that  it  is  less  easily  seized  than  when  the  surround- 
ing fluid  is  in  a  state  of  rest.  We  are  apt  to  overlook  the  fact  that  the  specific  gravity 
of  the  stone  is  much  less  considerable  when  placed  in  urine  than  in  air,  and  that 
slight  currents  in  the  denser  fluid  act  on  the  position  of  the  solid  body  with  consider- 
able energy. 

Let  it  be  understood  that  the  blades  of  the  lithotrite  have  entered  the  cavity  of 
the  bladder,  and  that  the  instrument  slides  easily  and  smoothly  down  the  trigone, 
which  in  the  living  and  healthy  organ  is  an  inclined  plane,  although  quite  otherwise 
in  the  atonied  and  in  the  dead  bladder.  In  many  cases  the  instrument  in  thus  passing 
graz3s  th3  stone,  and  the  slightest  lateral  movement  of  the  blades,  right  or  left,  will 
determine  on  which  side  it  lies.  Whether  the  stone  is  felt  or  not,  when  the  blades 
have  passed  gently  down  in  the  middle  line  until  a  very  slight  check  to  their  move- 
ment is  perceived,  the  lithotrite  should  rest  there  for  three  or  four  seconds,  and  then 
the  male  blade  should  be  slowly  withdrawn,  without  moving  any  other  part  of  the 
instrument,  towards  the  neck  of  the  bladder,  until  a  very  slight  check  is  perceived  in 
that  direction,  followed  by  another  three  or  four  seconds'  rest  for  currents  to  subside. 
Now  the  operator  should  quietly  press  back  the  male  blade,  without  changing  the 
position  of  the  lithotrite,  and  almost  certainly  the  stone  will  be  seized.  In  other 
words  :  open;  pause;  close — that  is  all.  It  is  necessary  always  to  remember,  when 
withdrawing  the  male  blade,  that  it  is  never  to  be  drawn  out  roughly,  since  in  this 
action  the  sensitive  neck  of  the  bladder  may  easily  be  irritated. 

But  if  no  stone  is  thus  found,  the  operator  again  withdraws  the  male  blade  as 
before,  but  inclining  to  the  right  side  about  45°,  and  closes  without  disturbing 
the  central  position  of  the  instrument ;  if  nothing  is  felt,  he  turns  to  the  left  in  like 
manner,  and  closes.  It  is  often  right  to  open  the  blades  before  turning,  for  this 
reason :  if  the  turn  is  first  made  and  the  blades  are  subsequently  opened,  the  male 
blade  as  it  is  withdrawn  will  often  move  the  stone  away ;  whereas,  if  the  blades  are 
inclined  while  open,  the  stone,  if  there,  is  almost  certainly  seized.  It  is  not  very 
common  for  the  stone  to  elude  the  search  thus  far;  but  if  it  does,  depress  the  handle 
of  the  lithotrite  an  inch  or  so,  an  act  which  raises  the  blades  slightly  from  the  floor 
of  the  bladder,  and  turn  them  another  45°  to  the  left,  bringing  in  fact  the  blades 
horizontal  to  the  left;  close;  if  unsuccessful,  turn  them  gently  to  horizontal  on  the 
right,  and  close.  In  all  these  movements,  if  properly  executed,  there  has  been  barely 
contact  of  the  lithotrite  with  the  vesical  walls,  at  all  events  no  pressure,  nothing  to 
occasion  injury  to  the  bladder.  But  if  there  is  an  enlarged  prostate,  causing  an 
eminence  at  the  neck  of  the  bladder,  or  the  stone  is  very  small,  or  we  are  exploring 
for  some  fragment  suspected  to  be  present,  the  blades  are  to  be  reversed  so  as  to  point 
downwards  to  the  floor,  and  the  object  sought  may  then  often  be  secured  with  ease. 
If  seeking  for  a  small  stone  or  for  fragments,  we  may  employ  a  lithotrite  with 
short  blades,  which  can  therefore  be  reversed  with  greater  ease  than  one  with  long  blades. 

In  order  to  do  this  properly,  the  handle  of  the  lithotrite  is  depressed  another  inch 
or  more  between  the  patient's  thighs,  so  that  the  shaft  of  the  instrument,  instead  of 
being  directed  a  little  upwards,  is  level  with,  or  points  below,  the  horizon  ;  the  blades, 
being  still  closed,  are  cautiously  brought  round  to  the  reversed  position,  and  the  floor 
first  lightly  swept,  in  the  manner  of  a  sound  in  searching  for  stone.  Then,  they 
may  be  carefully  opened  and  closed  two  or  three  times,  in  slightly  varied  directions, 
but  without  injuring  the  floor  of  the  bladder;  after  which  an  exhaustive  examination 
of  its  cavity  ought  to  have  been  accomplished  (fig.  80).  It  sometimes  happens,  when 
the  prostate  is  considerably  enlarged,  and  a  stone  or  fragments  have  to  be  sought 
behind  it,  that  the  lithotrite  can  be  reversed  without  depressing  the  handle. 

As  a  rule,  all  these  movements  are  to  be  executed  at  or  beyond  the  centre  of  the 
vesical  cavity,  the  proper  area  for  operating,  without  hurry,  rapid  movement,  or  any 
other  which  partakes  of  the  nature  of  a  jerk  or  concussion,  and,  if  in  a  fairly  healthy 
bladder,  without   causing  more  than  a  very  slight  degree  of  pain  to  the  patient. 
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Nevertheless',  there  are  many  cases  in  which  the  special  spot  for  searching  with 
reversed  blades  is  close  behind  the  neck  of  the  bladder,  and  with  the  cylindrical 
handle  such  exploration  is  easy  and  safe. 

A  rule  has  been  laid  down  with  reference  to  the  situation  of  a  calculus  in  the 
bladder.  It  is  said  that  the  larger  the  stone,  the  more  certain  is  it  to  be  found  lying 
near  to  the  neck  of  the  bladder  in  the  ordinary  recumbent  position,  while  a  small  one 
is  usually  detected  at  the  back  of  the  trigone.  Without  assenting  to  the  accuracy  of 
this  remark,  at  all  events  in  relation  to  the  small  stone,  which  is  often  close  to  the 
vesical  orifice,  it  may  be  said  here  that  the  act  of  seizing  a  large  stone  in  this  position 
requires  consideration.  For  if  the  operator  commences  by  withdrawing  the  male 
blade  according  to  the  ordinary  custom,  this  blade  is  apt  to  be  drawn  against  a  large 
stone,  which  it  therefore  fails  to  catch,  and  presses  it  back  against  the  neck  of  the 
bladder,  doing  mischief  and  not  succeeding.  As  a  general  rule,  it  may  be  said  that 
the  most  common  cause  of  failure  to  seiza  a  large  stone  arises  from  its  close  proximity 
to  the  neck  of  the  bladder  (whatever  position  is  given  to  the  patient),  and  from  the 
male  blade  being  drawn  up  against  it,  at  each  opening  of  the  lithotrite,  in  the  manner 
just  described.     In  these  ch-cumstances,  the  operator  feels  the  contact  of  the  stone 

Fig.  80. — Searching  for  Fragments  with  reversed  blades  in  healthy  bladder. 


without  suspecting  its  precise  locality,  each  time  he  withdraws  the  blade,  and  is  apt 
to  feel  embarrassed  on  failing  to  seize  it  when  he  closes  immediately  after.  In  these 
cases  it  is  essential  to  draw  the  male  blade  gently,  but  closely,  to  the  neck  of  the 
bladder,  and  to  slide  the  blade  between  the  neck  and  the  stone  which  lies  in  contact 
with  it. 

The  rules  already  laid  down  for  finding  and  seizing  apply  more  or  less  to 
lithotrites  of  moderate  size,  but  this  general  rule  may  be  borne  in  mind,  viz.  the 
more  powerful  the  lithotrite — that  is,  the  larger  and  longer  are  its  blades — the  less 
readily  are  we  to  adopt  the  reversed  positions  of  the  blades,  and  the  more  fluid  is  it 
desirable  to  have  in  the  bladder.  As  large  and  fenestrated  blades  are  used  chiefly  for 
the  initial  act  of  breaking  up  a  large  stone  into  fragments,  it  is  obvious  also  that 
there  is  less  occasion  for  the  horizontal  and  reversed  movements,  since  a  large  stone 
may  almost  certainly  be  seized  by  the  right  or  left  incline. 

Now,  supposing  that  a  hard  stone  of  an  inch  and  a  half  in  diameter  has  fallen 
into  the  grasp  of  a  powerful  lithotrite,  the  screw  is  to  be  gradually  turned  at  first,  to 
make  the  blades  bite,  since  a  sharp  turn  at  this  moment  may  drive  the  stone  out 
either  right  or  left.  As  the  power  is  increased,  the  resistance  is  felt  to  relax,  some- 
times by  degrees,  sometimes  suddenly  with  a  crack,  and  the  stone  is  broken  usually 
into  four  or  five  large  pieces,  besides  some  small  debris.      This  done,  the  male  blade 
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is  again  drawn  out,  taking  care  not  to  shift  the  situation,  or  alter  the  axis  of  the 
lithotrite,  and,  almost  certainly,  one  of  the  large  fragments  will  he  picked  up.  It  is 
then  only  necessary  to  screw  home,  release  the  screw,  and  open  as  before.  This 
process  may  be  repeated  several  times,  at  the  same  spot,  for  the  area  within  which 
the  larger  fragments  fall  is  very  limited,  and  is  unchanged  if  all  remains  quiet.  The 
large  and  heavy  pieces  fall  invariably  in  the  same  place,  and  may  be  picked  up  again 
and  again,  if  this  simple  rule  of  keeping  the  blades  in  one  place  is  adhered  to.  Having 
now  broken  up  the  stone,  and  crushed  well  the  largest  fragments,  and  thus  occupied 
perhaps  from  ten  to  fifteen  minutes,  it  should  be  time  to  employ  the  aspirator  and 
remove  a  good  quantity  of  debris. 

Accordingly,  the  screw  of  the  lithotrite  is  driven  well  home,  to  close  the  blades, 
between  which  some  calculous  matter  probably  is  engaged,  and  the  lithotrite  is  with- 
drawn. An  evacuating  catheter  of  the  size  known  to  be  necessary — No.  15  or  16 
amply  suffices  for  small  stones;  No.  17  or  18  may  be  employed  for  larger  ones,  if  the 
urethra  fairly  admits  them — is  then  introduced,  and  all  the  urine  withdrawn.  An 
aspirator  previously  filled  is  then  attached,  the  connection  tap  opened,  and  a  small 
portion  of  its  contents  pressed  by  the  right  hand  into  the  bladder,  the  left  hand 
supporting  and  directing  the  evacuating  catheter.  On  relaxing  the  pressure,-  an 
immediate  current  outward  follows,  carrying  with  it  very  probably  a  fair  quantity  of 
debris.  Wait  some  three  or  four  seconds  after  expansion  has  finished,  and  the  current 
apparently  ceased,  as  at  that  precise  time  it  is  quite  common  for  one  or  two  of  the 
larger  fragments  to  drop  into  the  receiver,  which  would  have  been  driven  back  perhaps 
by  too  rapidly  resuming  the  pressure.  This  process  is  repeated  several  times, 
according  to  the  amount  of  debris  observed  to  enter  the  trap. 

If  the  patient  is  breathing  heavily  under  the  influence  of  ether,  it  is  desirable  to 
inject  during  the  act  of  his  expiration,  and  let  the  fluid  flow  outwards  into  the 
aspirator  during  his  inspiration,  which  act  assists  the  evacuation  of  the  bladder. 

After  a  large  crushing,  the  end  of  the  evacuating  catheter  should  not  rest  on  the 
floor  of  the  bladder,  as  it  is  then  likely  to  be  choked  with  debris.  But  after  most  of 
the  fragments  have  been  removed,  it  is  advantageous  to  lower  the  end  of  the  catheter, 
in  order  to  catch  the  last  fragments. 

If  the  outflow  of  the  current  is  felt  to  be  suddenly  checked,  and  the  aspirator 
ceases  to  distend,  the  operator  may  be  almost  certain  that  a  fragment  of  a  rounded  or 
cubical  form,  or  a  small  calculus,  nearly  fitting  the  interior  of  the  catheter,  blocks  the 
passage  and  prevents  farther  egress.  The  piece  must  be  expelled  by  making  smart 
pressure  on  the  india-rubber  bottle,  after  which  the  action  of  the  aspirator  will  pro- 
bably be  resumed. 

If  after  crushing  all  the  stone,  so  far  as  the  operator  is  able  to  judge,  and 
removing  the  debris  largely,  nothing  is  heard  or  felt  in  contact  with  the  end  of  the 
evacuating  catheters,  notwithstanding  that  three  or  four  successive  pressures  have 
been  made,  there  is  ground  for  believing  that  all  the  fragments  may  now  have  been 
removed.  Perhaps  there  can  be  no  better  proof  that  the  bladder  has  been  emptied 
than  is  afforded  by  the  fact  that  a  succession  of  outward  and  inward  currents  through 
the  aspirator  shows  no  sign,  either  to  the  eye  or  to  the  ear,  of  the  presence  of  another 
fragment. 

It  may  be  added  here  that  evacuating  catheters  of  different  patterns  should  be 
within  reach.  The  curve,  the  situation  of  the  opening,  may  vary  advantageously  in 
different  cases ;  the  latter  may  be  either  terminal  or  lateral. 

If  all  has  not  been  removed,  the  sound  of  a  large  piece  perhaps  making  itself 
heard  and  felt  at  each  outward  current  against  the  end  of  the  catheter  indicates  that 
this  must  be  withdrawn,  and  a  lithotrite  introduced.  If  the  fragments  are  not  of 
considerable  size,  a  lighter  and  handier  lithotrite  may  succeed  with  advantage  to  the 
heavy  fenestrated  one  originally  used,  and  the  crushing  continued.  Of  course  if 
more  stone  remains,  the  process  is  repeated  once  or  more.  In  from  ten  to  forty  or 
fifty  minutes,  however,  a  uric- acid  calculus  of  very  considerable  size  may  be  thus 
broken  up  and  removed.  Longer  than  this  there  is  not  often  occasion  to  prolong  an 
operation. 
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In  concluding  the  practical  directions  for  the  use  of  the  lithotrite  and  of  the 
aspirator,  in  the  operation  of  lithotrity  at  a  single  sitting,  it  is  to  be  observed  that 
no  new  forms  of  instrument  are  required,  although  some  which  are  more  powerful 
and  of  larger  size  will  occasionally  be  necessary  for  calculi  of  those  dimensions 
which,  formerly  left  for  lithotomy,  may  now  be  crushed  in  practised  hands.  But  it 
is  never  to  be  forgotten  that,  in  order  to  achieve  success,  it  is  essential  invariably  to 
avoid,  whenever  it  is  possible  to  do  so,  the  use  of  instruments,  whether  for  crushing 
or  evacuating,  which  over-distend  and  irritate  the  urethra  and  neck  of  the  bladder. 
At  least,  the  rule  should  be  not  to  employ  larger  instruments  than  the  size  of  the 
stone  demands.  The  inexperienced  lithotrist  cannot  be  too  strongly  cautioned  against 
the  needless  risk  he  incurs  when,  when  in  presence  of  a  small  or  moderate-sized  stone 
(and  the  majority  met  with  belong  to  one  of  these  two  categories),  he  uses  the  heavy 
lithotrite  and  the  large  evacuating  tubes  which  have  of  late  been  introduced  into 
this  country.  In  order  to  remove  two  or  three  hundred  grains  of  calculous  matter 
from  the  bladder — and  many  calculi  weigh  less  than  a  hundred  grains,  while  all 
ought  to  be  found  before  they  attain  that  weight — it  is  wholly  unnecessary,  it  is 
even  unwarrantable,  to  introduce  lithotrites  and  evactiators  with  the  diameter  of 
No.  18  or  20  English  scale  into  the  bladder.  It  is  certain  that  the  splitting,  for  it 
is  not  dilatation,  of  the  urethra  and  neck  of  the  bladder  which  sometimes  follows 
the  introduction,  of  such  instruments,  has  sufficed  to  produce  symptoms  often 
distressingly  painful,  sometimes  obstinate  in  duration,  occasionally  fatal.  Surely  it 
is  more  prudent  to  bestow  two  or  three  minutes  more  on  the  work,  to  ensure  more 
complete  crushing,  so  that  the  debris  may  be  removed  by  a  tube  of  15  or  16 
English  diameter,  than  to  crush  coarsely  and  use  an  evacuator  which  infallibly 
inflicts  serious  mischief  in  a  certain  proportion  of  cases. 

After-treatment. — When  the  patient  has  fully  recovered  from  the  ether — if 
suffering  severely,  say  three  or  four  hours  after  the  operation,  a  condition  by  the1 
way  which  is  quite  uncommon — a  hot  hip-bath,  as  hot  as  he  can  bear  it  for  fifteen 
minutes,  gives  great  relief.  The  treatment  for  the  first  three  or  four  clays  in  cases 
of  large  calculus  is  that  of  a  mild  acute  cystitis :  recumbent  position,  external 
warmth,  frequent  hot  hip-baths,  and  small  but  frequent  doses  of  solution  of  potash, 
just  to  neutralise  the  acidity  of  the  urine.  If  the  urethra  is  overstretched  or  bruised, 
an  india-rubber  catheter  may  be  tied  in  for  twenty-four  hours  or  so,  but  this  is  not 
frequently  necessary  ;  while,  if  the  bladder  had  previously  lost  the  power  of  emptying 
itself,  such  an  inlying  catheter  for  a  day  or  two  is  mostly  better  than  frequent 
catheterism. 

As  a  general  rule,  we  find  during  the  three  or  four  days  immediately  following 
the  operation  that  the  relief  is  considerable,  that  the  urine  is  clear,  that  the  bladder 
tolerates  a  large  quantity,  and  the  aspect  of  the  case  is  one  of  rapid  and  unchecked 
convalescence.  But  on  the  fourth  or  fifth  day  a  little  excitement  is  not  unfrequently 
observed,  the  bladder  becomes  irritable,  the  urine  is  cloudy,  and  after  twenty-four 
hours  or  so  sub-acute  cystitis  is  established,  often  destined  to  be  troublesome  for  a 
week  or  two.  I  have  remarked  these  phenomena  so  frequently  that  it  is  impossible 
not  to  look  for  their  occurrence ;  and  I  am  satisfied  now  that  they  appear  in  spite 
of  precautions,  and  are  by  no  means  necessarily  the  result  of  an  imprudence  on  the 
part  of  the  patient.  The  liability  pointed  out,  however,  indicates  that  it  is  most 
desirable  to  enjoin  the  recumbent  position,  confinement  to  the  room,  a  warm 
temperature  (in  cold  weather),  and  care  in  every  particular  of  management  for  at 
least  some  days  after  crushing  a  calculus,  whatever  its  size- 
It  sometimes  happens  that  a  little  debris  is  left  behind,  especially  when  the  stone 
is  large.  This  may  come  away  by  itself,  and  generally  does  so.  There  is  now  far  less 
anxiety  than  formerly  about  remaining  fragments  giving  rise  to  prolonged  irritation. 
Since  the  aspirator  has  been  used  more  freely,  it  has  been  quite  clear  that  this 
instrument  rather  than  the  lithotrite  has  been  the  best  means,  not  only  of  giving 
evidence  of  the  presence  of  any  fragment  left  behind  after  operation,  but  also  of 
removing  it  from  the  bladder.  So  also  in  regard  of  impaction  of  fragments  in  the 
urethra,  which  only  occasionally  occurred,  even  when  the  results  of  crushing  issued, 
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chiefly  by  tlie  patient's  unaided  efforts,  through  the  urethra.  In  such  circumstances, 
and  also  when  a  small  calculus  uncrusbed  has  become  impacted  in  any  portion  of  the 
passage,  an  attempt  may  be  made  to  lemove  the  obstruction ;  and  with  a  well-made 
urethral  forceps  this  may  be  accomplished  almost  at  any  depth.  The  long  stems  of 
the  forceps  should  be  slightly  curved  so  as  to  cross  each  other  •  in  this  way  an 
instrument  may  be  constructed  seven  inches,  or  more,  in  length  (not  including  the 
rings),  the  blades  of  which  will  open  sufficiently  to  seize  a  fragment  two  or  three  eighths 
of  an  inch  in  diameter,  without  overstretching  the  meatus  externus  (see  fig.  81). 
They  are  eight  and  a  half  inches  long,  and  will  pass  to  the  neck  of  the  bladder  in 
most  individuals.  Furthermore,  the  ends  of  the  blades  should  not  be  pointed,  should 
not  meet  each  other,  and  should  be  slightly  scoop-shaped.  With  this  instrument  I 
have  extracted  large  fragments  with  great  ease.  All  that  is  necessary  for  this 
purpose  is  to  commence  with  a  fair  firm  hold  on  the  fragment,  and  then  to  give  jdenty 
of  time  to  the  withdrawal,  extracting  as  slowly  and  gently  as  possible.  In  this  way 
it  is  remarkable  how  large  and  sharp  a  fragment  may  be  safely  removed,  whereas  by 
force  the  urethra  is  lacerated,  and  the  extraction  is  rendered  much  more  difficult. 
Sometimes  it  is  necessary  to  return  to  the  bladder  a  fragment  situated  in  the  prostatic 

Fig.  81. — The  long  Urethral  Forceps,  drawn  of  exactly  half  the  length  of  the  original. 


or  membranous  portions ;  but  all  on  this  side  the  last-named  spot  should  certainly 
be  extracted.  To  effect  the  object,  a  large  gum-elastic  bougie  usually  suffices  :  if  not, 
a  large  silver  catheter,  the  end  of  which  is  cut  off,  and  the  opening  accurately  fitted 
with  an  olive-shaped  knob  attached  to  a  stylet,  is  passed  down  until  the  fragment  is 
reached ;  the  stylet  is  then  withdrawn,  the  rim  of  the  opening  at  the  end  of  the 
catheter  surrounds  the  fragment,  and  will  remove  it  safely  into  the  cavity  on  making 
pressure  :  sometimes  a  stream  of  water  forcibly  injected  will  displace  it  more  readily 
than  the  instrument.  Some  operators  prefer  a  small  urethral  lithotrite,  but  the 
simplest  and  most  efficient  instrument,  since  it  is  much  more  immediately  under 
the  guidance  of  the  hand  than  those  which  are  more  complicated,  is  the  forceps 
described  above.  A  long  cuvette,  well  constructed,  is  a  very  useful  aid ;  and  is  in 
some  circumstances  the  most  efficient  means  which  can  be  employed. 

It  is  said  to  be  occasionally  necessary  to  cut  down  upon  an  impacted  fragment, 
either  in  the  perinseum  or  near  to  the  meatus  externus.  If  it  remains  there,  obstruct- 
ing micturition,  or  if  it  is  lodged  in  the  soft  parts  surrounding  the  urethra,  which  is 
apt  to  happen  in  or  about  the  membranous  portion,  causing  much  disturbance,  or 
threatening  abscess,  it  might  be  removed  by  incision.  Up  to  the  present  time  I 
have  never  had  occasion  to  do  this ;  although  occasionally  I  have  had  to  divide  the 
inferior  angle  of  the  external  meatus  to  set  free  an  unusually  large  piece,  which  was 
arrested  there.  The  meatus  is  often  small,  and  requires  to  be  divided ;  if  so,  this 
.should  be  done  at  the  outset  of  the  case.  On  the  other  hand,  although  I  have 
thought  it  right  to  retain  these  practical  directions  in  relation  to  fragments,  it  will 
be  clear  to  the  reader  that  if  the  principle  of  clearing  out  the  bladder  at  a  single 
sitting  can  be  realised  in  practice,  there  can  be  no  trouble  in  relation  to  impacted 
fragments. 

Associated  with  the  operation  are  certain  morbid  phenomena  which  occasionally 
appear,  and  which  must,  therefore,  be  briefly  noticed.  The  most  common  is  an 
attack  of  rigors  or  evanescent  '  febrile '  attack ;  less  commonly,  acute  cystitis  or 
prostatitis ;  orchitis ;  haemorrhage,  very  rarely,  and  retention  of  urine,  more  or  less 
complete. 

Fever. — It  is  not  uncommon,  although  it  is  exceptional,  that  a  sitting  is  followed 
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by  a  vigor,  rapidly  succeeded  by  hot  and  dry  skin,  and  subsequently  by  sweating ;  at 
the  same  time  there  are  thirst,  an  accelerated  pulse,  and  augmented  temperature ; 
pains  in  the  head  or  back,  or  in  all  parts  of  the  body,  not  unfrequently  occur  also. 
This  group  of  symptoms  is  commonly  known  as  an  attack  of  fever,  or  of  '  urethral 
fever ; '  being  probably  often  associated  with  some  lesion,  however  slight,  of  the 
urethra.  The  attack  varies  greatly  in  intensity ;  it  may  commence  in  the  faintest 
chill,  or  in  a  rigor  of  great  severity,  the  subsequent  phenomena  generally  corresponding 
to  the  initial  one.  In  nine  cases  out  of  ten  it  is  not  of  serious  import,  and  is  treated 
by  keeping  the  patient  warm,  wrapping  him  up  well,  applying  hot  bottles,  and  giving 
some  warm  drink,  as  hot  tea,  or  a  little  wine-and-water,  if  preferred.  A  moderate 
dose  of  opium  is,  perhaps,  the  most  useful  prophylactic  ;  quinine  appears  to  have 
little  influence  in  preventing  the  attack.  A  drop  of  the  tincture  of  aconite  given  at 
the  time,  and  repeated  in  two  or  three  hours,  has  been  said  to  prevent  rigors;  but  I 
cannot  endorse  the  observation,  for  it  is  very  difficult  to  judge  of  the  effect  of  any 
single  agent  in  these  circumstances.  That  one  in  which  I  have  the  greatest  faith,  as 
a  preventive,  is  the  surgeon's  ability  to  operate  with  safety,  so  as  to  injure  the  urethra 
as  little  as  possible. 

Inflammation  of  the  bladder,  prostate,  or  testicle. — When  the  attack  is  very 
severe,  it  may  announce  the  onset  of  some  local  affection,  as  of  cystitis,  or  of  renal 
implication,  or  inflammation  of  the  testicle,  although  it  may  still  be  only  severe  con- 
stitutional disturbance  resulting  from  the  operation,  and  not  related  to  any  local 
inflammation  ;  in  this  case  the  fever  is  more  likely  to  continue  or  become  inter- 
mitting. If  pain  above  the  pubes,  or  at  the  neck  of  the  bladder,  and  frequent  desires 
to  make  water  are  experienced ;  or,  on  the  other  hand,  should  severe  pains  in  the 
loins  and  sickness  occur,  counter-irritation  to  the  supra-pubic  region,  or  to  the  loins, 
respectively,  is  of  service.  I  know  of  no  better  form  for  these  cases  than  the  repeated 
application  of  hot  linseed  poultices,  sprinkled  with  mustard.  Hot  hip-baths,  demul- 
cent drinks,  small  but  frequent  doses  of  liquor  potassse,  diaphoretic  regimen,  and 
mild  nutriment,  form  the  main  elements  of  treatment ;  opium,  if  necessary,  to  relieve 
pain.  When  the  cystitis  becomes  more  chronic,  and  much  pus  and  mucus  are  mixed 
with  the  urine,  the  bladder- may  sometimes  be  washed  out  daily  with  very  weak 
solutions  of  acetate  of  lead  or  of  nitrate  of  silver.  In  orchitis,  which  rarely  occurs, 
fomentation  and  rest  are  necessary,  and  the  use  of  a  lotion,  one  part  tincture  of 
opium,  three  parts  liquor  of  the  subacetate  of  lead,  and  four  parts  water.  I  know 
nothing  which  relieves  so  speedily  as  this  combination. 

Hemorrhage. — This  rarely  occurs ;  a  little  bleeding  sometimes  follows  the 
application  of  instruments,  and  may  even  continue  for  a  day  or  two,  but  this  is 
exceptional.  If  it  becomes  severe,  the  usual  treatment  of  vesical  haemorrhage  should 
be  adopted  in  these  cases,  consisting  in  rest,  elevation  of  the  pelvis,  cold,  with  or 
without  ice,  ice  in  small  pieces  in  the  rectum,  even  injections  of  ice-water,  or  iced 
solution  of  matico,  if  the  manipulation  does  not  excite  fresh  bleeding.  The  tying-in 
of  a  soft  vulcanised  catheter  may  or  may  not  be  advantageous,  which  experiment 
alone  can  determine.  As  a  rule,  all  mechanical  expedients  are  to  be  postponed  until 
absolute  quiet  and  cold  have  proved  inadequate  to  obtain  subsidence  of  the  haemor- 
rhage ;  since  it  is  so  much  more  easy  to  excite  fresh  bleeding  by  mechanical  means 
than  to  check  it. 

Chronic  retention  of  urine. — There  is  one  condition  which  must  always  be  closely 
looked  for  after  lithotrity,  especially  in  elderly  subjects.  It  is  the  occurrence  of 
retention  of  urine  after  a  sitting.  It  may  occur  very  insidiously,  occasioning  great 
discomfort  and  even  constitutional  symptoms,  before  either  the  patient  or  the  surgeon 
is  aware  of  the  cause.  The  bladder  appears  sometimes  to  be  temporarily  atonied  ;  it 
becomes  full  and  the  surplus  runs  over,  and  as  the  urine  appears  in  the  ordinary 
quantity  of  health,  the  distension  of  the  bladder  is  easily  overlooked.  It  is  apparently 
due  to  defective  power  in  the  organ,  resulting  from  the  operation;  or  to  swelling  of 
the  urethra,  or  of  the  prostate  beneath  it ;  mostly,  but  not  always,  the  natural  power 
is  speedily  regained,  but,  until  it  is  so,  the  catheter  must  be  introduced  tAvice  a  day, 
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or  more  frequently  if  necessary,  as  in  all  cases  where  this  condition  exists  from  other 
causes. 

Supposing,  however,  no  bad  symptoms  to  have  occurred  after  the  operation,  or  at 
most  perhaps  a  single  shiver  with  feverishness  for  a  day  or  two  has  occurred,  in  the 
course  of  a  week  at  any  rate  a  little  movement  is  permitted  to  the  patient  (often  at 
an  earlier  period)  by  way  of  observing  the  effect  of  exercise  on  the  bladder,  and  com- 
paring the  results  occasioned  with  the  symptoms  which  were  previously  induced  by 
movements  of  the  body.  If  walking  and  driving  are  borne  without  pain  or  frequent 
micturition  or  even  discomfort,  and  of  course  without  the  appearance  of  blood  in  the 
urine,  we  may  soon  conclude  that  the  whole  of  the  calculus  was  removed  ;  in  which 
case  a  very  few  days  will  probably  bring  about  a  complete  convalescence.  In  some 
cases  this  is  longer  in  appearing — a  condition  already  alluded  to — and  rest  and  ordinary 
treatment  will  generally  overcome  it.  In  a  few  exceptional  instances,  chronic  cystitis 
is  continuous  and  troublesome,  phosphatic  deposits  occur,  occasionally  bringing 
about  a  state  of  the  bladder  which  has  long  been  regarded  as  the  opprobrium  of  the 
crushing  operation.  No  doubt  it  has  in  a  few  cases  given  rise  to  a  condition  demand- 
ing much  patience  and  management  to  control,  and  which  sometimes  prove  almost 
fruitless  after  all.  The  old  operation  by  repeated  sittings,  necessarily  occupying  with  a 
large  stone  a  period  of  fourteen  to  twenty-one  days,  and  a  much  longer  term  in  some 
hands,  doubtless  contributed  to  produce  an  unhealthy  inflammation  in  some  bladders 
which  would  not  have  been  so  affected  had  the  stone  been  removed  by  lithotomy. 

And  it  cannot  be  said  that  lithotrity  at  a  single  sitting  has  banished  these  un- 
happy cases  from  practice.  One  or  two  of  the  worst,  and  most  persistent,  examples 
of  phosphatic  cystitis  I  have  seen  of  late  years  followed  an  operation  in  which  I 
removed  with  great  ease  a  small  uric -acid  calculus  (eighty-four  grains)  in  six  minutes. 
Gradual  improvement  took  place,  but  for  a  few  months  frequent  micturition,  much 
pain,  and  repeated  production  of  phosphatic  deposit  were  experienced.  A  similar 
case  occurred  about  the  same  time,  but  this  recovered  soundly  by  the  following  spring. 
In  several  other  cases  there  was  persisting  cystitis  for  three  or  four  months  after  the 
operation,  but  not  longer.  All  these  are  cases  in  which  the  calculus  was  uric  acid, 
and  cystitis  was  not  present  before  the  operation.  When  the  calculus  has  been 
phosphatic,  removed  from  a  bladder  habitually  emptied  by  the  catheter  on  account  of 
lar^e  hypertrophy  of  the  prostate,  and  cystitis  has  pre-existed,  it  is  almost  invariably 
much  lessened  by  the  operation ;  but  its  continued  existence  in  such  a  case  to  some 
extent  is  often  a  necessary  concomitant  of  organic  changes  in  the  organs,  and 
involves  no  discredit  to  the  surgical  procedure. 

But  I  think  we  may  be  justified  in  concluding  that  the  occurrence  of  the  mor- 
bid condition  of  the  bladder  following  lithotrity  for  uric-acid  and  oxalate-of-lime 
calculi  in  previously  healthy  organs,  occurs  less  frequently  now  than  heretofore. 

Mortality  after  lithotrity.-— 1  presented  to  the  Royal  Medical  and  Chirurgical 
Society  in  1877  '  a  careful  analysis  of  422  consecutive  operations  of  lithotrity,  per- 
formed by  myself  on  adult  male  patients.  Their  mean  age  was  rather  above  sixty-one 
years.  The  number  of  deaths,  including  all  possible  contingencies,  was  thirty-two  ; 
bein»  a  mortality  of  seven  and  a  half  per  cent.  The  causes  of  death  were  tabulated 
and  shown  to  be  as  follows  :  acute  nephritis,  pyelitis,  cystitis,  in  the  great  majority 
of  cases,  often  associated  with  pre-existing  chronic  disease.  After  these  came  next 
in  order  pyaemia,  fatal  in  five  cases ;  lastly,  exhaustion,  and  enfeebled  states  of  health 
in  which  the  operation  had  been  attempted  with  small  chance,  as  the  last  resource  in 
order  to  save  life. 

All  the  foregoing  cases  were  treated  by  lithotrity,  performed  on  the  old  plan  of 
one  or  more  .sittings,  according  to  the  size  of  the  stone.  A  considerable  number  were 
operated  upon  subsequently  by  the  same  system  followed  by  very  similar  results;  but 
during  the  last  three  years  my  lithotrity  operations  have  been  all  concluded  at  one 
sitting,  and  with  a  mortality  considerably  smaller  than  that  above  named.  Up  to 
the  present  time  I  have  operated  on  104  consecutive  cases  of  elderly  men — that  is  to 

1   Trans.  1878,  vol.  lxi. 
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say  on  101  separate  individuals'1 — no  one  individual  having  required  during  that 
period  to  be  operated  on  a  second  time.  I  have  included  no  case  of  mere  phosphatic 
concretions,  which  frequently  require  to  be  crushed  for  patients  who  pass  all  their 
urine  by  catheter,  urine  which  is  alkaline  and  liable  to  deposit  phosphates.  These 
are  not  cases  of  '  stone  in  the  bladder,'  and  have  no  right  to  be  so  regarded.  The 
mean  age  of  the  104  individuals  is  over  sixty-two  years  and  a  half.  The  number  of 
uric-acid  calculi  is  sixty-two,  of  oxalates  four,  of  mixed  calculi  nine,  and  of  phosphates 
twenty -nine.  The  number  of  deaths  is  three  only.  This  is  a  better  result  than  I  have 
ever  before  accomplished.  I  am  sanguine  enough,  therefore,  to  hope,  judging  from 
this  experience,  that  the  mortality  of  the  stone  operations  is  reducible  by  the  single- 
sitting  method  materially  below  that  of  any  previous  one.  Never,  I  believe,  has  it 
in  the  history  of  surgery  hitherto  fallen  to  the  lot  of  any  man  to  operate  for  the  stone 
on  104  elderly  male  patients  with  only  three  fatal  cases.  The  mortality  now  recorded 
is,  I  confess,  a  better  achievement  than  I  had  ever  ventured  to  hope  for. 

Lithotrity  in  cases  where  the  'presence  of  calculus  is  associated  with  other  diseases. — 
Does  the  operation  require  to  be  modified,  or  is  it  practicable  where  such  complica- 
tions as  the  following  coexist  1 — Organic  urethral  stricture  ;  atony  and  paralysis  of 
the  bladder ;  sacculation ;  tumours  of  the  bladder ;  organic  renal  disease.  These 
may  be  briefly  considered  in  the  foregoing  order. 

Stricture. — In  most  cases  lithotrity  may  be  employed ;  but  when  the  stone  is 
large  and  hard,  while  the  stricture  is  narrow,  tight,  and  of  old  standing,  lithotomy 
may  be  preferable. 

The  method  I  have  adopted  for  operating  in  presence  of  organic  but  fairly 
dilatable  stricture  is,  by  tying  in  a  gum-catheter  ('  continuous  dilatation  ')  for  a  few 
clays  before  crushing.  When  the  urethra  has  been  thus  dilated  up  to  No.  12  English 
scale,  ether  is  given,  the  catheter  removed,  and  as  much  calculus  removed  as  the  con- 
dition permits.  If  not  removed  at  one  sitting,  the  catheter  is  again  tied  in,  and  another 
sitting  may  follow  in  two  or  three  days.  The  debris  should  be  made  fine,  and  an 
evacuating  catheter  of  No.  12  in  size  employed  to  remove  it.  I  have  pursued  this 
plan  successfully  in  several  instances,  completing  the  operation  usually  in  three  or 
four  sittings,  with  two  or  three  days'  interval  between  each.  Of  course  it  is  necessary 
to  use  small  lithotrites,  and  to  crush  finer  than  usual  in  order  to  remove  the  debris  by 
a  smaller  evacuating  catheter. 

Hypertrophy  of  the  prostate. — The  coincidence  of  this  condition  with  calculus  is 
frequent  in  elderly  patients,  and  so  inconsiderable  in  its  bearing  on  the  operation 
that  it  is  not  worth  taking  into  consideration  in  relation  to  treatment.  But  when 
the  gland  is  very  large,  and  when  it  is  eccentric  in  form,  as  through  the  presence  of 
polypoid  outgrowths  or  of  rounded  masses  into  the  cavity  of  the  bladder,  a  serious 
complication  is  presented.  Even  then  less  difficulty  is  presented  than  might  be 
anticipated.  Careful  manipulation  to  avoid  bleeding  is  essential,  and  therefore  gentle 
and  restrained  movements  of  the  litho  trite  must  be  adopted.  Much  also  of  the  work 
must  be  done  with  blades  reversed,  deeply  behind  the  prostatic  growth ;  and  this  is 
not  very  difficult,  the  depression  there  admitting  access  of  the  instrument  as  readily 
as  in  the  healthy  bladder.  The  use  of  the  ordinary  catheter  is  often  necessary  for 
these  patients  as  a  habit;  but  occasionally,  during  an  attack  of  great  frequency  in 
micturition,  a  vulcanised  catheter  may  be  retained  for  a  few  days  with  singular 
advantage ;  or  the  ordinary  gum-catheter,  according  to  circumstances.  Sometimes, 
however,  it  cannot  be  borne. 

In  one  case  of  an  elderly  man  who  had  no  power  to  pass  any  tuine  by  his  oavu 
efforts ;  and  who  was  the  subject  of  a  large  phosphatic  calculus,  the  in-lying  catheter 
could  not  be  tolerated.  His  prostate  was  of  enormous  size,  and  for  some  years  he 
had  removed  all  his  urine  by  catheter.     This  he  was  compelled  to  do  every  hour  and 

1  Eighty-nine  of  these  cases  were  reported,  each  oue  with  the  weight  of  stone  and  name 
of  his  medical  attendant  with  whom  I  saw  the  case,  in  my  paper  on  the  subject  at  the  Inter- 
national Medical  Congress  in  August,  1881.  The  twelve  remaining  cases  have  heeu  operated 
on  since  ;  January,  1882. 
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a  half,  day  and  night,  owing  to  the  irritation  present.  In  this  condition  I  first 
crushed  and  removed  most  of  the  calculus  by  ordinary  lithobrity ;  I  then  at  once 
placed  him  in  the  position  for  lithotomy,  made  a  small  median  opening  into  the 
membranous  urethra,  dilating  it  with  my  finger,  and  by  means  of  small  lithotomy 
forceps  extracted  some  remaining  fragments,  so  as  to  empty  the  bladder  completely. 
After  this  I  introduced  a  short  but  large  gum-catheter  into  the  bladder  by  the  perineal 
wound,  and  fixed  it  there ;  this  gave  him  perfect  relief,  for  he  was  unable,  in  common 
with  most  patients  suffering  from  hypertrophied  and  inflamed  prostate,  to  tolerate  a 
catheter  tied  in  by  the  urethra ;  but  by  the  means  described  he  had  complete  repose, 
and  experienced  no  unfavourable  urinary  symptom  whatever.  My  friend  Mr.  J. 
Morgan  of  Chapel  Street,  London,  and  Mr.  Brewer  of  Huddersfield,  were  present 
and  assisted  me  at  the  operation.  I  have  no  hesitation  in  regarding  this  combination 
of  the  two  proceedings,  in  the  circumstances  described,  as  a  valuable  addition  to  our 
resources  in  some  cases,  not  very  uncommon,  where  the  prostate  is  large,  the  bladder 
contracted,  and  ability  to  pass  urine  by  the  natural  efforts  is  lost. 

Atony  and  paralysis  of  the  bladder. — With  either  of  these  two  different  conditions, 
it  is  by  no  means  uncommon  to  find  stone  in  the  bladder.  Patients  who  are  younger 
than  the  subjects  of  hypertrophied  prostate,  find  it  necessary,  from  the  causes  named, 
to  pass  their  urine  by  catheter  ;  and  when  they  form  stone,  it  is  mostly  phosphatic 
in  character.  Here  the  complication  can  scarcely  be  said  to  increase  the  risk.  The 
organs  are  habituated  to  the  contact  of  instruments  ;  no  deformity  exists  •  there  is 
only  a  flaccid  bladder  and  a  want  of  tone  in  its  coats.  All  that  is  necessary,  beyond 
the  crushing  of  the  stone,  is  its  removal  by  the  aspirator  in  the  ordinary  way. 

Sacculation  of  the  bladder. — This  is  one  of  the  most  serious  and  unpromising 
conditions  which  can  complicate  any  proceedings  to  remove  a  stone.  It  is  unfavour- 
able in  lithotomy,  and  in  lithotrity  is  the  source  of  failure  and  of  danger.  Unhappily, 
the  diagnosis  of  sacculation  is  not  always  possible.  I  have  diagnosed  a  sac  during 
life,  and  verified  the  statement  by  autopsy ;  but  in  the  majority  of  cases  in  which 
sacs  exist,  I  know  no  means  of  accurately  determining  the  fact  during  life. 

In  cases  of  death  in  aged  patients,  occurring  after  lithotomy  or  lithotrity,  especially 
when  it  occurs  in  subjects  of  long  neglected  chronic  retention  of  urine  from  enlarged 
prostate,  it  is  by  no  means  uncommon  to  find  sacs  in  the  bladder.  Often  they  are 
small  and  numerous,  less  frequently  they  are  large,  but  in  any  case  they  seem  to 
conduce  in  some  manner  to  the  unfavourable  issue.  They  become  the  depositories  of 
decomposed  urine,  which  rarely  altogether  issues  from  them  ;  thus  chronic  but 
dangerous  inflammation  is  set  up,  and  not  only  cystitis,  but  even  peritonitis,  may  be 
produced,  for  many  lie  in  close  contact  with  that  membrane.  As  a  result  of  per- 
forming lithotrity,  fragments  may  be  caught  in  these  recesses,  where  the  foreign 
matters  doubtless  increase  irritation,  while  their  removal  becomes  impossible. 
Should,  however,  the  diagnosis  be  clear  before  commencing  any  proceeding,  it  is 
possible,  other  conditions  being  equal,  that  lithotomy  might  be  somewhat  less 
hazardous  for  such  a  case  than  lithotrity. 

Tumours  of  the  bladder. — -These — simple  prostatic  growths  being  of  course  not 
included  in  this  category — are  so  rare,  that  the  question  of  applying  lithotrity  for  a 
patient  with  a  tumour  in  the  bladder  can  seldom  arise.  I  have  operated  in  three 
instances  only,  and  in  two  of  these  the  growth  was  cancerous.  The  only  indication 
presented  is  to  operate  with  extreme  gentleness  and  care,  so  as  to  avoid  haemorrhage. 
In  these  cases,  the  space  for  operating  was  limited ;  but  this,  if  the  stone  is  not  large, 
is  scarcely  a  serious  objection.  Each  cancerous  patient  lived  a  short  time  after  the 
removal  of  the  calculus,  and  his  sufferings  were  mitigated  in  consequence. 

Renal  disease. — I  have  had  to  perform  lithotrity  several  times  for  patients 
suffering  with  advanced  Blight's  disease.  Such  individuals  exhibit  tendency  to  con- 
stitutional disturbance,  such  as  fever,  irregularities  in  the  excretion  of  urine,  <fcc, 
more  readily  than  those  who  are  not  so  affected.  It  is  often  with  no  little  anxiety 
that  the  symptoms  must  be  watched  in  these  cases.  The  main  object  of  the  surgeon 
in  performing  the  necessary  manipulations  is  to  produce  as  little  irritation  as  possible. 
Probably  this  will  be  in   the  long  run  accomplished  as  well,  or  better,  by  a  single 
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complete  sitting  than  by  repeated  small  ones.  All  possible  care  should  be  taken  of 
the  patient's  external  conditions  :  he  should  be  confined  to  his  bed,  or  at  all  events 
to  his  room,  and  on  the  appearance  of  any  fever,  or  of  pain  in  his  loins,  hot  cata- 
plasms of  linseed,  sprinkled  with  mustard,  should  be  applied  to  the  back.  All 
rapid  changes  of  temperature  should  be  provided  against,  the  sufficient  action  of  the 
bowels  ensured,  and  the  powers  of  life  supported  by  unirritating  nutritious  diet. 

Recurrence  of  calculus.- — Among  500  cases  operated  on  by  myself,  and  analysed 
in  a  paper  presented  to  the  Royal  Medical  and  Chirurgical  Society,  before  referred 
to,  there  were  fifty-six  in  which  the  calculus  has  reappeared,  and  in  which  the  opera- 
tion had  been  again  performed.  Let  it  be  repeated  here,  that  the  mere  removal  of 
a  few  phosphatic  concretions,  subsequently  occurring,  has  not  been  reckoned  as  an 
operation,  but  only  the  re-formation  of  a  fresh  calculus  of  some  size  after  a  year  or 
more  of  interval  since  the  preceding  treatment. 

Now,  there  are  two  ways  by  which  calculous  matter  reappears  after  an  operation 
of  lithotrity.  First,  there  may  be  a  fresh  descent  from  the  kidney  into  the  bladder ; 
either  of  a  uric-acid  or  an  oxalate  of-lime  calculus,  and  but  very  rarely  of  a  phos- 
phatic formation  :  any  one  of  these  having  found  its  way  into  the  bladder,  if  not 
expelled  naturally,  or  removed  by  artificial  means,  will  form  in  time  a  larger  stone. 
This  occurrence  may  follow  equally  either  the  cutting  or  the  crushing  operation,  and 
does  take  place  in  a  certain  proportion  of  all  cases.  The  descent  of  a  freshly  formed 
uric-acid  calculus  was  noted  in  exactly  twenty  of  the  500  cases  ;  the  intervals  between 
the  first  and  second  stone  varying  from  one  year  to  eight. 

Secondly,  another  and  a  wholly  different  mode  of  calculous  formation  has  to  be 
described.  And  this  is  more  common  than  the  other.  To  a  certain  extent,  but 
not  altogether,  it  is  to  be  accepted  as  an  opprobrium  to  lithotrity.  Happily,  the 
frequency  of  its  recurrence  is  to  be  diminished  by  perfecting  the  crushing  operation 
in  all  its  details.  At  the  same  time,  it  is  by  no  means  unknown  after  lithotomy, 
although  it  is  rare  after  that  operation.  It  occurred  in  from  thirty  to  forty  cases 
of  the  500.  In  certain  conditions  of  the  bladder  which  are  wholly  unconnected 
with  the  presence  of  stone,  viz.  that  in  which  the  organ  is  not  emptied  by  the 
natural  efforts  so  common  among  elderly  men,  chronic  cystitis  may  arise  and  become 
the  point  of  departure  for  the  production  of  phosphatic  deposits.  If  prolonged 
chronic  inflammation  of  the  bladder  is  produced  or  perpetuated,  partly  by  the 
employment  of  instruments  and  partly  by  the  presence  of  fragments  produced  in 
the  operation,  a  large  quantity  of  triple  phosphate  is  often  rapidly  formed,  and 
becomes  a  more  or  less  persisting  deposit.  If  neglected,  fresh  calculus  is  very  likely 
to  result.  No  doubt  in  some  cases,  by  much  care,  by  emptying  the  bladder  daily, 
injecting  it,  &c,  this  reproduction  may  be  prevented.  In  some  constitutions,  the 
tendency  to  produce  phosphatic  deposit  thus  is  much  more  marked  than  in  others  : 
a  small  degree  will  give  rise  to  it  in  some  individuals  ;  a  very  large  degree  will  fail 
to  do  so  in  others.  It  is  unquestionably  a  sequence  of  lithotrity  which  is  diminish- 
ing, and  will  diminish,  in  the  same  ratio  that  the  operation  itself  becomes  more 
perfect. 

Lithotrity  in  children. — Lithotrity  can  be  applied  to  patients  of  any  age ;  but 
there  are  some  difficulties  in  its  employment  in  the  cases  of  children  which  those  of 
adults  do  not  generally  present. 

The  urethra  of  the  child,  say  from  three  to  seven,  or  eight,  years,  is  exceedingly 
small,  and  it  is  during  this  period  of  life  that  half  the  cases  below  puberty  occur. 
To  crush  a  stone  at  this  age  it  is,  therefore,  necessary  to  employ  a  very  small 
lithotrite.  Hence,  none  but  small  stones  are  amenable  to  its  action,  for  in  a  small 
lithotrite,  the  blades  must  be  short,  otherwise  they  are  liable  to  break;  and  short 
blades  are  incompetent  to  grasp  any  but  small  masses.  If  used  to  break  down 
piecemeal  a  stone  of  an  inch  diameter,  the  time  consumed  is  considerable.  Hence  in 
Paris,  where  only  lithotrity  was  some  years  ago  largely  employed  for  children,  ten, 
twelve,  or  more  sittings  were  common.  Moreover  the  structures  are  very  delicate, 
and  easily  injured  by  the  passing  of  many  instruments,  or  those  which  are  relatively 
large  to  the  passages  traversed. 
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Incontinence  of  urine  after  lithotrity  in  children  is  not  a  very  uncommon  result, 
although  it  generally  disappears  spontaneously  in  course  of  time. 

If  it  is  decided  to  operate  in  any  given  case,  the  urethra  should  bo  dilated  on 
three  or  four  occasions  previously,  the  pelvis  should  be  well  elevated ;  and  if  the 
stone,  when  caught,  proves  to  be  no  larger  than  a  large  pea,  it  should  be  efficiently 
crushed  and  evacuated  at  a  single  sitting,  care  being  taken  to  granulate  it  thoroughly. 
Providing  it  is  thus  small,  the  proceeding  is  generally  successful.  The  child  should 
be  confined  strictly  to  bed,  have  plenty  of  demulcent  drink,  an  opiate  if  much  strain- 
ing follows,  and  warm  baths.  In  cases  of  my  own,  in  which  the  stone  was  quite 
small,  I  have  crushed  it  at  a  single  sitting.  Huch  a  result  must  be  regarded  as  a 
simpler  and  safer  proceeding,  probably,  than  lithotomy.  But  certainly  where  more 
than  two  sittings  are  necessary,  the  advantage  of  lithotrity  appeals  to  be  very 
doubtful.  The  instrument  I  used,  in  that  and  in  other  cases,  is  one  without  a 
screw ;  the  crushing  power  being  obtained  by  simple  pressure  in  the  palm  of  the 
hand  ;  and  this  is  ample  for  the  small  concretions  to  which  it  is  applicable. 

Boys,  from  nine  to  thirteen,  are  somewhat  more  promising  subjects,  but  in  them 
the  same  sources  of  difficulty  exist,  though  in  a  less  marked  degree. 

At  the  conclusion  of  our  subject  we  have  only  to  consider  briefly  to  what 
cases  of  stone  in  the  bladder  is  lithotrity  applicable,  and  for  what  cases  is  it 
unfitted. 

For  all  cases  of  calculus  during  the  periods  of  infancy,  childhood,  and  boyhood, 
which  may  be  regarded  as  from  one  to  twelve  or  fourteen  years,  it  is  desirable  to 
practise  lateral  lithotomy  as  the  rule,  the  mortality  from  which  varies  during  this 
period  from  one  in  eleven  to  one  in  twenty-eight  cases ;  the  mean  of  the  whole  being 
about  one  in  fifteen  cases.  But  there  are  exceptional  cases  in  which  the  stone  is  only 
a  little  too  large  to  pass  by  the  urethra,  and  therefore  small.  For  these,  we  may 
perform  lithotrity. 

When  the  stone  is  so  small  as  to  be  easily  pulverised  at  a  single  sitting  by  a 
slender  lithotrite,  it  is  the  simplest  and  best  method  of  proceeding,  and  ought  to 
supersede  the  cutting  operation.  But  after  the  age  of  puberty  has  been  attained, 
and  throughout  the  entire  range  of  adult  life,  lithotrity  at  a  single  sitting  must  be 
accepted  as  the  one  'operation,  applicable  in  the  large  majority  of  cases,  with  only  a 
few  exceptions.  When  the  operation  by  multiple  sittings  was  universally  practised, 
several  considerations  presented  themselves,  which  rendered  not  infrequently  litho- 
tomy the  most  acceptable,  that  is,  the  most  judicious  proceeding,  in  the  interests  of 
the  patient.  But  after  the  experience  which  I  have  attained,  and  have  been  enabled 
to  exhibit,  there  is  for  myself  no  hesitation  in  advising,  that  for  all  stones,  both  great 
and  small,  hard  and  friable,  and  at  all  ages,  after  puberty  has  been  passed,  the  one 
sitting  operation,  with  instruments  always  conformable  to  the  requirements  of  the 
case,  and  in  fairly  practised  hands,  is  by  far  the  most  successful  procedure  which  has 
been  yet  employed  in  the  history  of  surgery. 

The  only  exceptions  are  those  which  consist  in  extreme  size,  with  hardness  of 
structure  in  the  calculus  itself,  and  confirmed  narrowness  or  other  obstruction  in 
the  urinary  passages,  rendering  the  employment  of  adequate  instruments  impossible. 
In  either  of  these  two  conditions,  lithotomy  in  some  form,  or  in  combination  with 
crushing,  would  be  necessary. 

It  is  difficult  to  say  what  size  with  hardness  would  be  insuperable  by  a  lithotrite. 
8ize  with  friability,  as  in  phosphatic  formations,  could  scarcely  be  regarded  as 
insuperable,  given  time  and  space  to  operate  in.  In  uric-acid  formations,  the  largest 
I  have  yet  attacked  was  one  which  I  removed  from  a  gentleman,  aged  69,  whom 
I  saw  throughout  with  Dr.  Travel's  of  Kensington  in  January  1882.  It  was  a  very 
hard  and  compact  formation  ;  the  debris  weighed  two  and  three-quarter  ounces,  and 
occupied  me  one  hour  and  ten  minutes.  Not  a  fragment  was  left  behind,  all  being 
removed  at  the  one  sitting.  He  had  no  fever  or  other  bad  symptom,  and  was  con- 
valescent in  a  fortnight,  and  quite  free  from  all  symptoms  of  stone. 

In  oxalate  of  lime,  the  largest  I  have  at  present  crushed,  also  a  most  successful 
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case,  brought  to  me  in  1880  by  Dr.  Harris  of  Brixton,  the  debris  weighed  one  ounce 
and  three  drachms.  The  patient  is  at  this  moment  enjoying  life  and  excellent  health 
for  a  septuagenarian,  and  without  any  return  of  symptoms. 

On  the  other  hand,  the  crushing  operation  at  one  sitting  should  be  employed  by 
beginners  only  for  calculi  of  moderate  size,  when  they  are  hard.  If  calculi  are  as 
large  as  the  foregoing,  a  young  surgeon  will  probably  proceed  more  safely  by  lithotomy. 
Lithotrity  at  a  single  sitting,  or  even  at  many  sittings,  for  a  hard  calculus  upwards 
of  an  ounce  in  weight,  and,  ck  fortiori,  when  double  that  weight,  certainly  demands 
an  experienced  operator. 

Regarding  those  very  rare  cases  of  calculus,  now  happily  growing  rarer  year  by 
year,  which  are  occasionally  met  with,  weighing  from  four  to  eight  ounces,  and  of 
dense  compact  stricture,  probably  lithotrity  may  at  present  be  scarcely  competent  to 
deal  with  them.  But  lithotomy  in  any  form  involves  a  risk  which  is  necessarily 
great. 

One  thing  still  is  certain,  and  never  to  be  lost  sight  of  by  the  surgeon,  viz.  that 
success  in  lithotrity  is  proportionate  to  the  small  size  of  the  stone  to  be  dealt  with. 
Hence  the  extreme  importance  of  discovering  its  presence  in  the  early  stage  of  the 
formation.  For  I  will  not  hesitate  to  affirm  that  lithotrity  for  a  moderately  small 
stone,  whether  friable  or  compact,  occurring  in  any  ordinarily  healthy  adult,  is,  if 
properly  performed,  an  operation  almost  absolutely  devoid  of  danger.  Such  a  state- 
ment cannot  be  made  of  any  other  mode  of  operating  for  stone.  In  proof  of  this  I 
am  in  a  position  to  assert  that,  having  now  performed  the  operation  some  hundreds 
of  times,  I  have  lost  but  one  patient  in  whom  the  calculus  was  no  larger  than  a  small 
nut,  and  he  was  the  subject  of  renal  disease. 

It  follows  then — since  every  calculus  is  during  a  portion  of  its  history  small, 
and  passes,  generally,  not  very  rapidly,  through  the  early  stages  of  formation  ;  that 
calculus  of  the  bladder  is  removable,  if  its  presence  be  diagnosed  at  an  early  period, 
in  almost  every  case,  with  little  or  no  danger. 

No  proposition  can  be  more  logically  incontrovertible  than  this  :  yet  the  practice 
of  the  past,  so  far  as  it  depends  on  progress  in  tbe  art  of  diagnosis,  though  steadily 
improving,  has  done  so  by  slow  degrees.  When,  however,  the  truth  it  contains 
is  generally  understood  and  exercises  a  wide  influence  on  practice,  an  important 
diminution  in  the  mortality  from  stone  operations  must  necessarily  follow.  In 
this  department,  as  in  every  other  of  the  wide  domains  of  medicine  and  surgery, 
diagnosis  is  the  one  thing  needful.  That  diagnosis  is  slowly  reducing  the  size  of  the 
stone  year  by  year,  and  has  been  doing  so  during  some  time  past,  is  demonstrable 
from  our  museums.  Lithotomy  for  the  adult  is  already  almost  a  thing  of  the  past ; 
it  ought  to  become  so  altogether  and  speedily.  The  '  Operation  for  the  Stone,' 
one  of  the  most  formidable  ordeals  which  a  patient  in  the  first  quarter  of  the  present 
century  could  be  called  on  to  encounter,  and  in  prospect  of  which  he  always  made  the 
last  prudential  arrangements  for  those  who  might  in  these  circumstances  so  soon 
succeed  him,  is  bereft  of  its  terrors,  and  ranks  with  the  most  certain  and  the  most 
perfectly  successful  triumphs  of  modern  surgery. 

Henry   Thompson. 
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CALCULUS    IN    THE    FEMALE. 

rpHIS  is  a  much  rarer  affection  than  calculus  in  the  male ;  and  more  so  in  children 
JL  than  in  adult  females.  To  a  great  extent,  but  by  no  means  entirely,  this  differ- 
ence is  due  to  the  short  urethra  of  the  female,  which  facilitates  the  natural  expulsion 
of  gravel  and  small  calculi.  Partly,  because  the  lives  and  habits  of  men  differ  greatly 
from  those  of  women,  the  latter  are  certainly  less  liable  to  form  uric-acid  and  oxalate- 
of-lime  calculi.  Added  to  this  is  their  exemption  from  chronic  retention  of  urine 
due  to  atony  and  prostatic  disease,  the  fruitful  occasion  of  phosphatic  formations 
among  elderly  men. 

The  symptoms  of  stone  are  the  same  in  both  sexes ;  the  female  complaining  also 
of  what  are  known  as  '  bearing-down  '  pains,  and  also  often  of  incontinence  of  urine. 
The  symptoms  sometimes  simulate  those  of  uterine  disease,  for  which  they  may  be 
mistaken ;  a  fact  not  to  be  overlooked  when  signs  of  disease  in  adjacent  organs  co-exist 
and  the  diagnosis  is  not  clear. 

Sounding  may  be  performed  with  the  same  sound  as  that  recommended  for  the 
other  sex ;  but  if  preferred  the  shaft  may  be  shortened  some  three  or  four  inches,  not 
without  advantage.  The  calculus  is  not  so  uniformly  met  with  near  the  neck  of  the 
bladder  in  the  female  as  in  the  male :  it  is  indeed  not  unusual  to  find  it  either  right 
or  left  of  the  middle  line,  in  either  lateral  division,  as  it  may  be  described,  of  the 
bladder,  and  to  be  able  to  touch  it  by  turning  the  beak  well  in  either  direction. 
Sometimes  the  introduction  of  the  finger  into  the  vagina  brings  a  stone  into  contact 
with  the  sound,  and  enables  the  surgeon  to  estimate  the  size,  &c. 

Calculi  may  be  removed  by  dilatation  of  the  urethra  and  extraction  by  lithotrity 
and  by  lithotomy. 

1.  Dilatation  of  the  urethra. — When  the  calculus  is  small,  there  is  no  objection 
to  making  a  moderate  dilatation  with  large  sounds,  the  finger,  and  with  a  Weiss's 
dilator,  the  blades  of  which  are  sheathed  in  an  india-rubber  tube ;  as  when  thus 
guarded  a  greater  degree  of  dilatation  may  be  accomplished  with  less  of  that  rupture 
which  always  follows  mechanical  dilatation  carried  beyond  a  certain  limited  extent. 
It  should  be  borne  in  mind  that  an  undue  amount  of  rupture  is  liable  to  produce 
incontinence  of  urine,  a  condition  from  which  some  patients  do  not  readily  recover  ; 
and  that  there  can  be  no  motive  now  for  employing  such  treatment,  as  lithotrity 
offers  an  easy  method  of  reducing  and  removing  the  stone  without  injury  to  the 
passages.  Hence  dilatation  should  never  be  employed  for  any  calculus  larger  than  a 
small  nut,  or  a  large  bean  in  an  adult,  which  limits  its  application  to  a  very  few  cases. 
If  in  any  circumstances  dilatation  is  to  be  employed  for  a  stone  of  medium  or  large 
size,  rapid  dilatation,  which  is  in  fact  rupture,  has  been  found  preferable  to  slow 
dilatation,  which  appears  to  inflict  more  lasting  injury  than  the  former  on  the  soft 
parts.     In  children  and  young  subjects  calculi  should  certainly  be  crushed. 

Lithotrity. — It  follows  then  that  with  the  present  mode  of  conducting  this  opera- 
tion, already  fully  described,  stone  in  the  female  may  be  crushed  or  removed  at  one 
sitting  at  least  as  readily,  if  not  more  so,  than  in  the  male  subject.  The  passing  of 
instruments  is  much  more  easily  managed  by  most  surgeons  :  the  only  difficulty,  if  it 
be  one,  consisting  in  the  speedy  spontaneous  evacuation  of  the  fluid  contents  of  the 
bladder  during  the  operation.  With  proper  lithotrites — that  is  to  say,  with  instru- 
ments constructed  so  as  not  to  injure  the  soft  parts — the  fact  mentioned  is  of  very  small 
importance.  No  special  instructions  are  requisite;  and  anyone  who  can  perform 
litnotrity  on  the  male  has  nothing  further  to  learn  in  relation  to  the  operation  on  the 
female.     A  well-conducted  etherisation,  the  usual  position  and  free  access  are  neces- 
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sary,  if  the  stone  is  rather  large.  All  debris  are  of  course  to  he  washed  out  at  once ; 
and  the  treatment  subsequently  follows  as  directed  for  the  other  sex.  The  convales- 
cence, however,  is  in  the  former  class  more  certain,  steady,  and  rapid,  as  a  rule,  than  in 
the  latter. 

Lithotomy. — As  this  operation  is  a  much  more  simple  and  easy  one  than  lithotomy 
in  the  male ;  and  as  it  is  far  less  dangerous  also,  there  is  no  reason  why  the  propriety 
of  performing  it  should  not  be  considered,  when  the  stone  is  rather  unusually  hard 
and  large.  While  in  the  male  adult,  the  cutting  operation  is  always  associated  more 
or  less  closely,  according  to  the  age  and  the  condition  of  the  subject,  with  the  question 
of  mortality,  this  aspect  hardly  presents  itself  in  the  cases  of  women.  In  these  the 
surgeon  chiefly  dreads,  after  removing  a  large  calculus  by  incision,  an  imperfectly 
healing  wound,  and  insuperable  incontinence  afterwards,  a  never-ceasing  occasion  of 
annoyance  or  even  of  grief  both  to  the  patient  and  to  himself.  It  is  this  unhappy 
condition  that  lithotrity  avoids,  and  a  preference  for  the  latter  procedure  is  natural 
and  just  for  all  cases  within  its  reach. 

Supposing,  however,  that  the  cutting  operation  must  be  accepted  for  a  calculus 
which  is  too  hard  and  large  to  be  crushed,  the  method  of  performing  lithotomy  in  the 
female  must  next  be  considered. 

The  bladder  may  be  opened  from  the  urethra  by  an  incision  directed  from  the 
canal  outwards,  horizontally  to  the  left,  or  obliquely  downwards,  as  in  the  lateral 
operation ;  or,  indeed,  in  any  direction  preferred.  Or  a  direct  opening  may  be  made 
into  the  bladder  from  the  vagina,  and  the  stone  removed  by  that  route,  without 
wounding  the  urethra  in  any  way. 

The  necessary  incisions  are  simple,  easy  to  make  in  either  case ;  but  the  treatment 
of  the  opening  is  the  most  important  part  of  the  operation.  On  the  first-named 
plan,  the  wound  should  be  carefully  united  throughout  its  course  by  sutures,  and  a 
soft  elastic  catheter  left  in  the  canal,  by  which  the  urine  should  flow  freely  and 
spontaneously  for  a  few  days,  being  carefully  watched  by  the  nurse  to  prevent  block- 
ing and  distension  of  the  bladder  with  urine.  The  bowels  should  remain  constipated 
for  a  week  or  thereabout.  On  the  second  plan,  the  wound  may  be  treated  at  once  as 
for  vesico- vaginal  fistula,  with  similar  precautions.  It  is  difficult  to  say  which  of 
the  two  methods  is  preferable  :  so  much  depends  on  the  management  and  after 
treatment  in  each  case,  in  order  to  ensure  sound  union,  or  nearly  so,  of  the  parts. 

The  preliminary  steps  of  the  operation  are,  the  ordinary  position  as  in  the 
male,  and  to  provide  a  short  grooved  staff,  scalpels,  gorget,  lithotomy  forceps,  wide 
spatulas  for  holding  aside  the  parts,  a  vaginal  speculum,  &c. 

I  have  myself  removed  several  calculi  by  the  lateral  oblique  section,  made  from 
the  urethra,  some  of  them  very  large ;  and  I  have  good  reason  to  be  satisfied  with 
the  results.     There  was  one  case  only  of  death,  the  cause  being  pyaemia. 

In  a  single  instance  I  performed  the  suprapubic  operation  for  a  young  woman, 
in  order  to  remove  a  large  hair-pin  which  had  for  some  time  been  firmly  fixed  across 
the  bladder,  and  which  I  failed  in  consequence  of  its  position  to  remove  by  the 
urethra. 

The  few  cases  of  lithotrity  which  I  have  performed  have  been  completely  success- 
ful, and  I  shall  adopt  this  operation  as  the  rule  in  future. 

Calculi  in  the  bladder,  obstructing  labour? — The  accoucheur  may  not  be  aware 
until  the  period  of  labour  of  the  presence  of  obstructing  calculus.  And  this  may  be 
found  either  before  the  presenting  portion  of  the  child  or  between  it  and  the  arch  of 
the  pubes,  forming  an  impediment  to  the  progress  of  the  foetus.  Should  the  calculus, 
during  descent  of  the  head,  remain  at  the  upper  part  of  the  vagina,  delivery  will  not 
be  impeded  ;  and  the  head,  as  it  passes  through  the  pelvis,  will  itself  prevent  any 
future  obstruction ;  but  if  the  calculus  fall  into  the  neck  of  the  bladder  and  be  placed 
below  the  head,  the  labour  will  be  rendered  difficult. 

In  the  '  Edinburgh  Medical  and  Surgical  Journal,'  vol.  xxxi.  1829,  there  is  a 
report  of  a  case  by  which  the  passage  of  the  foetus  was  obstructed  by  a  stone  in  the 

1  Lever,  Guy's  Hospital  Hejiorts,  2nd  series,  vol.  i.  p.  51. 
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bladder,  which  was  found  to  weigh  6  oz.  5  dr.  and  3  grs.,  its  measurement  being 
3 1  inches  long,  2|  broad,  and  2^  thick.  The  nature  of  the  case  was  not  properly 
understood,  no  catheter  was  passed  to  ascertain  the  state  of  the  bladder,  and  the 
child's  life  sacrificed  by  perforation. 

Yelpeau  ('  Art  des  Accouchemens,'  vol.  ii.  p.  208)  relates  a  case  in  which  a  calculus 
weighing  9|  oz.  was  removed  from  the  bladder  of  a  woman  four  months  advanced  in 
pregnancy,  who  was  afterwards  delivered  without  any  difficulty. 

Treatment  — If  the  calculus  be  discovered  during  pregnancy,  it  should  be  removed 
before  labour  commences ;  extraction  may  be  practised  with  safety  during  gestation. 
If  not  detected  until  the  patient  be  in  labour,  and  if  the  calculus  be  small  or  if  seated 
in  the  cavity  of  the  bladder  above  the  head  of  the  child,  the  case  may  be  left  to  the 
natural  efforts.  But  if  the  stone  bs  large,  or  if  it  be  placed  below  the  head  of  the 
child,  we  must  have  recourse  to  some  method  of  removal. 

(a)  In  some  cases  the  stone  may  be  replaced,  or  rather  may  be  pushed  back  into 
the  cavity  of  the  bladder  above  the  brim  of  the  pelvis.  This  reposition  is  recom- 
mended by  Smellie,  Denraan,  Baudelocque,  Dubois,  &c. 

(b)  When  the  calculus  is  fixed  and  does  not  admit  of  reposition,  it  must  be  ex- 
tracted in  one  of  three  ways  :  1st.  Dilatation  of  the  urethra.  2nd.  Lithotomy. 
3rd.   The  high  operation,  or  suprapubic  lithotomy. 

Henry   Thompson. 
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VENEREAL    DISEASE.' 

'  La  syphilis  devrait  servir  de  clef  a,  toute  la  pathologie.' — Andkal. 


CHAPTER   I. 

INTRODUCTION. 

WHEN  venereal  matter  is  applied  to  the  surface  of  the  human  body,  no  appreciable 
effect  in  general  results ;  but  when  the  poison  comes  in  contact  with  the 
thin  skin  in  those  situations  where  it  joins  the  mucous  membrane,  or  when  applied 
to  the  mucous  membrane  itself,  or  to  the  skin  in  places  where  the  epithelium  has 
been  removed,  then  inoculation  may  take  place.  As  observed  in  practice,  the 
results  of  inoculation  afford  considerable  variety ;  when  artificially  performed,  they 
are  much  more  uniform. 

Four  distinct  and  well-marked  morbid  processes  may  follow  syphilitic  inocu- 
lation : — 

1.  The  inoculated  part  may  become  affected  with  the  'adhesive  form  of  inflamma- 
tion,' in  which  lymph  is  poured  out  either  in  the  substance  or  on  the  surface  of  the 
part. 

2.  The  absorbents  may  assume  an  active  share  in  the  morbid  process,  taking  up 
some  of  the  infected  parts,  and  with  them  portions  of  the  venereal  poison.  This 
process  will,  in  the  following  pages,  be  called  '  lymphatic  absorption.' 

3.  The  inoculated  part  may,  within  a  few  clays  of  the  application  of  the  poison, 
be  affected  with  suppurative  inflammation  ;  and 

4.  The  morbid  action  may  terminate  in  mortification.  Of  this  there  are  two 
practical  subdivisions  : — 

(a)  Death  of  the  whole  infected  part,  which  is  then  thrown  off  as  a  slough ;  and 

(b)  Dissolution  and  death  of  a  part  only  of  the  contaminated  structure,  leaving  a 
part  still  infected. 

These  four  kinds  of  morbid  processes,  essentially  distinct  when  once  developed, 
usually  maintain  their  original  character  until  the  terminalion  of  the  disease.  Thus 
the  specific  adhesive  inflammation  may  be  recognised  by  its  characteristic  induration 
often  long  after  the  sore  (which  usually  accompanies  it)  has  permanently  healed. 
But  it  will,  nevertheless,  occasionally  happen  that  the  action  will  become  changed, 
and  this  altered  condition  (if  careful  attention  be  not  paid  to  it)  will  lead  to  an  error 
in  the  diagnosis.  A  sore  affected  with  adhesive  inflammation,  upon  the  application 
of  some  fresh  irritant  may  become  a  suppurating  sore.  The  superinduced  action 
may  perhaps  modify,  but  will  not  prevent,  the  specific  results  of  the  original  disease; 
or  again,  a  sore  that  has  presented  for  a  time  the  characters  of  the  suppurative 
inflammation  may  alter  its  appearance  and  assume  those  of  the  adhesive  form.  In 
such  a  case,  the  first  disease  will  not  prevent  the  constitutional  effects  of  the  second. 

Both  these  forms  of  action  will  constantly  be  accompanied  by  '  lymphatic  absorp- 
tion ; '  and  the  disease  in  the  lymphatic  glands  will  be  of  the  same  nature  as  that 
from  whence  the  absorbed  product  was  derived.     It  will  also  sometimes  happen  that 

1  In  the  following  essay  the  term  '  syphilis '  will  be  used  to  denote  a  disease  which 
•affects  a  patient's  constitution  ;  '  venereal  disease  '  will  be  used  in  a  more  general  sense. 
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the  specific  adhesive  inflammation  may  terminate  in  mortification,  or  that  a  part 
superficially  mortified  may  become  affected  with  specific  adhesive  inflammation.  In 
either  case,  the  mortification  may  be  superficial  or  extend  to  the  whole  of  the  infected 
tissues ;  but  if  the  specific  adhesive  inflammation  has  once  taken  place,  its  effects 
upon  the  constitution  will  subsequently  appear. 

The  above  four  kinds  of  diseased  action,  resulting  directly  from  the  application  of 
the  venereal  poison  to  the  surface  of  the  body,  may  be  clearly  traced  both  after 
artificial  inoculation  and  by  attentively  observing  the  natural  course  of  the  disease  in 
different  instances.  It  must  always  be  borne  in  mind  that  the  character  of  a  sore  at 
one  time  is  no  certain  indication  of  what  it  may  previously  have  been,  or  of  what  it 
may  ultimately  become.  In  the  mode  in  which  the  disease  is  usually  communicated, 
a  part  may  be  subjected  to  influences  which  would  have  a  tendency  to  produce  more 
than  one  morbid  action.  Such  influences  may  be  applied  either  at  the  same  or  at 
different  times.  When  applied  at  the  same  time,  a  twofold  inoculation  may  occur  on 
the  same  spot ;  and  if  the  consequent  respective  actions  require  different  times  for 
their  development,  one  disease  may  first  run  its  course,  and  be  subsequently  followed 
by  the  other,  which  will  then  go  through  its  different  stages,  modified  perhaps,  but 
not  altered,  in  its  essential  characters,  by  the  first. 

The  number  of  poisons  which  may  produce  morbid  actions  in  a  part  scarcely 
admits  of  demonstration.  Two  different  poisons  may  sometimes  produce  the  same 
action.  Thus,  the  secretion  produced  by  the  puncture  of  a  foul  lancet,  and  that 
arising  from  an  injury  to  a  portion  of  cancellous  structure  of  bone,  may  both  give 
rise  to  erysipelas  ;  or,  on  the  other  hand,  the  same  poison  may,  under  different  cir- 
cumstances, give  rise  to  more  than  one  kind  of  morbid  action. 

It  does  not,  then,  follow  that  because  we  can  distinctly  trace  so  many  morbid 
processes,  that  there  are  the  like  number  of  morbid  poisons.  The  diseased  actions 
we  can  trace  with  great  precision,  and  can  predict  the  circumstances  under  which 
they  will  occur,  and  define  distinctly  the  laws  by  which  they  are  regulated  and  con- 
trolled. It  is,  therefore,  more  in  accordance  with  strict  inductive  science,  simply  to 
describe  the  different  modes  of  action  which  occur  after  impure  contact,  than  to 
ascribe  each  different  action  to  a  different  poison. 

Hunter  believed  that  gonorrhoea  was  always  produced  from  the  same  virus  as 
syphilis,  and  nearly  all  the  practitioners  who  followed  him  were  of  the  same  opinion. 
Swediaur,  however,  remarks  that  the  happiness  and  tranquillity  of  many  families, 
not  less  than  the  fatal  effects  arising  from  the  improper  treatment  of  this  disease, 
seem  to  demand  the  most  careful  researches  upon  the  subject.  He  had  convinced 
himself,  from  well-authenticated  experiments,  and  numerous  cases  attended  with  the 
greatest  care,  that  those  who  maintained  that  gonorrhoea  and  syphilis  were  always 
the  effect  of  the  same  poison,  and  those  who  held  an  opposite  opinion,  were  both 
wrong  in  generalising  too  much,  and  in  speaking  so  positively  and  so  lightly  on  a 
point  of  so  much  importance  to  the  physician  and  the  patient.  He  had,  as  he 
believed,  proved  to  demonstration  that  Menorrhagia  of  the  genitals  of  the  two  sexes 
owed  its  origin  sometimes  to  the  venereal  or  syphilitic  virus  properly  so  called,  and 
sometimes  to  some  other  acrimony  applied  to  the  urethra  or  the  vagina.  Several 
cases  are  related  which  go  to  prove  that  a  discharge  may  be  syphilitic  or  produced 
by  the  syphilitic  virus ;  and,  on  the  other  hand,  cases  are  given  to  show  that  Menor- 
rhagia is  generally  very  different  in  its  origin  and  nature  from  the  disease  produced 
by  the  syphilitic  poison.  It  will  easily  be  conceived,  he  remarks,  of  what  importance 
this  distinction  is  in  practice,  when,  on  the  one  hand,  we  see  practitioners  treating 
all  gonorrhoeas  as  venereal  (syphilitic)  with  mercurials;  and,  on  the  other,  by  an  ill- 
founded  theory  suffering  the  syphilitic  virus  to  be  communicated,  and  the  disorder 
propagated  through  whole  families,  without  giving  themselves  any  trouble  as  to  the 
unfortunate  results.  This,  in  a  few  words,  gives  perhaps  the  best  account  of  the 
theories  of  the  nature  and  treatment  of  syphilis  extant  in  1821. 

In  1838,  Ricord's  '  Traite  pratique  sur  les  Maladies  veneriennes'  appeared,  and 
this  must  always  remain  a  most  important  epoch  in  the  history  of  syphilis.  Ricord 
professed  to  demonstrate  the  truth  of  his  views  by  experiment,  and  offered  his  experi- 
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mental  illustrations  to  all  who  might  wish  to  witness  them.  With  triumphant 
success,  and  to  the  satisfaction  of  his  admiring  pupils,  Ricord  demonstrated  daily 
the  great  fact,  that  when  pus  was  taken  from  the  urethra  in  a  case  of  gonorrhoea, 
and  inoculated  upon  the  patient,  no  result  followed ;  whereas  when  pus  was  taken 
from  a  suppurating  sore,  and  inoculated  with  the  point  of  the  lancet,  a  suppurating 
chancre  was  always  produced.  A  great  triumph  had  here  been  achieved.  Science 
had  vindicated  her  right  not  only  to  distinguish  between  different  morbid  processes, 
originating  apparently  in  the  same  way,  but  also  to  reproduce  some  of  these  actions, 
and  experimentally  to  trace  them  through  their  various  stages.  With  the  light  thus 
derived  from  experiment,  the  following  conclusions  were  arrived  at  by  M.  Ricord  : — 

1.  A  chancre  is  known  for  certain,  neither  because  it  has  appeared  after  a 
suspicious  contact,  nor  on  account  of  its  situation,  nor  because  it  has  an  indurated 
base,  nor  on  account  of  its  colour,  its  shape,  the  character  of  its  edges,  nor  by  the  red 
areola  by  which  it  is  surrounded,  but  by  its  being  inoculable  so  as  to  reproduce 
exactly  the  same  disease  again  upon  the  same  patient  an  indefinite  number  of  times. 
All  the  other  conditions  may  vary ;  this  alone  always  remains  the  same,  and  affords 
the  same  experimental  results. 

2.  The  pus  of  a  chancre  can  alone  produce  a  chancre. 

3.  The  best  way  to  produce  a  chancre  is  to  inoculate  some  of  the  secretion  from 
its  surface  upon  another  part  of  the  same  patient's  body. 

4.  Beyond  the  contact  of  the  pus  introduced  beneath  the  cuticle,  no  other  action 
is  necessary  to  produce  a  well-developed  chancre. 

5.  The  inoculation  never  fails  when  the  pus  is  taken  under  the  necessary  circum- 
stances, and  is  properly  applied. 

6.  The  pus  taken  from  an  inoculated  pustule  will  reproduce  a  chancre  of  the 
same  kind,  originating  in  the  same  way,  and  thus  the  propagation  may  extend  from 
pustule  to  pustule. 

7.  When  several  inoculations  are  made  from  the  same  suppurating  chancre,  each 
one  gives  rise  to  a  separate  pustule,  which  subsequently  becomes  a  chancre.  If  three 
punctures  are  made,  we  do  not  see  one  succeed  and  another  fail.  The  number 
accurately  corresponds  with,  and  is  never  more  nor  less  than,  the  number  of  the 
inoculations  properly  made. 

8.  The  pustule,  and  the  chancre  which  succeeds  it,  are  always  developed  upon  the 
precise  spot  where  the  inoculation  is  made,  and  never  upon  any  other  part. 

9.  Whatever  different  forms  the  suppurating  chancre  may  ultimately  assume,  its 
course,  in  its  origin,  is  always  the  same.  The  appearance  of  the  pustule  is  absent 
only  when  the  part  has  been  excoriated ;  and  it  is  preceded  by  phlegmonous 
inflammation  only  when  the  poisonous  matter  has  been  introduced  into  the  sub- 
cutaneous areolar  tissue,  or  has  found  its  way  into  the  lymphatic  vessels. 

10.  There  is  no  period  of  '  incubation,'  in  the  sense  in  which  this  word  is 
generally  understood.  There  is  for  the  suppurating  sore  but  one  process  of  develop- 
ment, from  the  contact  of  the  contagious  pus  to  the  formation  of  an  ulcera- 
tion. 

11.  The  chancre  is  in  its  origin  a  local  disease. 

12.  The  origin  of  the  affection  must  date  from  the  period  of  contact,  and  not 
from  the  time  that  the  patient  perceived  the  disease. 

Such  are  the  results  of  M.  Ricord's  investigations  published  in  1838,  and  they 
furnish  a  very  faithful  abstract  of  the  evidence  which  he  had  obtained  by  his 
experimental  mode  of  investigation.  Every  conclusion  is  based  upon  direct  observa- 
tion ;  and  if  there  had  been  one  form  of  venereal  disease,  and  one  only,  M.  Ricord's 
conclusions  must  have  stood  the  test  of  subsequent  experience.  But  it  has  now  been 
proved  by  numberless  observations,  and  by  more  direct  expeiiments  than  may, 
perhaps,  be  justified,  that  the  venereal  action  which  arises  after  contagion  is  not 
always  the  same.  The  specific  pustule,  it  is  true,  when  inoculated,  will  as  a  rule 
produce  the  specific  pustule;  but  there  is  another  form  of  disease,  of  far  more 
importance  to  the  patient,  which  does  not  begin  with  a  pustule  at  all ;  which  cannot 
be  re-inoculated  as  a  rule  upon  the  patient  who  has  it ;  which  often  has  a  prolonged 
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period  of  incubation ;  which  cannot  be  destroyed  by  caustic,  and  which  is  followed 
very  certainly  by  secondary  symptoms. 

The  two  actions  now  mentioned  have  unfortunately,  up  to  a  recent  period,  been 
confounded  together.  It  will  now  be  my  endeavour  to  distinguish  accurately  the 
symptoms  which  belong  to  these  two  essentially  different  morbid  processes,  and  to 
describe  each  as  a  separate  affection. 

M.  Ricord's  description,  then,  applies  in  general  very  accurately  to  the  local 
venereal  sore ;  but  it  does  not  apply  to  that  which,  in  its  origin,  does  not  begin  with 
a  pustule,  but  which  begins  with  some  adhesive  form  of  inflammation — such  as  a 
papule,  a  tubercle,  or  an  abrasion  with  a  thickened  base. 

In  the  next  chapter  the  suppurating  venereal  sore,  and  in  the  chapters  following 
the  disease  which  gives  rise  to  the  hard  chancre,  and  its  consequent  constitutional  or 
secondary  symptoms,  will  be  considered.  The  results  of  twofold  inoculation  as  they 
present  themselves  in  nature,  under  different  forms,  will  subsequently  be  described, 
together  with  the  various  complications  which  may  thence  arise. 


CHAPTER   II. 

SUPPURATING    VENEREAL    SORE. 


The  venereal  suppurating  sore  is  a  local  disease,  and  is  not  liable,  when  uncom- 
plicated, to  infect  a  patient's  constitution  so  as  to  produce  secondary  symptoms.  It 
commences,  when  artificially  inoculated,  as  a  pustule,  and  runs  a  definite  course. 
The  inoculated  point  becomes  red  within  the  first  twenty-four  hours.  From  the 
second  to  the  third  day  it  becomes  slightly  raised,  and  is  surrounded  by  a  red 
areola.  Between  the  third  and  the  fourth  day  it  contains  a  fluid  more  or  less  turbid. 
From  the  fourth  to  the  fifth  day  the  pustule  becomes  fully  formed,  and  from  this 
time  to  the  termination  of  the  disease,  in  its  active  state,  the  secretion  consists  of 
well-formed  pus.  Sooner  or  later,  the  cuticle  covering  the  pustule  is  detached,  and 
in  some  instances  it  may  be  removed  at  the  time  of  the  inoculation,  whether  artificial 
or  natural.  This  alters  the  appearance  of  the  affection,  but  in  nowise  interferes  with 
its  essential  characters.  As  soon  as  suppuration  commences,  there  is  a  loss  of 
substance  in  the  part,  and  an  ulcer  forms,  which  has  peculiar  characters.  When 
not  interfered  with  by  any  accidental  causes,  it  increases  equally  in  every  direction, 
so  as  to  form  a  more  or  less  perfect  circle.  The  edges  of  the  ulcer  are  cleanly  cut, 
and  present  a  sharp  outline  (fig.  I.)  The  appearance  presented  is  often  that  of  a 
piece  of  skin  having  been  removed  by  a  punch.  The  edges  of  the  ulcer  are 
frequently  slightly  undermined  and  everted.  The  surface  of  the  ulcer  is  irregular, 
sometimes  presenting  granulations,  at  other  times  the  appearance  of  having  been 
worm-eaten.  Often  the  bottom  of  the  ulcer  is  covered  by  an  adherent,  greyish,  tough 
matter,  which  probably  is  a  part  of  the  natural  texture  which  has  undergone  a 
kind  of  molecular  necrosis,  and  is  in  process  of  being  separated  from  the  subjacent 
living  parts. 

Suppuration  in  itself  does  not  necessarily  involve  a,  loss  of  substance,  but  these 
suppurating  sores  nevertheless  generally  leave  permanent  and  depressed  scars.  This 
evidence  of  loss  of  substance  is  probably  in  exact  proportion  to  the  degree  in  which 
the  form  of  molecular  necrosis  above  alluded  to  has  been  present  in  any  individual 
case.  The  suppurating  venereal  sore  gradually  increases  during  a  certain  period, 
then  remains  stationary,  and  finally  heals.  The  latter  process  is  indicated  by  the 
base  of  the  sore  becoming  clean  and  covered  by  red  granulations,  by  the  red  areola 
which  surrounded  it  becoming  fainter,  and  by  the  edges  of  the  wound  gradually 
losing  their  prominence. 

Such  is  a  description  of  the  typical  form  of  a  suppurating  chancre ;  but  this  may 
be  modified  by  various  accidental  causes,  of  which  the  following  are  some  of  the  most 
important : — 
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1.  If  the  specific  pustule  be  destroyed  by  the  application  of  caustic  Avithin  the 
first  five  days  of  its  existence,  a  simple  ulcer  alone  will  remain.  This  will  then 
have  none  of  the  characters  of  the  specific  disease. 

2.  When  a  chancre  during  its  progress  meets  with  tissues  of  different  natures,  or 
when  folds  of  the  same  texture  are  involved,  its  shape  and  appearance  may  be 
thereby  modified. 

3.  Should  the  specific  inflammation  extend  to  the  areolar  tissue,  a  certain  amount 
of  inflammatory  exudation  will  there  take  place.  This  will  produce  an  induration  at 
the  base  of  the  chancre,  which  will  then  sometimes  very  much  resemble  the  indura- 
tion that  ordinarily  accompanies  the  infecting  chancre.  The  latter  will  be  particularly 
described  in  the  next  chapter.  The  induration  that  surrounds  the  suppurating  sore 
gradually  fades  towards  the  circumference  to  the  consistency  of  the  neighbouring 
parts.  When  this  inflammatory  exudation,  however,  in  its  progress  meets  with  a 
different  kind  of  tissue,  it  may  terminate  quite  abruptly,  and  then  it  may  be  im- 
possible to  distinguish,  by  the  touch  alone,  this  kind  of  induration  from  that  of  a 
chancre  which  infects  a  patient's  constitution.  The  character  of  the  secretion  of  the 
sore,  or  its  inoculability  on  the  same  patient,  or  the  history  of  the  case,  must  then  be 
relied  upon  to  distinguish  the  disease. 

Case. — A  patient,  who  considered  himself  well  informed  upon  the  subject  of  the  characters 
of  an  infecting  sore,  presented  himself  in  March  1859.  He  had  a  sore  on  the  right  side  of  the 
frsenum,  which  spread  ultimately  for  about  three-quarters  of  an  inch  along  the  urethra.  As 
the  sore  extended,  it  became  surrounded  by  considerable  induration,  and  this,  as  it  approached 
the  urethra,  terminated  quite  abruptly.  It  was  then  impossible  to  distinguish  this  induration 
from  that  which  accompanies  an  indurated  infecting  sore,  and  the  patient  believed  that  his 
affection  presented  all  the  characters  of  a  true  Hunterian  chancre.  The  history  of  the  case 
and  the  character  of  the  secretion  furnished,  however,  different  testimony ;  and  the  patient 
was  prevailed  upou,  not  without  very  considerable  difficulty,  to  be  treated  for  a  local  disease. 
I  ventured  to  assure  him  that  his  constitution  would  not  be  affected  ;  and  I  had  the  satis- 
faction of  seeing  him  on  November  5,  1860,  and  again  on  February  21,  1862,  without  his 
having  been  subjected  to  any  constitutional  treatment,  and  without  his  having  had  any 
secondary  symptoms. 

4.  The  most  remarkable  accidental  circumstance  which  modifies  the  course  of  a 
suppurating  chancre  is  the  absorption  by  the  lymphatic  vessels  of  a  portion  of  the 
affected  tissues,  or  of  the  secretion  which  they  have  produced. 

Lymphatic  absorption  of  the  product  of  a  suppurating  venereal  sore  affords  the 
same  evidence  of  the  nature  of  that  sore  as  does  artificial  inoculation.  The  secretion 
transferred  to  another  part  is  followed  by  the  same  effect,  whether  artificially  conveyed 
by  the  point  of  a  lancet  or  by  the  natural  process  of  lymphatic  absorption.  In  either 
case,  where  the  seed  takes  root,  there  will  it  germinate  and  produce  its  natural 
consequence.  The  morbid  process  which  ensues  terminates  surely,  and  without  any 
period  of  incubation  (in  the  ordinary  acceptation  of  the  term),  in  the  formation  of  a 
small  quantity  of  matter  which  always  has  peculiar  properties.  This  matter  is  pus, 
and  pus  which  has  the  property  of  always  reproducing  its  specific  action  when  again 
applied  to  another  part  of  the  same  body,  or  when  inoculated  upon  another  person. 
This  pus  is  therefore  called  specific.  To  the  naked  eye  and  to  the  microscope  it 
presents  all  the  characters  of  ordinary  pus  ;  but  it  has,  in  addition,  its  specific  qualities, 
which  are  known  only  by  their  effects.  It  presents,  as  seen  by  the  microscope  and 
even  by  the  naked  eye,  characters  which  distinguish  ,it  from  the  secretion  of  the 
indurated  sore,  or  of  syphilis.  It  consists  of  well-formed  pus;  and  each  globule  is 
of  neai-ly  the  same  size,  and  distinct  from  the  rest.  If,  in  any  doubtful  case,  some  of 
the  secretion  from  a  sore  be  mixed  with  a  little  dilute  acetic  acid  and  placed  under 
the  microscope,  the  distinctive  characters  of  the  pus-nuclei  will  be  seen,  as  represented 
in  fig.  II.  The  appearances  produced  are  quite  distinct  from  those  which  are  afforded 
by  the  secretion  from  an  infecting  sore  treated  in  the  same  manner,  as  will  be  more 
fully  shown  in  the  next  chapter. 

When  this  specific  pus  has  produced  its  natural  effect  either  in  a  lymphatic  vessel 
or  in  a  lymphatic  gland,  the  fresh  portion  of  pus  thus  generated  produces  a  fresh 
specific  irritation,  and  this  irritation  produces  an  abscess  which,  leaking  externally, 
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discharges  its  coutents.  In  such  a  case  the  matter  in  the  interior  of  the  gland,  or 
lymphatic  vessel,  constantly  retains  its  specific  characters ;  hut  that  which  daring  the 
process  of  suppuration  is  formed  outside  the  vessel  or  gland  is  ordinary  non-specific 
pus.  As  the  disease  advances,  these  two  secretions  may  be  mixed  together,  and  then 
the  whole  acquires  the  characters  of  the  specific  fluid,  and  the  surface  of  the  whole 
sore  will  become  inoculated. 

Lymphatic  absorption  from  a  suppurating  venereal  sore  then  necessarily  produces 
a  suppurating  bubo.  Any  attempt  to  prevent  such  an  affection  from  suppurating  is 
entirely  futile.  The  disease  within  the  lymphatic  system  is  the  same,  and  runs  a 
similar  course  as  that  upon  the  surface  of  the  body. 

The  disease  now  described  is  not  beneficially  influenced  by  mercurial  treatment ; 
and  inasmuch  as  it  has  no  tendency  to  infect  a  patient's  constitution,  any  mercurial 
treatment  in  order  to  prevent  such  an  infection  is  entirely  superfluous.  The  sup- 
purating venereal  sore  will  sometimes  be  tedious  in  healing,  and  a  variety  of  applica- 
tions may  be  tried  sometimes  without  producing  any  apparent  effect  upon  the  course 
of  the  disease.  In  a  case  lately  under  my  own  care  at  St.  George's  Hospital,  a  sore 
of  this  nature'  lasted  four  months,  apparently  little  influenced  by  treatment;  but  the 
patient  at  the  end  of  that  time  made  a  very  good  recovery,  and  now  remains  well 
without  having  taken  any  mercury. 

The  suppurating  syphilitic  sore  has  been  often  repeatedly  inoculated  for  the  supposed 
purpose  of  producing  what  has  been  termed  syphilisation.  But,  inasmuch  as  the 
disease,  however  often  repeated,  remains  a  local  one  still,  no  constitutional  or  per- 
manent effect  can  be  produced  in  this  way ;  still  less  can  any  condition  of  the  system 
be  produced  which  would  render  it  insusceptible  to  the  infecting  form  of  the  disease. 
It  must,  however,  be  admitted  that  when  a  patient  has  already  constitutional  syphilis, 
the  symptoms  which  have  developed  themselves  will  often  disappear  under  this  so- 
called  syphilisation.  It  is  principally  efficacious  in  diseases  of  the  skin,  and  these  are 
probably  removed,  under  the  circumstances,  in  consequence  of  a  kind  of  counter- 
irritation  produced  by  the  repeated  inoculation  of  the  venereal  matter,  and  suppuration 
of  the  inoculated  points. 

One  very  important  and  interesting  fact  will  require  especial  notice  with  regard 
to  the  so-called  syphilisation,  viz.  that  after  repeated  inoculations  have  been  made 
on  a  part,  that  part  becomes  less  and  less  susceptible  to  the  influence  of  the  poison, 
and  a  time  arrives  at  which  the  inoculations  will  cease  to  secrete  pus,  and  then  they 
will  no  longer  be  inoculable.  If  fresh  matter,  however,  be  used,  the  inoculations  will 
again  succeed ;  but  these  will  gradually  lose  their  effect,  as  at  first.  This  process 
may  be  repeated  until  a  part  is  no  longer  susceptible  to  any  inoculation  from  the 
secretion  of  a  suppurating  venereal  sore.  But  then  a  fresh  part  may  be  inoculated, 
and  the  same  process  repeated.  Under  this  mode  of  treatment  it  is  said  that  a  time 
ultimately  arrives  at  which  no  further  inoculation  can  be  effected  from  a  suppurating 
sore  upon  any  part  of  the  body.  Even  then,  however,  after  the  lapse  of  a  certain 
interval,  the  suppurating  venereal  sore  may  again  be  communicated,  but  always  with- 
out imparting  any  constitutional  or  syphilitic  taint  to  the  patient.  This  subject  will 
be  considered  more  at  length  in  the  chapter  on  '  Syphilisation.' 


CHAPTER   III. 

SYPHILITIC    INFECTION. 


Syphilitic  infection  of  a  patient's  system,  as  far  as  it  can  be  traced  by  local 
.symptoms,  commences  as  a  crack,  an  abrasion,  or  a  pimple.  These  affections, 
in  the  origin,  are  often  extremely  difficult  to  recognise.  They  frequently  do  not 
present  any  characters  by  which  they  can  be  distinguished  from  similar  results 
arising  from  a  variety  of  accidental  causes,  and  they  may  be  masked  by  the 
coexistence  of  other  local  venereal  complaints. 
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Syphilitic  infection  therefore  on  its  first  appearance  generally  attracts  but  little 
attention.  It  is  attended  with  no  inconvenience,  and  the  patient  is  willing  to 
believe  that  it  is  '  nothing  ' — an  opinion  which  has  been  but  too  often  endorsed  by 
the  surgeon.  As  the  disease  declares  itself,  it  assumes  one  of  three  forms,  which  are 
all  modifications  of  the  adhesive  kind  of  action  : — 

1.  The  cuticle  may  appear  as  if  peeled  off  from  the  upper  part  of  the  glans  penis, 
or  a  circumscribed  patch  may  remain  for  days  together,  presenting  a  livid  or  purple 
colour  (fig.  III.)  The  structures  below  are  not  infiltrated,  and  therefore  there  is 
no  specific  induration.  The  secretion,  consisting  of  epithelial  scales  and  lymph - 
globules  of  various  sizes,  and  more  or  less  perfectly  formed,  is  thrown  off  from  the 
surface.  In  women  there  is  probably  a  corresponding  affection  of  some  parts  of 
the  mucous  membrane,  not  accompanied  by  induration ;  but  on  account  of  the 
difficulties  attending  the  investigation  of  these  complaints  in  their  origin  in  females, 
such  a  condition  has  not  hitherto  been  described. 

2.  An  indurated  tubercle,  without  ulceration,  may  form  in  the  skin  or  under  the 
mucous  membrane,  and  will  then  present  all  the  characters  of  the  specific  induration 
with  an  increase  of  substance  (figs.  III.  and  V.) 

3.  The  most  ordinary  form  of  syphilitic  infection  is  that  which  has  been  called 
the  indurated  or  Hunterian  chancre.  In  this  a  deposit  of  lymph  occurs  in  the 
areolar  texture  of  the  skin  or  of  the  mucous  membrane,  and  is  succeeded  by  a  process 
of  molecular  necrosis,  by  means  of  which  the  newly  deposited  matter  is  in  part 
thrown  off,  and  an  ulcer  is  formed ;  but,  inasmuch  as  it  is  the  newly  deposited 
material  which  alone  perishes,  no  depressed  scar  or  permanent  loss  of  the  natural 
tissue  occurs.  The  secretion  from  an  infecting  chancre,  when  the  disease  is  not 
accompanied  with  irritation  from  any  accidental  cause,  is  not  pus  ;  it  consists  of 
epithelial  debris,  of  globules  of  lymph  more  or  less  perfectly  formed,  or  of  these 
same  products  undergoing  disintegration,  and  of  serum  more  or  less  turbid.  These 
different  products  may  often  be  found  matted  together,  mixed  occasionally  with  a 
few  pus  cells.  During  the  time  that  the  adhesive  matter  is  being  thrown  off  from 
the  surface,  or  whenever  a  part  has  been  irritated  by  an  adherent  scab,  or  by  the 
application  of  lotions,  some  suppuration  may  take  place;  but  as  soon  as  the  accidental 
cause  of  irritation  has  been  removed,  the  natural  non-puriform  secretion  alone 
remains.  If  the  secretion  from  an  uncomplicated  infecting  sore  be  placed  upon  a 
piece  of  glass,  and  a  drop  of  dilute  acetic  acid  be  added,  the  microscopic  appearances 
will  be  found  to  be  very  different  from  those  which  were  described  in  the  last  chapter 
as  characteristic  of  the  secretion  from  a  naturally  suppurating  sore.  Fig.  IV.  repre- 
sents the  appearances  of  some  of  the  secretion  from  an  ordinary  infecting  sore, 
examined  in  the  manner  above  described.  In  this  case  the  sore,  which  was  in  a 
state  of  progress,  had  been  dressed  with  water  dressing,  in  order  to  prevent 
any  accidental  cause  of  irritation,  for  two  or  three  days  previous  to  the  examination. 

In  debilitated  and  unhealthy  constitutions  infecting  sores  will  suppurate  as  any 
non-specific  lesion  would  do,  and  in  such  cases  it  is  sometimes  very  difficult  to  dis- 
tinguish the  secretion  produced  by  the  local  disease  from  that  which  depends  upon 
constitutional  peculiarity. 

The  three  forms  of  infection  now  described  are  all  modifications  of  the  adhesive 
form  of  inflammation;  and  there  is  much  reason  to  believe  that  the  first  two  have 
not  been  recognised  by  a  large  majority  of  the  writers  on  syphilis,  and  that  hence  a 
number  of  cases  have  been  erroneously  recorded,  in  which  constitutional  syphilis  was 
supposed  to  have  been  acquired,  without  any  primary  affection. 

The  induration  which  accompanies  the  second  and  third  form  of  the  specific 
adhesive  inflammation  is  peculiar,  and,  when  well  marked,  it  furnishes  a  diagnostic 
test  of  the  nature  of  the  complaint.  It  surrounds  the  edges  and  base  of  the  chancre 
in  every  direction  to  nearly  an  equal  extent.  It  terminates  quite  abruptly  in  the 
surrounding  tissue ;  so  that  it  not  unfrequently  affords  the  sensation  as  if  a  foreign 
substance,  such  as  a  piece  of  cartilage  or  half  of  a  pea,  had  been  introduced  into  the 
substance  of  the  skin  (fig.  V.)  This  induration  depends  upon  the  eflusion  of 
lymph  into  the  areolar  texture  of  the  skin,  or  into  the  cellular  tissue    below  the 
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mucous  membrane ;  and  when  it  is  considerable,  the  part  is  raised  above  the  sur- 
rounding surface,  and  then  gives  rise  to  the  variety  of  ulcer  which  has  been  called 
the  ulcus  elevatum. 

This  induration  has  no  doubt  often  been  confounded  with  the  infiltration  which 
surrounds  the  phlegmonoid  variety  of  the  suppurating  sore,  and  with  that  produced 
by  accidental  irritation;  but  in  the  great  majority  of  cases  it  may  be  distinguished 
by  its  abrupt  termination,  and  by  its  equal  consistency  throughout.  Another  form 
of  disease,  from  which  it  is  not  so  easily  distinguished,  is  the  secondary  induration, 
which  may  form  part  of  the  constitutional  symptoms  of  syphilis.  This  secondary 
iuduration  may  show  itself  in  the  same  parts  as  primary  infecting  sores,  and  may, 
like  them,  be  accompanied  by  induration.  In  both  cases  the  induration  depends 
upon  plastic  effusion  from  a  specific  cause ;  in  both  this  has  a  tendency  to  assume, 
more  or  less,  the  tubercular  form  ;  and  in  both  the  induration  may  terminate  abruptly. 
In  general,  however,  this  defined  outline  is  more  marked  in  the  primary  than  in  the 
secondary  form  of  the  disease. 

It  will  sometimes  happen  when  there  is  great  induration  that  the  circulation 
through  the  part  does  not  readily  take  place.  The  surface  of  the  soie  may  then 
slough  to  a  certain  extent,  but  this  will  not  prevent  the  appearance  of  secondary 
symptoms  (fig.  VI.) 

Syphilitic  infection  does  not  manifest  itself  immediately  upon  the  application  of 
the  poison ;  a  period  of  incubation  follows  the  inoculation,  during  which  nothing  is 
perceived,  and  the  patient  thinks  himself  well.  From  ten  days  to  seven  weeks  after 
the  application  of  the  cause,  the  primary  disease  will  manifest  itself.  In  the  interval 
there  may  possibly  be  some  other  venereal  affections,  such  as  arise  from  the  contact 
of  impure  secretions,  but  the  characteristic  symptoms  of  the  syphilitic  infection  will 
not  appear  until  expiration  of  the  period  of  incubation  above  named.  There  is, 
however,  one  remarkable  exception  to  this  rule,  and  that  is  with  regard  to  the  re- 
inoculation  of  the  secretion  of  an  infecting  sore  soon  after  its  first  appearance.  At 
that  time  the  inoculation  will  succeed  much  more  quickly,  and  the  induration  which 
follows  will  be  sooner  developed.  It  has  been  said  that  if  a  person  be  inoculated 
with  the  vaccine  matter  on  several  successive  days,  the  vesicles  will  all  arrive  at 
maturity  about  the  same  time.  Now,  something  like  this  obtains  with  regard  to 
syphilitic  infection.  If  a  person  becomes  infected,  and  a  sore  appears  some  three  or 
four  weeks  afterwards,  and  some  of  the  secretion  from  that  sore  be  immediately  re- 
inoculated,  the  inoculation  may  succeed,  and  the  induration  of  the  two  sores  will 
then  appear  about  the  same  time. 

Case. — A.  medical  student  became  diseased  for  the  first  time  in  the  year  1856.  As  soon  as 
the  sore  appeared,  and  before  it  had  become  indurated,  he  inoculated  some  of  the  secretion  on 
his  own  thigh.  I  saw  him  three  or  four  days  afterwards.  There  were  then  signs  of  irritation 
ou  the  inoculated  spot.  This  spot  soon  became  converted  into  a  small,  hard,  button-shaped 
sore,  and  then  accurately  resembled  that  from  which  the  inoculated  secretion  had  been  taken. 
A  small  quantity  of  white  lymph  was  at  first  visible  in  the  inoculation,  but  both  sores  subse- 
quently remained  as  small,  hard,  circular  indurations,  and  furnished  scarcely  any  secretion 
from  their  surfaces. 

After  the  characteristic  induration  has  been  established,  the  infecting  chancre  is 
no  longer  capable  of  being  re-inoculated  ;  but  for  a  considerable  time,  if  fresh  action 
be  excited  in  the  part,  as,  for  instance,  by  the  application  of  a  blister,  a  secretion  may  be 
obtained  which  is  re-inoculable  upon  the  patient  himself  (figs.  VIII.  and  IX.)  The 
inoculations  thus  produced  do  not  resemble  in  their  course  the  results  of  inoculations 
on  a  patient  who  has  not  previously  been  infected.  They  have  no  period  of  incu- 
bation.    Their  other  peculiarities  will  be  described  in  the  chapter  on  '  Syphilisation.' 

Some  very  remarkable  statistics  have  been  produced  on  the  subject  of  the  re- 
inoculation  of  the  secretion  from  infecting  sores.  In  1855,  M.  Clerc  announced  the 
doctrine  that  this  secretion  could  not  be  inoculated — a  theory  which  corresponded 
with,  and  might  have  been  deduced  from,  Iticord's  dogma,  that  a  person  can  have 
syphilis  once  only.  As  the  indurated  sore  was  said  to  be  the  necessary  precursor  of 
constitutional  syphilis,  and  as  syphilis  was  supposed  always  to  follow  an  indurated 
sore,  it  followed  that,  when   once   the   constitutional   affection  was  established,  the 
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patient's  system  in  which  it  was  so  established  would  no  longer  be  capable  of  being 
re-inoculated  so  as  to  produce  again  the  same  disease.  In  1856,  this  point  was 
experimentally  tested  in  the  "Lock  Hospital,  and  the  results  are  recorded  in  the 
'  British  and  Foreign  Medico-Chirurgical  Review '  for  the  same  year.  It  was  then 
found  that  the  indurated  chancre  was  not  capable  of  being  inoculated  upon  a  patient 
whose  system  was  already  syphilised  in  the  proper  acceptation  of  the  term. 

In  1856,  M.  Fournier  inoculated  a  hundred  patients  from  their  own  infecting 
sores,  and  succeeded  in  his  experiments  once  or  twice  only.  His  results  were  not 
published  until  1858. 

M.  Iiollet,  in  his  recent  work,  mentions  having  inoculated  two  hundred 
patients  who  had  infecting  sores  with  the  secretion  of  their  own  chancres.  He  found 
that  those  in  whom  the  inoculation  succeeded  were  six  per  cent.  These  sores  were 
said  to  be  aulo-i?wculable.     In  the  remainder  the  inoculation  failed. 

Now,  Fournier's  experiments  and  llollet's  experience  coiucide  in  a  wonderful 
manner  with  practical  statistical  details  above  mentioned.  During  the  years 
1855-6  I  kept  an  accurate  register  l  of  such  cases,  and  out  of  one  hundred  that  had 
been  diagnosed  as  suppurating  non-infecting  sores,  secondary  symptoms  followed,  as 
far  as  I  was  able  to  ascertain,  in  two  instances  only.  Out  of  so  large  a  number,  the 
proportion  is  curiously  in  accordance  with  the  exceptions  in  Fournier's  and  in  Rollet's 
experiments.  The  exceptions  in  all  three  series  of  observations  may  be  attributed  to 
the  same  cause — a  twofold  inocidation  may  in  all  the  instances  have  taken  place,  and 
produced  the  suppurating  local  venereal  affection  as  well  as  the  infecting  chancre 
tig.  VII.)  The  former  had  probably  in  Fournier's  and  in  Rollet's  exceptional 
cases  furnished  the  inoculable  pus,  and  had,  in  my  own  observations,  masked  the 
characters  of  the  affection  that  I  was  attempting  to  diagnose.  This  conclusion  is 
confirmed  by  the  results  of  the  inoculations  as  far  as  the  experiments  were  concerned. 
The  affection  produced  by  the  inoculation  from  the  supposed  indurated  sores  was,  not 
an  indurated  sore  of  the  same  nature,  but  a  pitstule,  the  characteristic  origin  of  the 
local  suppurating  disease.  Practically,  then,  we  conclude  that  if  a  syphilitic  sore 
yields  a  secretion  capable  of  being  inoculated  so  as  to  produce  the  specific  pustule,  the 
evidence,  so  far  as  it  goes,  is  in  favour  of  its  being  a  local  disease,  and  not  requiring 
constitutional  treatment.  If,  on  the  contrary,  a  disease  which  we  believe  to  be 
primary  syphilis  yields  a  secretion  which  is  not  auto-inoculable,  then  the  evidence  is 
against  the  local  character  of  the  affection,  and  indicates  a  constitutional  mode  of 
tx*eatment  in  order  to  prevent  or  to  mitigate  the  secondary  symptoms. 

A  few  years  only  have  elapsed  since  the  test  of  a  really  syphilitic  sore,  and  the 
propriety  of  giving  mercury  for  its  cure,  was  supposed  to  be  its  auto-inoculability. 
This  doctrine  was  upheld  even  in  some  of  our  most  widely  circulated  works  on  the 
subject  of  syphilis.  But,  as  now  shown,  the  idea  was  not  only  an  unsafe  guide 
scientifically,  but  it  was  practically  the  very  reverse  of  the  truth.  Much  confusion 
necessarily  arose ;  and  many  of  our  leading  authorities,  both  here  and  on  the  continent, 
confounded  together,  and  mixed  up  in  their  descriptions,  the  two  varieties  of  venereal 
disease.  These  are  now,  it  is  hoped,  sufficiently  clearly  distinguished,  never  again  to 
be  confounded.2 

In  a  well-marked  infecting  sore,  the  edges  are  firmly  adherent  to  the  subjacent 
and  surrounding  tissues.  They  are  smoothly  bevelled  off,  or  rounded  so  that  the 
well-defined  sharp  edge  noticed  in  the  description  of  the  venereal  suppurating  sore 
is  here  wanting.  The  surface  of  the  infecting  sore  varies  in  colour.  It  sometimes 
presents  a  fawn  colour ;  at  other  times  it  is  uniformly  red ;  at  others,  again,  portions 
of  adhesive  matter  of  a  greyish  colour  will  be  seen  on  its  surface.     These  different 

1  Cases  regarded  as  doubtful  or  mixed  were  not  included  in  this  table. 

~  The  distinction  between  the  two  kinds  of  disease  in  their  mode  of  origin  was  first  recog- 
nised in  1854.  In  my  Pathological  and  Surgical  Observations,  published  in  that  year,  the  local 
disease,  which  commences  with  a  suppurative  form  of  inflammation,  is  described  as  a  morbid 
process,  distinct  and  separate  from  the  specific  adhesive  action  which  is  followed  by  constitu- 
tional symptoms.  That  the  auto-inoculability  of  a  chancre  when  fully  developed  was  evidence 
of  its  non-infecting  character  was  first  pointed  out  bv  me  in  the  Brit,  and  For,  Med.-Chir. 
Rev.  for  1 850. 
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appearances  depend  upon  the  accidental  circumstance  of  the  separation,  or  otherwise, 
of  a  portion  of  the  plastic  exudation  which  forms  the  thickened  hase  of  the  sore. 

Besides  the  nature  of  the  secretion,  and  the  auto-inoculability  of  that  secretion, 
there  is  another  diagnostic  test  of  very  great  value  in  distinguishing  primary  syphilitic 
infection,  and  that  is  the  condition  of  the  corresponding  inguinal  glands. 

In  the  previous  chapter  it  was  shown  that  some  of  the  material  involved  in  the 
local  venereal  sore  might  be  conveyed  through  the  lymphatic  vessels,  and  again  re- 
produce its  particular  morbid  action  either  in  the  lymphatic  vessels  themselves,  or  in 
the  inguinal  glands,  and  this  was  regarded  as  a  kind  of  re-inoculation,  or  as  a  trans- 
lation of  the  disease  by  a  natural  process  from  one  locality  to  another ;  and  it  has 
been  shown  in  the  present  chapter  that  during  the  early  stage  of  a  syphilitic  infection 
the  part  first  contaminated  produces  a  secretion  which  is  also  auto-inoculable.  These 
two  circumstances  will  prepare  us  for  understanding  the  pathology  of  the  chronic 
indolent  enlargement  of  the  glands  which  constantly  attends  a  syphilitic  infection. 

The  part  first  inoculated  takes  on  the  adhesive  form  of  inflammation.  If 
some  of  the  secretion  from  this  infected  spot  be  inoculated  with  the  point  of 
the  lancet  before  the  specific  adhesive  action  developes  itself,  both  inoculated 
points  may  become  similarly  affected ;  and  if  by  a  natural  process  the  same  thing  be 
effected — if  a  portion  of  the  contaminated  matter  be  conveyed  along  the  lymphatic 
vessels — then  at  the  point  where  such  matter  is  arrested  the  specific  adhesive  action 
will  take  place. 

Thus  both  forms  of  the  venereal  disease  are  auto-inoculable — the  suppurative  form 
as  long  as  it  suppurates  freely  ;  the  adhesive  form  during  its  early  stage  only,  before 
the  specific  hardness  has  appeared.  Each  form  of  venereal  disease  is  capable,  by 
natural  auto-inoculation  (or  by  lymphatic  absorption),  of  being  conveyed  to  the 
inguinal  glands,  and  of  there  reproducing  its  specific  and  peculiar  action.  It  would 
appear,  however,  that  with  regard  to  the  suppurating  sore  in  which  the  discharge  is 
soon  thrown  off  from  the  surface,  lymphatic  absorption  does  not  nearly  so  frequently 
take  place  as  in  the  specific  adhesive  action,  where  the  infected  tissue  remains  often 
for  months  as  a  portion  of  the  living  structure  of  the  part.  In  the  suppurating  form 
of  the  disease,  indeed,  lymphatic  absorption  comparatively  seldom  occurs.  It  is  the 
exception,  and  not  the  rule ;  and  when  it  does  occur,  one  gland  only  is  usually  affected ; 
whereas  in  the  adhesive  form  of  the  disease,  the  inguinal  glands  are  almost  always 
involved,  and  in  general  there  are  several  affected  at  the  same  time.  This  has  caused 
the  name  of  multiple  indolent  bubo  to  be  given  to  this  specific  affection  of  the  inguinal 
glands  :  a  condition  very  surely  indicating  that  the  patient's  system  will  be  shortly, 
if  it  is  not  already,  infected. 

The  characters  of  the  inguinal  glands  attacked  with  specific  adhesive  inflamma- 
tion are  peculiar.  The  affection  appears  at  or  about  the  same  time  as  the  specific 
induration  at  the  seat  of  the  primary  infection.  This  peculiar  form  of  auto-inoculation 
occurs,  therefore,  at  the  same  period  at  which  the  chancre  might  be  inoculated  by  the 
lancet  upon  another  part  of  the  same  patient's  skin. 

After  an  indurated  chancre  has  ceased  to  be  auto-inoculable  upon  the  skin,  it 
probably  ceases  to  furnish  any  matter  to  the  absorbents  which  can  cause  their  specific 
induration.  The  suppurating  venereal  sore,  on  the  contrary,  which  furnishes  a 
secretion  which  is  auto-inoculable  until  it  begins  to  heal,  may  also  at  any  period  till 
then  give  rise  to  a  suppurating  bubo. 

Sometimes  one  gland  only  is  involved  in  a  case  of  syphilitic  infection;  but 
generally  there  are  several.  Each  gland  becomes  enlarged  without  causing  any  pain 
or  inconvenience  to  the  patient,  and  without  his  being  aware  that  anything  unusual 
is  taking  place  in  the  part.  The  enlargement  is  confined  to  the  gland  structure  itself, 
and  does  not  involve  the  surrounding  cellular  tissue.  Each  tumour  may  become  the 
size  and  shape  of  the  dried  shell  of  an  almond ;  and  I  have  been  in  the  habit  of 
describing  this  peculiar  affection  as  the  amygdaloid  condition  of  the  inguinal  glands. 
Each  separate  gland  may  be  felt  rolling  in  its  bed  of  loose  cellular  tissue,  and  the 
unaffected  skin  will  move  freely  over  it.  These  glands  are  very  hard,  and  give  very 
much  the  same  sensation  to  the  touch  as  the  induration  of  a  primary  chancre.     The 
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peculiar  hardness  depends  upon  the  fact  that  this  newly  effused  plastic  material  is 
confined  to  the  gland,  and  accurately  circumscribed  by  its  capsule. 

Lymphatic  glands  affected  with  specific  induration  do  not  suppurate.  When  the 
disease  is  uncomplicated  this  may  be  received  as  a  universal  rule.  Yet  in  practice 
we  every  now  and  then  hear  of  buboes  suppurating  in  connection  with  infecting 
sores.  Some  of  these  are  scrofulous  buboes ;  some  are  buboes  arising  from  some 
accidental  cause  of  irritation  ;  and  some  are  buboes  which  occur  upon  the  accession 
of  secondary  symptoms,  and  in  consequence  of  some  irritated  eruption  on  those  parts 
of  the  skin  whence  the  lymphatics  which  empty  themselves  into  the  glands  arise. 

When  all  these  sources  of  error  in  diagnosis  have  been  guarded  against,  there 
will  still  remain  a  few  cases  in  which  an  infecting  chancre  has  apparently  given  rise 
to  a  suppurating  bubo.  The  number  of  such  cases  has  not  been  ascertained 
statistically,  but  they  are  very  few  indeed,  and  probably  not  even  so  great  in  propor- 
tion as  the  cases  in  which  an  infecting  sore  retains  its  auto-inoculability  after-  the 
development  of  its  specific  induration.  The  exception  in  both  classes  of  cases 
depends,  in  all  probability,  upon  the  same  cause — namely,  a  twofold  inoculation  upon 
the  same  part. 

A  very  remarkable  circumstance  remains  to  be  noticed  with  regard  to  lymphatic 
absorption,  both  from  the  suppurating  sore  and  from  the  primary  infection.  The 
glands  into  which  the  absorbent  vessels  directly  enter  are  those  only  which  are 
affected.  These  are  called  the  glands  first  in  order.  The  glands  second  in  order — 
that  is,  those  glands  which  receive  their  lymphatic  vessels  only  from  other  glands — 
are  never  affected  with  the  specific  action  peculiar  to  any  form  of  venereal  disease. 
It  is  evident,  therefore,  that  no  form  of  syphilitic  action  can  find  access  to  a  patient's 
system  through  the  lymphatics.  The  specific  action  ceases  with  the  first  system  of 
glands  with  which  the  infected  matter  is  brought  in  contact,  and  therefore  the 
affection  of  the  lymphatic  glands  may  be  looked  upon  as  a  pare  of  the  primary 
symptoms.  An  inguinal  gland  affected  with  specific  induration  would,  no  doubt,  if 
no  other  cause  of  infection  existed,  produce  constitutional  disease ;  but  it  would  be 
by  means  of  the  blood  that  circulates  through  its  diseased  structure,  and  not  by  the 
passage  of  the  poison  into  the  circulation  through  the  thoracic  duct.  In  the  same 
way  a  chancre  infects  a  patient's  constitution  by  the  morbid  action  communicated  to 
the  blood  circulating  through  its  texture,  and  not  by  lymphatic  absorption. 

When  once  the  general  system  of  a  patient  is  affected  with  syphilis,  the  same 
disposition  of  the  effusion  of  plastic  matter  as  was  manifested  at  the  original  seat  of 
the  disease  may  occur  in  any  situation.  This  disposition  to  plastic  effusion  may  be 
traced  in  every  stage  of  the  disease.  It  has  been  considered  in  the  primary  infec- 
tion, and  as  giving  rise  to  the  peculiar  characteristic  induration  of  the  lymphatic 
glands.  In  the  secondary  forms  of  the  disease  the  same  action  may  also  be  traced  in 
effusion  of  lymph  upon  the  iris  ;  in  the  deposit  of  tubercles  in  the  cellular  tissue  and 
in  various  internal  organs;  in  nodes  upon  the  bones;  and  in  various  kinds  of  papular 
and  tubercular  eruptions  upon  the  skin.  All  these  different  forms  of  secondary  dis- 
ease may  be  referred  to  the  same  tendency  to  plastic  effusion  ;  the  effused  material,  if 
allowed  to  remain,  being  influenced  by,  and  becoming  part  of,  the  structure  in  which 
it  occurs. 

In  the  treatment  of  syphilitic  infection,  after  the  disease  has  manifested  itself, 
cauterisation  is  of  no  avail,  as  far  as  the  prevention  of  constitutional  symptoms  is 
concerned.  The  period  of  incubation  which  has  already  elapsed  forbids  the  idea  that 
the  poison  can  then  be  destroyed  by  the  application  of  caustic  to  any  particular  part. 
Practically  the  same  truth  is  found  unfortunately  to  be  but  too  evident.  Infecting 
sores,  that  have  been  destroyed  on  the  very  clay  of  their  appearance,  have  subsequently 
continued  to  spread,  and  have  produced  their  natural  consequence.  Even  if  an  in- 
fecting sore  be  cut  out,  the  infection  of  the  patient's  system  will  not  thereby  be  pre- 
vented. The  diseased  action  has  already  spread  to  other  parts,  and  has  already 
perhaps  commenced  in  the  lymphatic  glands  before  any  visible  indication  of  its 
existence  presents  itself.  A  sustained,  judicious,  and  constitutional  mode  of  treat- 
ment is  the  only  one  that  can  be  relied  upon' in  the  treatment  of  this  disease. 
Vol.  III.  Y 
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CHAPTER   IV. 

LYMPHATIC   ABSORPTION. 

Physiologists  have  usually  recognised  three  modes  by  which  absorption  may  take 

piace : — 

1.  That  by  which  foreign  substances  find  their  way  directly  into  the  blood  through 

the  coats  of  the  blood-vessels. 

2.  The  absorption  of  the  chyle  from  the  mucous  surface  of  the  intestines  by  the 
lacteals. 

3.  Absorption  by  the  lymphatics. 

To  these  three  modes  of  absorption,  by  all  of  which  extraneous  substances  have 
been  supposed  to  produce  their  effects  upon  a  patient's  constitution,  we  may  add  a 
fourth  means  by  which  the  system  may  be  influenced  by  the  action  of  some  kinds  of 
poisons  ;  namely,  that  in  which  a  direct  local  effect  is  produced  upon  the  nerves  of  a 
part,  and  through  them  upon  the  brain  (and  consequently  upon  other  organs),  with- 
out the  poisonous  material  being  taken  into  the  blood. 

Examples  of  this  mode  of  the  action  of  poisons  are  afforded  by  the  effects  of  the 
juice  of  the  leaves  of  the  aconite,  and  of  the  infusion  of  tobacco,  as  illustrated  in 
some  of  Sir  B.  Brodie's  physiological  experiments. 

In  most  instances  the  action  of  a  poison  commences  immediately  upon  its  applica- 
tion. But  in  the  case  of  morbid  poisons,  a  certain  interval  must  elapse,  and  a  certain 
morbid  process  must  be  gone  through,  before  these  can  produce  their  specific  actions 
upon  the  general  system. 

The  deleterious  materials  of  which  these  poisons  essentially  consist,  or  the  secre- 
tions in  which  they  are  contained,  may  be  applied  to  the  living  body  in  any  quantity, 
and  for  any  length  of  time;  and  unless  the  process,  which  is  peculiar  to  each  of  them 
respectively,  be  gone  through,  its  characteristic  effects  will  not  as  a  rule  be  produced 
upon  a  patient's  constitution. 

If  the  particular  action  by  which  these  poisons  individually  enter  the  system  be 
disturbed  or  interfered  with — so  as  not  to  be  carried  out — other  results  may  follow, 
but  their  full  general  and  specific  influence  will  not  be  experienced.  If  the  first  step 
in  the  process  be  defective,  so  will  be  its  natural  consequences.  ' 

The  knowledge  which  we  thus  obtain  furnishes  us  with  a  most  important  power; 
for,  by  modifying  or  altering  the  morbid  process  by  which  a  poison  enters  the  system, 
as,  for  instance,  by  the  early  application  of  caustic  to  the  infected  part,  we  may, 
under  certain  circumstances,  modify  or  control  its  effects. 

I  purpose  now  to  consider  how  far  the  action,  of  the  syphilitic  poison  upon  the 
constitution  may  be  thus  modified  or  controlled,  bj*  the  kind  of  action  which  is  pro- 
duced when  it  is  first  applied  to  the  living  tissues  of  the  body.  For  this  pui'pose  it 
is  requisite  to  consider  what  the  morbid  actions  really  are  by  which  the  syphilitic 
poison  gains  an  entrance ;  and  what  the  natural  processes  are  by  which  it  joins  itself 
to,  and  becomes  as  it  were  incorporated  with,  the  living  being. 

The  opinions  of  Hunter  on  the  absorption  of  the  syphilitic  poison  have  given  a 
bias  to  all  subsequent  reasonings  upon  the  subject ;  and  the  theories  based  upon  his 
experiments  are  very  generally  received  even  up  to  the  present  time.  He  demon- 
strated, as  he  believed,  that  the  lymphatic  vessels  were  the  true  absorbents ;  and  he 
concluded  from  his  discovery  that  they  were  the  only  absorbents  in  the  system. 

The  experiments  upon  which  his  idea  was  founded  deserve  attention.  Assisted 
by  his  brother  and  several  other  eminent  medical  men,  he  confined  some  warm  milk  in 
a  portion  of  small  intestine ;  and  having  tied  the  artery  and  vein  which  supplied  the 
intestine,  lie  saw,  as  lie  believed,  the  lacteals  of  the  part  presently  become  filled  with 
the  white  milk.  Upon  puncturing  the  vein  upon  the  distal  side  of  the  ligature,  it 
was  soon  (by  pressure  of  the  finger)  emptied  of  its  blood.  No  white  fluid  could, 
during  the  continuance  of  the  operation,  be  found  in  the  vein.     Upon  a  repetition  of 
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the  experiment,  in  which  the  circulation  through  the  mesenteric  vessels  was  left  free, 
the  blood  in  the  vein  was  carefully  examined  and  compared  with  that  in  the  neigh- 
bouring veins,  but  it  was  found  not  to  be  light-coloured,  nor  milky,  nor  could  any 
difference  whatever  be  detected  in  it.  It  was  found  that  even  by  firm  pressure, 
which  was  continued  until  the  intestine  burst,  the  milky  fluid  could  not  be  made  to 
pass  into  the  veins. 

In  another  animal,  some  thin  starch,  coloured  with  indigo,  was  introduced  into 
the  small  intestine,  and  the  lacteals  were  soon  afterwards  seen  of  a  fine  blue  colour. 
A  vein  in  this  part  of  the  mesentery  was  opened,  and  the  blood  which  Mowed  was 
allowed  to  separate  into  coagulum  and  serum.  The  next  day  the  serum  had  not  the 
least  bluish  cast. 

An  injecting  pipe  was  then  fixed  in  an  artery  of  the  mesentery,  where  the  intestine 
was  filled  with  blue  starch,  and  all  communications  both  in  the  mesentery  and 
intestine  were  closed,  with  the  exception  of  the  vein  corresponding  with  the  artery. 
Warm  milk  was  now  injected  until  it  returned  by  the  vein.  This  was  continued 
until  all  the  blood  was  washed  away,  and  the  vein  returned  a  bright  white  milk. 
The  milk  thus  circulating  through  the  intestine  containing  the  blue  starch  was  not 
in  any  degree  changed  in  colour. 

In  a  third  animal,  some  musk  in  warm  water  was  confined  in  a  portion  of  the 
intestine ;  after  waiting  a  little  time,  some  of  the  lacteals  of  the  part  were  opened 
with  a  lancet,  and  some  of  the  watery  fluid  which  they  contained  was  received  into  a 
small  spoon.  This  was  thought  to  smell  strongly  of  musk.  Some  blood  received 
into  a  clean  spoon  from  one  of  the  veins  of  the  same  part  had  not  the  least  smell  of 
musk. 

From  these  and  similar  experiments,  Hunter  arrived  at  the  inference,  which 
must  have  appeared  one  of  the  greatest  discoveries  of  his  age,  that  the  veins  do  not 
absorb  in  the  human  body.  It  necessarily  followed  from  this  that  the  lymphatics 
were  to  be  considered  as  the  only  absorbents ;  and  this  is  stated  by  Hunter  to  be 
the  fact,  in  his  work  on  the  venereal  disease. 

If  the  lymphatics  were  the  only  absorbents,  they  must  of  necessity  have  been 
looked  npon  as  the  only  channels  through  which  poisons  could,  tinder  ordinary  cir- 
cumstances, enter  the  system ;  and  accordingly  we  find  Hunter  asserting  that  the 
venereal  matter  is  taken  up  by  the  absorbents  of  the  part  in  which  it  is  placed,  and 
carried  along  the  absorbent  vessels  to  the  common  circulation. 

This  view,  deriving  as  it  does  such  an  apparent  confirmation  from  the  frequent 
occurrence  of  inflammation  of  the  lymphatic  glands  in  venereal  diseases,  was  adopted 
with  more  or  less  modification  by  almost  all  the  writers  on  syphilis  who  followed 
Hunter. 

The  accuracy  of  the  experiments  upon  which  Hunter  based  his  theory  has,  how- 
ever, justly  been  doubted  by  other  physiologists ;  but  the  theory  itself,  as  regards 
the  syphilitic  poison,  was  up  to  a  recent  date,  strange  to  say,  scarcely  questioned. 

MM.  Tiedemann  and  Gmelin,  after  mixing  various  substances,  which  might 
easily  be  detected,  with  the  food  of  animals,  not  unfrequently  found  unequivocal 
traces  of  these  substances  in  the  venous  blood  and  urine,  whilst  it  was  only  in  a  very 
few  instances  that  traces  of  them  could  be  discovered  in  the  chyle. 

In  repeating  Hunter's  experiments,  Mayo  found  that  half  an  hour  after  a  solution 
of  starch  and  indigo  had  been  placed  in  the  cavity  of  the  intestine,  the  lacteals 
appeared  of  a  clear  blue  colour ;  and  those  present  were  for  a  time  satisfied  that  the 
indigo  had  been  absorbed.  But  upon  placing  a  sheet  of  white  paper  behind  the 
mesentery,  it  was  found  that  the  blue  tinge  had  disappeared.  On  removing  the 
white  paper,  the  vessels  re-assumed  their  blue  colour.  It  became,  therefore,  evident 
that  the  blue  tinge  was  the  natural  colour  of  the  empty  lacteals ;  that  while  they 
continued  to  absorb  the  chyle  they  were  white,  but  that  as  soon  as  they  were  simply 
empty  they  appeared  blue. 

Thus  a  repetition  of  the  Hunterian  experiments  rather  tends  to  prove  that 
the  function  of  the  lacteals  is  limited  to  the  absorption  of  chyle;  and  that  the  lymph- 
atics are  not  the  only  absorbents  appears  most  conclusively   demonstrated    by  the 
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experiments  of  MM.  Magendie  and  Segalas.  M.  Segalas  varied  Hunter's  experiment 
in  the  following  manner  :  A  fold  of  small  intestine  was  drawn  out  of  a  wound  in  the 
belly  of  a  dog ;  all  the  blood-vessels  passing  to  and  from  it  were  tied,  with  the  excep- 
tion of  one  artery;  a  vein  punctured  upon  the  mesentery  allowed  the  blood  to  escape, 
which  would  otherwise  have  stagnated  in  the  part.  The  lacteal  vessels  and  nerves 
were  left  entire.  The  fold  of  intestine  was  then  tied  at  both  extremities,  and  an 
aqueous  solution  of  the  alcoholic  extract  of  mix  vomica  was  poured  into  it.  During 
the  hour  which  followed,  the  poison  produced  no  symptoms.  The  ligatures  being 
then  removed  from  one  of  the  veins,  the  blood  was  allowed  to  return  in  the  natural 
course  of  its  circulation.     In  six  minutes  from  this  time  the  poison  took  effect. 

The  experiments  of  M.  Magendie  illustrating  the  same  point  are  well  known. 

The  thigh  of  a  dog  was  separated  by  M.  Magendie  from  the  body,  by  a  division 
of  every  part,  with  the  exception  of  the  artery  and  vein ;  into  each  of  these  vessels  a 
quill  was  introduced  and  tied  by  two  ligatures  ;  between  these  ligatures  the  vessels 
were  divided,  and  thus  all  communication  was  cut  off  between  the  body  and  the 
limb,  except  that  which  was  maintained  by  the  circulation  of  the  blood.  Two  grains 
of  the  upas  tieute  were  then  inserted  into  a  wound  in  the  foot  of  the  separated  limb. 
In  about  four  minutes  the  poison  manifested  its  effects  upon  the  system. 

From  these  and  other  facts,  it  appears  certain  that  Hunter's  idea  of  the  lymphatics 
being  the  only  absorbents  is  incorrect ;  and  we  are  thence  naturally  led  to  the 
consideration  of  the  value  of  the  theory  of  the  mode  of  absorption  of  the  syphilitic 
poison  which  was  based  upon  that  notion. 

When  lymphatic  absorption  takes  place  in  connection  with  a  suppurating  venereal 
sore,  the  action  of  the  poison  may  be  traced  in  the  clearest  way  along  the  absorbent 
vessels.  In  any  part  of  its  course,  the  poison  may  inoculate  the  vessel  in  which  it  is 
contained,  and  may  produce  a  fresh  venereal  sore,  the  secretion  of  which  may  again 
be  inoculated.  It  usually  happens,  however,  that  the  inguinal  gland  in  which  the 
absorbent  vessels  terminate  is  the  part  affected.  Here  alone,  in  the  great  majority 
of  cases,  does  the  poison  exercise  its  influence  upon  the  absorbent  system ;  but  that 
the  poison  actually  passes,  as  such,  through  the  absorbent  vessels  we  have  abundant 
proof  in  the  specific  effects  of  the  poison  in  the  course  of  those  vessels.  Between 
the  lymphatic  gland  and  the  primary  disease,  a  small  abscess  will  occasionally  form. 
This  will  present  tumid  and  irritable  edges,  will  afford  all  the  characteristics  of  a 
suppurating  venei'eal  sore,  and  will  furnish  an  inoculable  secretion.  We  can  then 
distinctly  trace  the  entrance  of  the  venereal  poison  into  the  lymphatic  vessels,  and 
from  them  into  the  absorbent  glands  in  which  these  vessels  terminate.  The  actual 
existence  of  the  virus  in  any  part  of  this  course  maybe  demonstrated  by  experiments, 
which  have  been  far  too  often  repeated  to  require  any  additional  confirmation. 
Arrived  at  this  point  of  its  course,  on  its  way  apparently  towards  the  thoracic  duct, 
and  from  thence  to  the  general  circulation,  what  becomes  of  it  1  A  very  wonderful 
change  is  here  brought  about.  The  specific  virulent  poison,  which  before  was  liable 
to  contaminate  every  living  part  that  it  came  in  contact  with,  cannot  be  traced 
beyond  this  point.  The  absorbent  vessels  between  the  inflamed  gland  and  the 
thoracic  duct  do  not  ulcerate  or  suppurate ;  the  glands  into  which  they  empty  them- 
selves do  not  become  enlarged  or  inflamed.  The  influence  of  the  poison  is  here  then 
gone.  Beyond  the  glands  first  in  order,  the  fluids  which  the  absorbent  vessels 
contain  are  bland  and  harmless,  incapable  of  being  inoculated,  or  of  infecting  any 
part  with  which  they  come  in  contact.  What  then  has  become  of  the  poison  1  We 
find  it  in  the  vessels  going  into  the  inflamed  absorbent  glands,  but  we  do  not  find  it 
in  the  vessels  which  proceed  from  those  glands.  In  a  certain  number  of  cases,  no 
doubt,  the  poison  is  in  great  measure  discharged  in  the  suppuration  to  which  its 
presence  gives  rise.  But,  when  we  consider  the  exceedingly  minute  quantity  of  an 
animal  poison  that  is  capable  of  producing  its  specific  action  on  a  part,  this  explana- 
tion is  not  sufficient.  Some  of  the  fluid  or  particles  which  enter  the  gland  must,  in 
some  form  or  other,  we  should  think,  pass  through  it,  whether  it  suppurate  or  not. 
Even  although  we  should  suppose  that  the  inflammation  produced  in  the  gland 
entirely  obstructed  its  channels,  still,  before  such  obstruction  could  take  place,  some 
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fluid  would  surely  have  time  to  pass ;  and  this,  if  its  quality  remained  unchanged, 
would  be  sufficient  to  inoculate  any  part  with  which  it  came  in  contact,  or  to  infect 
the  general  system. 

A  similar  series  of  phenomena  may  be  observed  in  the  affections  of  the  lymphatic 
vessels  which  accompany  an  indurated  primary  syphilitic  sore,  with  the  exception  that 
the  action  in  the  glands  is  of  the  same  nature  as  that  which  constitutes  the  primary 
disease.  The  poison  taken  up  by  the  lymphatics  may  during  the  earliest  stage  of  the 
disease  inoculate  a  lymphatic  vessel ;  and  it  almost  always  inoculates  one  or  more  of 
the  lymphatic  glands,  so  as  to  produce  in  them  exactly  the  same  kind  of  disease  as 
existed  in  the  part  from  whence  the  morbid  material  was  derived.  But  beyond  the 
lymphatic  glands  first  in  order,  no  farther  effect  is  produced  upon  the  lymphatic 
vessels.  The  fluids  which  they  contain  are  bland  and  harmless,  and  afford  no  in- 
dication of  containing  any  poisonous  or  irritating  ingredients. 

Up  to  this  point,  then,  we  have  unequivocal  evidence  of  the  presence  of  the  venereal 
poison,  and  of  its  power  of  contaminating  fresh  parts.  Beyond  this,  the  poison  can 
no  longer  be  traced.  The  fluids  in  which  it  was  before  contained  now  neither  possess 
the  power  of  irritating  the  vessels  through  which  they  pass,  nor,  when  extravasated 
from  these  vessels,  of  infecting  other  structures.  Here,  then,  some  wonderful  change 
is  produced.  The  specific  characters  of  the  poison  can  no  longer  be  detected  either 
by  its  morbid  effects  or  by  inoculation.  Even  Hunter  noticed  this  circumstance. 
He  says,  '  We  never  find  the  lymphatic  vessels  or  glands  that  are  second  in  order 
affected.'  And  he  remarks  that,  when  the  disease  has  been  contracted  from  a  cut 
upon  the  finger,  he  has  seen  the  bubo  come  on  a  little  above  the  bend  of  the  arm, 
upon  the  inside  of  the  biceps  muscle.  In  such  instances  no  bubo  has  formed  in  the 
arm-pit,  the  most  common  place  for  glands  to  be  affected  by  absorption. 

Virchow  has  noticed  the  same  point.  In  speaking  of  the  occasional  introduction 
—  or  intravasation,  as  he  terms  it — of  pus  and  other  diseased  products  into  venous  and 
lymphatic  vessels  opened  by  abscesses  and  ulcers,  he  remarks  that  the  transit  of  pus  by 
lymphatic  vessels  is  not  at  all  uncommon,  but  he  contends  strongly  against  the  produc- 
tion of  general  pyaamic  infection  by  this  means.  '  All  the  lymphatic  vessels,'  he  says, 
'  which  are  in  a  condition  to  take  up  pus  in  this  way  are  peripheral  ones,  whether  they 
arise  from  external  or  internal  parts,  and  only  after  a  somewhat  lengthened  course  do 
they  gradually  reach  the  blood-vessels.  In  all,  interruptions  are  formed  by  the 
lymphatic  glands ;  and  since  we  know  that  the  lymphatic  vessels  do  not  pass  through 
the  glands  as  wide,  tortuous,  and  interlacing  canals,  but  that,  after  they  have  broken 
up  into  fine  branches,  they  enter  into  spaces  which  are  filled  with  cellular  elements,  it  is 
manifest  that  no  pus-corpuscles  can  pass  a  gland.'  This  very  important  point  of  view, 
although  it  meets  with  the  best  possible  confirmation  in  the  daily  experience  of  the 
practical  physician,  is  generally  overlooked,  as  Virchow  conceives.  He  instances  the 
process  of  tattooing.  However  minute  the  subdivision  may  be  of  the  substances 
introduced,  we  never  find  these  conveyed  beyond  the  nearest  lymphatic  gland.  In 
proof  of  this  statement,  Virchow  adduced  an  example  in  which  substances,  intro- 
duced for  this  purpose  by  a  soldier  fifty  years  before,  had  not  penetrated  farther  than 
the  nearest  lymphatic  gland,  as  proved  by  microscopical  examination  of  the  parts. 

Although,  as  he  remarks,  these  glands  act  as  a  filter,  in  mechanically  retaining  the 
coarser  particles  contained  in  the  current  of  fluid  passing  through  the  glands,  that  is  not 
by  any  means  their  whole  office.  '  They  have  manifestly  another  part  to  play,  inasmuch 
as  the  substance  of  the  glands  indubitably  takes  up  into  itself  certain  ingredients  from 
the  fluid  mass  of  the  lymph,  retains  them,  and  thereby  also  alters  the  chemical  constitu- 
tion of  the  fluid,  so  that  it  quits  the  gland  all  the  more  altered,  because  it  must  at  the 
same  time  be  assumed  that  the  glands  yield  up  certain  constituents  to  the  lymph,  which 
did  not  previously  exist  in  it.'  Virchow  illustrates  these  statements  by  an  appeal  to 
ordinary  phenomena  observed  in  cases  of  malignant  tumour  and  syphilis.  '  When  an 
axillary  gland  becomes  cancerous  after  previous  cancerous  disease  of  the  mamma,  and 
when,  during  a  long  period,  only  the  axillary  gland  remains  diseased,  without  the 
group  of  glands  next  in  succession  or  any  other  organs  becoming  affected  with  cancer, 
we  can  account  for  this  upon  no  other  supposition  than  that  the  gland  collects  the 
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hurtful  materials  absorbed  from  the  breast,  and  thereby  for  a  time  affords  protection 
to  the  body ;  but  at  length  this  protection  proves  insufficient ;  and  perhaps  at  a  later 
period  the  gla  nd  itself  becomes  a  new  source  of  independent  infection  to  the  body,  and 
a  further  propagation  of  the  poisonous  matter  may  take  place  from  its  diseased  parts.' 

Neither  observation  nor  experiment,  then,  affords  any  proof  that  the  venereal  virus 
is  conveyed,  as  such,  through  the  absorbent  glands;  all  the  direct  evidence  which 
we  have  points  to  an  opposite  conclusion.  The  particles  in  which  the  poison  resides 
here  undergo  some  change,  become  perhaps  disintegrated,  and  after  that  process  the 
effects  of  the  poison  in  the  lymphatic  vessels  appear  to  cease. 

The  evidence  upon  which  it  has  been  assumed  that  the  venereal  poison  enters  the 
system  through  the  absorbent  vessels  must,  therefore,  be  regarded  as  most  inconclusive. 
Arrived  at  the  first  lymphatic  gland  which  it  meets,  and  there  undergoing  some  change, 
it  becomes  incapable  any  longer  of  producing  its  specific  effects;  and  we  cannot 
therefore  admit  that  this  is  the  way  in  which  the  system  becomes  infected  afcer  the 
specific  primary  adhesive  action. 

If  we  reflect  upon  the  different  ways  in  which  foreign  substances  can  be  taken 
into  the  living  body,  we  shall  find  that  every  such  way  is  furnished  with  certain 
sentinels  or  guards,  which  oppose  the  entrance  of  materials  which,  if  admitted,  would 
prove  injurious.  Whenever  any  irritating  matters  are  applied  to  the  skin,  which 
might,  by  being  absorbed,  become  injurious  to  the  system,  the  delicate  sense  of  touch 
informs  us  of  what  is  going  on,  and  urges  us  to  get  rid  of  the  offending  material. 
This  is  a  sense  common  to  the  whole  body.  But  the  parts  through  which  foreign 
matters  are  usually  taken  into  the  system  are  guarded  in  an  especial  manner.  Th  us, 
in  addition  to  the  sense  of  touch,  we  see  the  mouth  guarded  by  the  sense  of  smell  and 
that  of  taste:  three  out  of  five  senses  concentrated  around  the  opening  by  which  the 
food  enters  into  the  system  ;  and  one  at  least  of  the  other  two  always  ready  to  assist  in 
affording  information  of  its  nature.  If  we  trace  the  food  onward,  we  find  that  it  has 
to  pass  the  double  row  of  teeth,  which  are  acutely  sensible  to  the  presence  of  any 
hard  particles  that  may  have  become  accidentally  mixed  with  it.  Should  any  fresh 
flavour  be  produced  in  the  process  of  mastication,  there  are  the  means  provided  for 
appreciating  it  as  the  food  passes  through  the  posterior  fauces.  The  stomach  we  find 
ready,  in  its  turn,  to  reject  that  which  is  injurious;  and  throughout  the  alimentary 
canal  there  is  an  apparatus  composed  of  a  multitude  of  different  parts,  all  combining 
to  hurry  on  and  eliminate  from  the  system  any  materials  which,  if  left,  would  be 
detrimental  to  it. 

Finally,  we  have  a  wonderful  system  of  minute  capillary  tubes  (endowed  with  the 
faculty  of  distinguishing,  so  to  speak,  the  chyle  from  other  matters)  taking  up  and 
pouring  freely  into  the  blood  that  which  is  required  for  the  nourishment  of  the  system, 
but  refusing  to  admit  anything  else.  These  lacteals  are  very  similar  indeed  in 
structure,  in  disposition,  and  in  function,  to  the  absorbent  vessels  elsewhere.  It  is 
true  that  we  cannot  trace  equally  well  the  processes  involved  in  the  assimilation  and 
absorption  of  the  different  individual  organs  of  the  body,  as  in  the  analogous  actions 
which  convert  the  food  originally  into  part  of  the  living  being;  but,  from  what  we 
do  know,  we  have  abundant  evidence  that  the  same  care  is  taken  with  regard  to  each 
part  as  with  respect  to  the  whole  ;  and  we  have  reason  to  believe  that  other  channels, 
through  which  foreign  matters  may  enter  the  system,  are  guarded  with  the  same  care 
as  that  by  which  the  common  food  is  received. 

Such  facts  would  lead  us  to  the  a  priori  conclusion  that  some  means  must  exist 
to  prevent  the  indiscriminate  introduction  into  the  circulation  of  any  materials  which 
might  find  their  way  into  the  absorbents  during  the  active  ulceration  of  a  part ;  and 
observation  demonstrates  to  us  that  such  a  provision  really  exists.  The  particles  taken 
up  by  absorption  ultimately  again  form  part  of  the  general  circulating  fluid  from 
which  they  were  at  first  derived.  They  have  as  much  to  be  assimilated  as  animal 
matter  taken  fresh  into  the  stomach.  The  bone,  the  tendon,  the  muscles,  the  nerve, 
which  are  thus  removed,  can  no  longer  be  recognised  as  such  after  they  have  been 
acted  upon  by  the  absorbents.  All  the  different  tissues  that  undergo  this  process 
form  a  single  fluid,  which  ultimately  becomes  a  part  of  the  general  circulating  mass, 
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and  can  then  in  no  way  be  distinguished  from  similar  products  derived  from  the 
process  of  ordinary  digestion.  The  action  which  converts  foreign  animal  matter  into 
blood,  and  that  which  converts  parts  of  the  living  body  into  blood  by  the  agency  of 
the  absorbents,  are  then  analogous  ;  and  they  agree  in  having  the  very  remarkable 
property  of  converting  some  substances,  which  when  introduced  in  any  other  way  act 
as  poisons  upon  the  system,  into  harmless  agents.  It  has  been  shown  by  the  Abbe 
Fontana,  that  the  poison  of  the  viper,  when  introduced  into  the  stomach,  undergoes 
some  change  which  prevents  its  poisonous  effects  upon  the  system.  It  has  also 
been  shown  by  two  Prench  physiologists  that  the  same  thing  happens  with  regard  to 
the  woorai-a  poison,  and  we  have  it  upon  no  less  authority  than  that  of  Sir  B.  Brodie 
that  opium  may  be  digested  in  the  stomachs  of  some  animals,  and  that  in  that  process 
its  poisonous  qualities  are  destroyed.  '  I  have  injected,'  says  Sir  B.  Brodie, '  a  strong 
watery  solution  of  opium  into  the  stomach  of  a  rabbit,  but  no  poisonous  effect  was 
produced,  although  a  similar  solution,  injected  into  the  cellular  membrane,  occasions 
stupefaction  and  death.'  In  like  manner,  we  find  that  cancerous  matter  cannot  be 
propagated  from  a  part  to  the  general  system  through  the  lymphatic  glands ;  but  we 
have  evidence  to  prove  that  it  may,  under  certain  circumstances,  be  so  propagated 
through  the  blood-vessels.  It  is  true  that  the  veins  in  the  immediate  neighbourhood 
of  a  cancer  are  very  frequently  blocked  up  with  coagula,  affording  another  instance 
of  the  preservative  power  above  mentioned ;  but  when  this  is  not  the  case,  the  cancer 
cells  may  apparently  be  conveyed  in  the  course  of  the  circulation  and  infect  distant 
parts.  We  have  an  experiment  on  the  authority  of  Langenbeck,  related  in  the 
'  Encyclopedie  anatomique,'  in  which  some  fresh  cancerous  matter  was  injected  into  the 
veins  of  a  dog,  and  cancerous  tubercles  were  consequently  developed  in  the  animal's 
lungs. 

In  like  manner,  I  suppose,  it  might  be  possible  under  certain  peculiar  circum- 
stances to  infect  the  general  system  with  cancer  through  the  absorbent  vessels ;  but 
the  fact  that  the  glands  first  in  order  only  are  affected  in  consequence  of  local 
cancerous  diseases,  forbids  the  idea  that  this  is  the  way  in  which  the  disease  is  usually 
conveyed  to  other  parts. 

These  observations  will  enable  us  to  consider  on  sound  physiological  principles  the 
change  that  is  produced  in  the  venereal  poison  during  the  passage  of  the  matters  in 
which  it  is  contained  through  the  lymphatic  glands.  These  materials  are  themselves 
undergoing  a  change  which  will  fit  them  for  becoming  part  of  the  circulating  fluid, 
and  it  would  seem  that  the  poison  also  undergoes  a  change  similar  to  that  produced 
in  the  poison  of  the  viper,  or  in  the  woorara  poison,  by  the  stomach. 

The  difference  in  the  nature  of  the  fluid  in  the  lymphatic  vessels,  before  and 
after  it  has  passed  the  inguinal  glands,  is  then  analogous  to  the  difference  in  the 
qualities  of  the  woorara  poison  before  and  after  it  has  undergone  digestion  in  the 
stomach  and  the  lacteals.  In  both  cases  do  the  fluid  contents  of  the  lymphatic 
vessels  undergo  a  change  fitting  them  to  become  a  part  of  the  circulating  fluid  ;  in 
both  cases  are  poisonous  matters  sometimes  converted  or  assimilated,  and  sometimes 
rejected  ;  by  vomiting  in  the  case  of  the  stomach,  by  suppuration  in  the  case  of  the 
lymphatics. 

In  looking  over  my  notes  of  cases  which  presented  themselves  at  the  Lock 
Hospital  during  the  year  1854,  I  collected  together  and  arranged  in  a  tabular  form 
forty-nine  consecutive  cases  of  suppurating  bubo.  Of  these,  five  only  are  recorded  as 
having  been  accompanied,  or  followed,  by  any  secondary  affection  during  the  period 
that  they  remained  under  observation.  In  one  of  these  five  there  was  a  distinct 
history  of  previous  disease,  both  primary  and  secondary.  In  another,  the  cervical 
glands  were  enlarged,  and  the  suppuration  in  the  groin  may  therefore  probably  have 
been  of  a  strumous  character.  In  two  cases,  the  secondary  eruption  was  tubercular 
— an  affection  most  obstinate  in  its  nature,  very  liable  to  recur  after  having  once  dis- 
appeared, and  comparatively  seldom  occurring  as  the  first  symptom  of  cutaneous 
disease.  These,  then,  I  regard  in  all  probability,  like  the  first  of  the  five  cases,  as  the 
result  of  some  previous  syphilitic  infection.  This  analysis  would  thus  leave  only 
one  case  out  of  forty-nine  in  which  a  disease  which  produced  a  suppurating  bubo 
also  produced  secondary  syphilis. 


328  VENEREAL   DISEASE. 

On  the  other  hand,  I  collected  and  tabulated  in  the  same  way  thirty-one  con- 
secutive cases  of  secondary  syphilitic  eruption.  In  one  only  of  these  cases  does  the 
history  afford  any  mention  of  a  suppurating  bubo,  and  in  that  one  case  the  history 
is  not  satisfactory  upon  the  point.  Such  facts  appear  to  establish  indisputably  the 
proposition  that  the  chances  of  the  infection  of  the  system  in  cases  of  syphilis  are 
inversely  in  proportion  to  the  degree  of  irritation  and  inflammation  of  the  absorbent 
vessels  leading  from  the  primary  seat  of  disease. 

Physiological  absorption. — Hunter  believed  that  the  syphilitic  poison  might  be 
simply  absorbed  by  the  vessels  of  a  part,  without  giving  rise  to  any  local  affection  ; 
and  ever  since  his  time  there  have  been  original  observers  who  have  held  the  same 
doctrine.  Thus  Mr.  Lane,  one  of  the  present  consulting  surgeons  of  the  Lock 
Hospital,  has  shown,  by  inoculation,  that  a  bubo  was  of  a  specific  character,  when  no 
primary  lesion  could  be  found  upon  the  most  minute  examination ;  Dr.  Marston,  of 
the  Royal  Artillery,  has  lately  recorded  cases  in  the  '  Transactions  of  the  Royal 
Medical  and  Chirurgical  Society,'  in  which  constitutional  syphilis  occurred  without 
any  previous  primary  symptom.  And  cases  have  occurred  in  my  own  practice  in 
which  every  effort  has  been  made  to  discover  a  primary  lesion  in  cases  of  constitu- 
tional syphilis  without  any  such  being  detected. 

Lymphatic  absorption  in  the  female. — Although  buboes  are  not  so  generally 
observed  in  women  as  in  men,  yet  when  they  do  occur  in  connection  with  venereal 
sores  on  the  external  parts  of  the  organs  of  generation,  they  are  equally  characteristic 
of  the  nature  of  the  affection.  A  suppurating  venereal  sore  which  has  been  subjected 
to  irritation  in  a  woman  will  sometimes  produce  the  characteristic  suppurating 
inguinal  gland,  and  an  indurated  sore  on  the  skin  will  be  followed  by  the  correspond- 
ing affection  of  the  glands  previously  described  as  amygdaloid.  It  frequently,  how- 
ever, happens  that  a  woman  who  has  never  been  pregnant  will  be  found  to  be  syphilitic 
without  any  enlargement  of  the  inguinal  glands.  The  distribution  of  the  lymphatics 
affords  a  satisfactory  explanation  of  this  circumstance.  The  lymphatics  from  the  skin, 
the  vestibulum,  and  the  mucous  membrane  of  the  clitoris  empty  themselves  into 
the  inguinal  glands,  but  those  from  the  vagina  proper  and  neck  of  the  uterus  com- 
municate directly  with  the  glands  within  the  pelvis. 

It  sometimes  happens  that  women  suffering  from  some  affection  of  the  vagina 
or  neck  of  the  uterus  are  attacked  with  very  severe  and  persistent  pain  in  the  iliac 
region  on  one  side.  The  pain,  as  the  author  has  witnessed,  is  occasionally  of  the 
severest  character,  and  may  last  for  days.  There  is  no  corresponding  febrile  dis- 
turbance in  these  cases,  no  heat  of  skin  nor  hypersensibility  in  any  other  part- 
Such  cases  may  have  been  mistaken  for  inflammation  of  the  ovary,  or  for  peritonitis, 
such  as  has  been  described  as  the  consequence  of  gonorrhoea  extending  up  the  Fallopian 
tube,  but  it  appears  to  be  much  more  probable  that  the  symptoms  depend  upon  an 
enlarged  or  inflamed  lymphatic  gland  within  the  abdomen. 

Cruikshank J  observes  that  when  a  chancre  is  formed  on  the  glans  penis,  there 
is  seldom  a  bubo  in  the  groin,  and  yet  that  the  constitution  may  be  affected  by  the 
disease  as  certainly  as  when  it  occurs  upon  the  pressure. 

The  superficial  lymphatics  of  the  glans  penis  have  been  demonstrated  to  com- 
municate with  vessels  going  to  the  inguinal  glands  in  the  groin  ;  the  lymphatics 
from  the  substance  2  of  the  glans  probably  join  those  which  run  along  the  urethra 
into  the  pelvis.  In  like  manner,  the  superficial  absorbents  of  the  clitoris  go  to  the 
inguinal  glands,  but  the  deeper  probably  pass  directly  into  the  abdomen.  Although 
Cruikshank's  observation  can  hardly  be  maintained  with  reference  to  absorption  by 
the  superficial  lymphatics,  yet  his  idea  appears  to  be  well  founded  with  regard  to 
cases  where  these  may  have  been  destroyed,  and  absorption  may  have  taken  place 
only  from  the  deeper  structures.  Practically  we  may  conclude  that  as  non-specific 
affections  of  the  uterus  and  upper  parts  of  the  vagina  do  not  produce  enlargement  of 
the  inguinal  glands,  neither  do  venereal  affections  which  are  confined  to  these  parts. 
The  proportion  of  venereal  cases  in  which  the  enlarged  glands  can  be  detected 
is  therefore  less  in  women  than  in  men. 

1   On  the  Lymphatics,  p.  1-52.      2  The  Author  is  not  aware  that  these  have  been  dissected. 
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CHAPTER   V. 

DESTRUCTIVE    SYPHILITIC    INFLAMMATION  :    PHAGEDENA :    SERPIGINOUS   SORES. 

Destructive  Syphilitic  Inflammation. 

It  is  a  very  remarkable  fact  that  some  of  the  most  vascular  parts  of  the  body,  and 
those  the  best  supplied  with  nerves,  are,  under  certain  circumstances,  the  most  prone 
to  mortification.  The  parts  of  generation,  amply  supplied  with  nerves  and  blood- 
vessels, will,  under  the  influence  of  the  venereal  poison,  occasionally  become  intensely 
inflamed,  and  that  inflammation  will  speedily  terminate  in  gangrene.  If  the  gangrene 
so  produced  occurs  within  a  short  time  after  the  application  of  the  poison,  the  death 
of  the  part  involves  the  destruction  of  the  poison.  They  together  cease  to  exist ; 
and,  when  the  slough  separates,  an  ordinary  sore  alone  remains,  requiring  no  specific 
treatment. 

Mortification  of  some  part  of  the  organs  of  generation  sometimes  appears  to 
depend  upon  a  diseased  state  of  the  blood,  independent  of  any  local  cause.  The  blood 
will  stagnate  in  the  capillaries  of  the  skin  here  as  elsewhere  ;  and  the  tendency  to 
mortification  will  first  show  itself  in  the  most  vascular  parts.  The  skin  will  be 
affected  before  the  areolar  tissue,  and  the  areolar  tissue  before  the  fibrous  and 
membranous  parts. 

1.  The  mortification,  which  involves  the  whole  of  the  infected  tissues,  will  some- 
times be  of  the  dry  kind,  but  generally  it  will  be  of  the  moist  variety.  In  the  first 
there  will  be  little  pain  or  swelling,  but  in  the  second  there  will  be  much  effusion, 
with  great  pain  and  a  considerable  amount  of  constitutional  disturbance.  Both 
these  varieties  of  mortification  may  occur  where  there  is  no  evidence  of  the  disease 
having  arisen  from  the  application  of  any  poison ;  and,  on  the  other  hand,  they  will 
occasionally  as  evidently  appear  to  depend  upon  direct  contagion.  Patients  in 
apparent  health  will  sometimes,  Avifchin  three  or  four  days  after  exposure,  find  some 
part  of  the  organs  red,  swollen,  and  extremely  painful.  In  the  centre  of  the  inflamed 
part  a  dusky  spot  will  indicate  that  the  blood  has  already  begun  to  stagnate  in  the 
vessels.  The  nutrition  of  the  parts  is  no  longer  maintained ;  irregular  excavations 
are  made  by  small  portions  of  the  tissues  being  thrown  off  in  the  sanious  discharge. 
The  whole  part  affected  becomes  of  a  darker  hue,  and  ultimately  presents  the  ordinary 
appearance  of  gangrene.  After  a  time  a  line  of  demarcation  is  established,  the  slongh 
is  thrown  off,  and  the  wound  generally  cicatrises  without  difficulty.  This  process, 
effected  by  nature,  is  very  similar  to  that  which  is  artificially  produced  by  the 
application  of  caustic  to  a  suppurating  venereal  sore.  In  both  cases,  if  the  mortifica- 
tion has  reached  all  the  parts  which  have  imbibed  the  poison,  the  destruction  of  the 
poison  will  take  place  in  that  of  the  tissues  which  contained  it. 

In  cases  where  the  whole  of  the  infected  tissues  perishes,  there  is  very  seldom 
indeed  any  subsequent  affection  of  the  patient's  system,  even  supposing  he  has  been 
in  a  position  to  contract  an  infecting  sore ;  and  the  reason  of  this  doubtless  is,  that 
the  action  which  terminates  in  mortification  commences  at  the  same  time  as  or  very 
soon  after  the  application  of  the  poison.  In  cases  where  the  mortification  has  been 
artificially  produced,  on  the  contrary,  a  period  of  incubation  may  have  existed,  of 
some  days  or  weeks,  before  the  disease  has  shown  itself,  and  consequently  before  the 
caustic  is  applied  ;  and  during  this  time  the  tissues  will  have  imbibed  the  poison  to 
a  greater  extent  than  the  caustic  can  reach. 

The  morbid  action,  which  we  are  now  considering,  appears  to  be  communicable 
by  contact,  although  this  cannot  be  so  closely  traced  as  in  the  other  forms  of  venereal 
inoculation.  In  patients,  for  instance,  in  whom  the  general  health  has  not  been 
impaired,  parts  which  have  no  direct  connection,  either  by  blood-vessels  or  nerves, 
will  appear  to  infect  each  other.  Thus  the  glans  and  the  prepuce,  the  opposed 
surfaces  of  the  labia  or  of  the  nates,  will  sometimes  become  affected  in  a  similar 
manner  and  exactly  to  the  same  extent;  and  when  lymphatic  absorption  accompanies 
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the  gangrenous  inflammation,  the  destructive  action  is  tolerably  sure  to  be  com- 
municated from  the  original  sore  to  the  corresponding  inguinal  gland,  and  from  it  to 
the  surrounding  areolar  tissue  and  skin. 

2.  The  second  form  of  destructive  inflammation  is  by  far  more  common,  and 
ordinarily  of  much  longer  duration.  In  it  the  infected  tissue  dies  slowly,  bit  by  bit, 
by  a  kind  of  molecular  necrosis  ;  and,  in  consequence  of  this  tardy  action,  the  whole 
of  the  infecting  portions  never  perish  at  the  same  time.  A  part  is  always  left  as  a 
focus  of  contagion,  and  this  involves  fresh  portions,  which,  in  their  turn,  are  thrown 
off",  but  not  before  they  have  communicated  the  disease  to  parts  beyond. 

This  action  constitutes  the  phayedwnic  venereal  sore.  It  may  appear  as  an 
original  disease,  or  it  may  supervene  upon  any  of  the  forms  already  described.  It  is 
inoculable,  and  generally  arises  from  the  direct  result  of  the  application  of  the 
venereal  poison  ;  but  secondary  forms  of  syphilitic  disease  may  assume  precisely  the 
same  characters.  These,  however,  cannot  readily  be  inoculated  upon  the  patient, 
whereas  the  primary  phagedenic  ulcer  can.1 

The  phagedenic  ulcer  spreads  irregularly  in  different  directions,  is  accompanied 
often  by  much  pain,  and  yields  a  profuse  discharge.  This  consists  of  an  ill-formed 
sanious  pus,  mixed  up  with  the  debris  of  organic  tissues.  It  does  not  affect  the 
inguinal  glands,  provided  these  have  not  become  implicated  before  the  phagedenic 
action  has  fairly  set  in  ;  if  they  have,  the  bubo  will  probably  open  and  present  the' 
same  phagedenic  appearance  as  the  original  sore. 

There  is  one  form  of  the  destructive  syphilitic  inflammation  which  presents  very 
peculiar  characters.  Instead  of  spreading  from  one  point  in  a  more  or  less  circular 
form,  the  disease  may  slowly  extend  in  the  form  of  poi'tions  of  circles,  from  several 
points  at  once ;  or,  while  the  central  portion  first  attacked  heals,  the  affection  will 
spread  in  a  circular  form,  continually  attacking  fresh  parts.  The  skin  which  is 
healed  will  then  present  a  shining  glazed  appearance,  surrounded  by  a  dark-coloured 
circle  of  irregular  so-called  ulceration.  This  affection  has  been  named  the  serpiginous 
chancre.  Like  every  other  form  of  chancre,  it  may  be  accurately  simulated  by  a  form 
of  secondary  disease,  the  capability  of  ready  inoculation  upon  the  patient  who  has  it 
alone  as  a  rule  excepted.  This  affection  spreads  by  a  true  necrosis  :  as  one  part  heals, 
another  becomes  in  succession  red,  livid,  and  disintegrated,  the  particles  being  thrown 
off  in  a  thin  sanious  discharge.  The  loss  of  substance  is  occasioned  entirely  in  this 
way,  and  not  at  all  by  the  action  of  the  absorbents.  This  form  of  destructive  in- 
flammation will  sometimes  continue  for  months,  or  even  years  ;  occasionally  nearly 
healing,  and  then  again,  without  any  apparent  cause,  spreading  in  the  same  peculiar 
manner.  It  affects  the  folds  of  the  groin,  and  the  inside  of  the  thighs  and  nates, 
perhaps  more  frequently  than  any  other  parts. 

The  destructive  inflammation  that  occurs  on  the  surface  of  an  indurated  chancre 
will  sometimes  present  the  same  appearance  for  a  short  time  as  a  soft  phagedenic 
sore.  This  must  be  regarded  as  an  accidental  complication  only,  and  not  as  a  variety 
of  the  true  phagedenic  ulceration  (fig.  VI.) 

A  patient  had  a  most  obstinate  serpiginous  sore  which  defied  all  treatment.  He  was  in- 
oculated with  different  kinds  of  syphilitic  matter.  Nothing  remarkable  occurred  from  these 
inoculations:  he  was  then  inoculated  with  the  secretions  from  his  own  serpiginous  sores.  The 
results  of  these  inoculations  were  the  production  of  sores  exactly  similar  in  character  to  those 
from  whence  the  secretion  was  taken. 

Upon  each  inoculated  point  a  very  well-developed  and  fully  formed  pustule  appeared 
within  the  first  few  days.  These  pustules  were  depressed  in  their  centres,  and  when  they 
broke  left  exceedingly  irritable  ulcers.  These  ulcers  were  extremely  painful,  and  surrounded 
by  a  deep  red  margin.  A  series  of  three  sets  of  inoculations  was  performed,  and  the  poison 
appeared  quite  as  active  and  virulent  at  last  as  at  first. 


1  The  experiment  of  inoculating  this  form  of  disease  should  be  carefully  avoided;  for  a 
surgeon  can  never  tell  when  the  artificial  inoculation  which  he  produces  will  heal,  and  he  will 
have  the  credit  of  having  prolonged  the  disease  if  the  original  sore  should  heal  before  the 
inueulation. 
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CHAPTER   VI. 

LOCAL  TREATMENT  OF  VENEREAL  SORES. 

Treatment  of  suppurating  venereal  sores. — The  venereal  poison  requires  a  living 
nidus  for  its  development,  and  a  certain  period  must  elapse  before  its  specific  action 
can  take  place.  If  within  the  first  five  days  of  the  application  of  the  poison  the 
part  to  which  it  is  applied  be  destroyed  by  caustic,  the  death  of  that  part  will 
determine  the  cessation  of  the  morbid  action.  This  cauterisation,  to  be  effective, 
must,  however,  extend  to  all  the  tissues  which  have  imbibed  the  poison.  It  can, 
therefore,  only  be  practised  with  success  in  the  case  of  those  chancres  which  appear 
within  a  very  few  days  of  the  application  of  the  poison.  If  a  period  of  incubation 
have  taken  place,  the  tissues  will  so  have  imbibed  the  poison,  that  it  will  be  in  vain 
to  attempt  to  destroy~all  the  parts  that  have  been  infected. 

Suppurating  sores  generally  make  their  appearance  very  shortly  after  the  applica- 
tion of  the  poison  ;  and  to  these,  therefore,  the  method  of  treatment  by  cauterisation 
is  admirably  adapted.  For  the  purpose  of  securing  the  intended  result,  strong 
caustics  should  be  used ;  and  as  these  may  sometimes  extend  further  than  is  desired, 
it  is  always  advisable,  before  applying  the  caustic,  to  have  an  antidote  at  hand,  so  as 
to  limit  its  action  when  necessary.  When  the  caustic  has  produced  its  requisite 
action,  the  antidote  may  be  applied ;  this  will  have  the  effect  of  preventing  the 
destruction  of  more  tissue  than  is  necessary,  and  also  relieve  the  pain  to  which  it 
gives  rise.  Thus,  if  a  strong  acid  be  used,  a  solution  of  carbonate  of  potash,  or  chalk, 
will  form  a  good  antidote.  If  an  alkaline  caustic  be  employed,  some  vinegar  may 
very  conveniently  be  used  to  limit  its  action.  When  nitrate  of  silver  is  applied,  the 
common  olive  oil  is  the  best  subsequent  application. 

The  caustics  most  used  for  the  purpose  of  destroying  the.  suppurating  syphilitic 
sores  are  the  mineral  acids,  or  a  combination  of  potash  and  lime.  The  nitrate  of 
silver  will  seldom  extend  sufficiently  deep  to  eradicate  the  disease. 

The  strong  nitric  acid  has  often  been  employed,  and  acts  extremely  well ;  but  it 
gives  very  considerable  pain  when  applied  to  the  surface  of  the  body. 

Another  preparation  which  has  been  very  much  used  is  a  combination  of  sulphuric 
acid  and  powdered  vegetable  charcoal.  According  to  M.  Ricord,  when  this  prepara- 
tion, in  the  form  of  a  paste,  is  applied  to  a  chancre,  it  dries  quickly,  and  forms  a 
kind  of  black  crust,  which  remains  adherent  to  the  tissues,  combines  with  them,  and 
is  not  detached  for  several  days.  The  wound  will  then  be  found  in  a  suitable  case  to 
have  lost  its  specific  qualities  and  to  be  in  a  healing  condition.  The  application  of 
this  caustic  causes  very  severe  pain,  which  lasts  for  a  considerable  period.  The  pain, 
however,  is  said  to  be  less  than  that  produced  by  the  nitric  acid ;  but  then  it  does 
not  admit  of  being  relieved  in  the  same  way  by  the  application  of  an  antidote. 

Perhaps  the  most  convenient  form  of  caustic  is  the  potassa  cum  calce,  as  prepared 
in  the  shape  of  little  rods  for  the  purpose.  The  lime  combines  with  the  moisture  of 
the  parts,  and  prevents  this  from  extending  itself  over  the  neighbouring  surface. 
The  extent  to  which  this  caustic  acts  may  therefore  be  regulated  in  the  most  accurate 
manner;  and  after  it  has  done  its  duty,  the  application  of  some  dilute  acid  will  relieve 
the  pain  which  it  has  caused. 

The  actual  cautery  is  a  remedy  which  has  often  been  successfully  used  for  the 
phagedenic  form  of  ulceration.  The  object  with  this,  as  with  the  other  kinds  of  caustic, 
is  to  destroy  the  whole  of  the  infected  tissue,  and  completely  to  kill  every  part  to 
which  the  cauterising  action  extends.  Por  this  purpose  the  cautery  should  be  heated 
to  a  white  heat,  and  allowed  to  remain  on  the  diseased  part  sufficiently  long  to  destroy 
the  tissues  to  the  requisite  depth.  Phagedenic  sores  treated  in  this  way  have  been 
known  subsequently  to  present  a  healthy  surface,  and  to  heal  without  further  trouble. 

Serpiginous  sores  are  often  too  extensive  to  be  conveniently  treated  in  this  way. 
A  modification  of  the  plan  may  then  be  adopted.  The  outer  edge  of  the  sore  may  be 
alone  destroyed,  so  that  the  diseased  part   may  be   completely  surrounded  by  an 
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artificial  line  of  demarcation.  This  will  sometimes  prevent  the  extension  of  the 
disease.  It  will  often  happen  that  the  edges  of  serpiginous  sores  are  undermined, 
and  if  the  cautery  be  then  applied  to  the  edges  only  of  the  skin,  it  may  not  reach  to 
the  circumference  of  the  disease.  It  is  safe,  under  such  circumstances,  to  destroy  the 
skin  deeply  two  or  three  lines  from  its  detached  margin. 

The  ordinary  suppurating  venereal  sore,  if  not  in  its  origin  destroyed  by  caustic, 
will  generally  run  its  course,  of  five  or  six  weeks'  duration,  and  heal  of  its  own 
accord,  without  leaving  any  injurious  effects  in  the  patient's  general  system. 

It  may  be  well,  however,  to  use  various  means  to  accelerate  the  healing  of  a 
suppurating  sore,  and  such  means  are  sometimes  absolutely  necessary. 

So  long  as  the  sore  has  the  specific  characters  of  ulcerating  deeply,  with  clearly 
defined  vertical  edges,  it  is  well  to  continue  the  use  of  some  mild  caustic,  such  as  a 
solution  of  nitrate  of  silver.  When  granulations  spring  up  and  the  base  appears 
healthy,  it  matters  little  what  applications  be  used,  provided  the  part  be  kept 
scrupulously  clean. 

The  ulcer  may  assume  the  characters  and  appearances  of  similar  lesions  elsewhere 
situated — e.g.  it  may  be  indolent,  irritable,  or  inflamed,  or,  by  granulating  too  re- 
dundantly, impede  the  cicatrisation.  Such  symptoms  are  to  be  met  by  the  same 
measures  as  would  ordinarily  be  used. 

If  the  chancres  threaten  to  slough,  it  is  best  to  dry  the  parts  and  apply  nitric 
acid  ;  afterwards  using  a  lotion  of  potassio-tartrate  of  iron. 

With  a  solution  of  that  salt  applied  to  the  sore,  and  the  administration  of  the 
same  drug  internally,  the  phagedenic  action  will  almost  always  alter  its  character. 
Some  intractable  or  phagedenic  ulcerations  are  best  treated  by  a  mixture  of  one  part 
of  strong  nitric  acid  to  two,  three,  or  four  parts  of  distilled  water ;  at  other  times  a 
solution  of  carbolic  acid,  one  part  in  forty,  answers  very  well. 

The  common  red  wash  of  St.  George's  Hospital  is  an  admirable  dressing  for 
phagedenic  sores.  It  contains  sulphate  of  copper,  camphor,  and  Armenian  bole. 
The  last-mentioned  substance  prevents  the  lotion  drying  on  the  part. 

In  cases  that  threaten  to  spread,  five  or  ten  grains  of  the  sulphate  of  copper  may 
be  used  to  an  ounce  of  distilled  water;  but  as  this  is  likely  to  cause  consider- 
able pain,  it  is  well  to  combine  with  it  an  equal  quantity  of  opium,  either  in  the  form 
of  powder  or  extract. 

Solutions  of  sulphate  of  zinc  or  nitrate  of  silver  (two  grains  to  the  ounce)  are  also 
often  used. 

When  the  acute  form  of  destructive  inflammation  occurs  soon  after  exposure  to 
contagion,  it  must  be  remembered  that  the  action  which  is  taking  place  may  save  the 
patient's  constitution  from  syphilitic  infection.  It  would  therefore  not  always  be 
advisable  to  prevent  that  action  entirely,  even  if  we  had  the  power  of  so  doing;  the 
object  of  treatment  is  to  restrain  it  within  due  limits.  For  this  purpose  fomenta- 
tions and  poultices  are  generally  sufficient  as  local  applications.  Leeches  in  consider- 
able numbers  have  been  recommended,  but  the  ultimate  benefit  derived  from  them  is 
doubtful :  large  and  repeated  closes  of  opium  with  an  occasional  brisk  aperient  furnish 
the  best  mode  of  constitutional  treatment. 

Of  the  buboes  which  attend  and  accompany  suppurating  chancres,  two  varieties 
may  be  mentioned.  The  progress  of  the  first  we  can  hope  to  arrest,  while  that  of 
the  latter  will  surely  go  on. 

First.  An  inflammation  of  the  lymphatics,  such  as  often  occurs  after  abrasions  or 
wounds  of  other  parts,  may  arise.  The  nearest  inguinal  gland  may  enlarge,  and  the 
textures  around  it  may  inflame,  without  there  being  any  specific  material  in  the 
gland-tissue  itself.  If  an  abscess  form,  it  is  a  simple  abscess,  and  the  ulcerated 
surface  does  not  become  a  chancre,  affording  inoculable  discharge. 

Second.  When  venereal  lymphatic  absorption  occurs  from  a  suppurating  sore, 
there  is  a  transmission  and  lodgment  of  a  chancrous  virus,  in  a  gland  or  in  a 
lymphatic  vessel.  An  abscess  will  then  ensue,  and  the  resulting  ulcer  will  ofttimes 
be  but  a  repetition  of  the  chancrous  process,  and  is  to  be  treated,  therefore,  in  a 
similar  manner  as  the  original  chancre. 
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When  we  have  no  means  of  deciding  to  which  division  the  symptoms  in  the  lym- 
phatics are  to  be  referred,  it  is  well  to  try — by  a  few  leeches,  perfect  rest,  hot  or  cold 
applications,  pressure,  and  the  applications  of  vesicants — to  prevent  suppuration.  Of 
the  latter,  the  best  are — the  vesicant  action  by  a  strong  solution  of  iodine,  or  painting 
the  integument  with  a  strong  solution  of  nitrate  of  silver,  dissolved  with  the  aid  of 
a  little  nitric  acid,  as  suggested  by  Sir  Henry  Thompson.  As  soon  as  the  effect  of 
these  remedies  has  subsided,  pressure  may  be  employed  if  the  parts  are  still  enlarged. 

Should  these  plans  fail,  it  is  better  to  allow  the  patient  to  get  up  and  walk  about 
in  the  air. 

Suppuration  having  set  in,  shall  we  open  by  multiple  and  small  incisions,  or  by 
a  depending  one,  involving  the  whole  length  of  swelling  1  The  former  course — with 
or  without  the  use  of  stimulating  injections — has  proved  very  uncertain  in  its 
results ;  a  free  opening  is  generally  to  be  preferred.  The  wound  may  then  be 
dressed  with  strips  of  lint,  from  the  bottom. 

If  the  integument  be  thin  and  undermined,  the  action  indolent,  and  the  skin  of 
a  dull  red  colour,  opening  from  the  abscess,  by  means  of  a  liberal  application  of 
potassa  fusa,  will  be  found  to  expedite  considerably  the  subsequent  healing. 

When  the  abscess  has  been  laid  open,  it  will  be  sometimes  found  that  a  large 
indolently  inflamed  gland  appears  at  the  bottom.  Between  such  gland  and  the 
opposed  textures  no  union  will  generally  exist,  and  a  probe  may  be  passed  around 
the  circumference  of  the  gland.  Matter  is  apt  to  lodge  in  these  intervals,  and 
burrowing  sinuses  may  follow. 

These  buboes  are  very  troublesome  ;  and  by  far  the  shortest  course  is  to  destroy  the 
gland  by  caustic,  or  to  put  the  patient  under  chloroform,  incise  the  gland,  and  detach 
it  with  the  handle  of  the  knife  or  fingers,  subsequently  stuffing  the  wound  with  lint. 

As  this  may  appear  a  severe  plan  of  treatment,  it  may  be  well  to  try  first  the 
effect  of  repeated  applications  of  nitrate  of  silver  or  the  red  oxide  of  mercury,  by 
which  the  gland-tissue  is  gradually  destroyed,  and  contraction  of  the  walls  of  the 
abscess  may  follow. 

Sinuses,  here  as  elsewhere,  must  be  laid  open ;  for  it  is  very  rarely  that  these 
heal  rapidly  by  the  injection  of  astringent  and  stimulating  lotions.  Of  course,  how- 
ever, the  effect  of  these  can  be  tried  before  proceeding  to  the  incisions. 

When  a  sinus  runs  perpendicularly  downwards — i.e.  at  right  angles  to  the  surface 
of  the  body — it  should  not  be  laid  open.  An  enlarged  and  inflamed  gland  will  often 
be  found  occupying  the  base  of  the  sinus.  By  applying  a  strong  caustic  to  this,  and 
stuffing  the  part  with  lint,  it  may  generally  be  made  to  heal  from  below.  So  soon  as 
there  is  a  healthy  granulating  foundation,  the  sinus  will  begin  to  fill  up.  If  the 
process  becomes  chronic,  it  is  a  good  plan  to  pass  a  narrow  bistoury  to  the  bottom, 
and  incise  the  walls  of  the  sinus,  applying  pressure  afterwards. 

During  the  whole  treatment,  the  patient  should  live  well,  taking  as  much  air  and 
exercise  as  he  well  can,  and  steel  with  tonics  are  genera1  ly  indicated. 

Local  treatment  of  priw,ary  syphilitic  inflammation. — Regarding  the  primary 
adhesive  inflammation  as  the  portal  through  which  the  syphilitic  disease  enters  a 
patient's  constitution,  the  first  question  which  naturally  arises  is,  whether  the  poison 
may  not  be  destroyed  in  embryo  by  caustic,  while  the  disease  is  as  yet  local.  The 
writings  of  many  authors  would  lead  to  the  belief  that  this  might  generally  be 
accomplished,  provided  the  patients  came  sufficiently  early  under  observation.  If  the 
results  of  the  application  of  the  syphilitic  poison  were  always  immediately  developed, 
and  if  the  affection  produced  by  it  always  ran  a  definite  course,  terminating,  as  has 
been  so  often  erroneously  described,  in  the  specific  pustule,  nothing  would  appear  more 
easy  and  simple  than  at  once  to  destroy  the  disease.  But  it  has  already  been  shown 
(Chap.  III.)  that  the  description  of  the  development  of  the  suppurating  sore  does 
not  apply  to  the  infecting  chancre ;  a  period  of  incubation  may  here  exist,  lasting 
over  days  or  weeks,  and  during  this  time  there  is  no  means  of  knowing  what  part 
will  ultimately  be  proved  to  have  received  the  poison.  There  is,  therefore,  in  such  a 
case,  no  possible  means  of  judging  where  the  caustic  should  be  applied.  At  the  end 
of  this  period,  if  the  caustic  be  applied  immediately  the  disease  appears,  it  will  not 
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prevent  its  progress.  The  poison  has  lain  dormant  for  a  certain  period,  and  has  been 
imbibed  by  the  surrounding  tissues.  The  destruction  of  a  small  portion  of  these  will  not 
prevent  the  development  of  the  morbid  action  in  the  remainder.  In  cases,  however, 
where  the  results  of  venereal  inoculation  have  appeared  shortly  after  the  application 
of  the  poison,  the  application  of  caustic  furnishes  a  most  efficient  remedy  against 
the  further  progress  of  the  disease.  The  destruction  of  the  tissue  involves  that  of 
the  poison  which  it  contains.  The  experience  of  Sigmund  of  Vienna  coincides 
with  that  of  Ricord  and  other  observers  in  establishing  the  fact,  that,  if  a  part  to 
which  the  venereal  virus  has  been  applied  be  destrojred  by  caustic  within  the  first 
four  days,  no  constitutional  symptoms  will  follow ;  but,  inasmuch  as  the  characters  of 
the  infecting  sore  very  seldom  declare  themselves  within  this  period,  the  remedy  is 
one  which  cannot  be  said  to  be  applicable  to  such  sores. 

The  indurated  chancre  does  not  ordinarily  produce  much  inconvenience 
and,  were  it  not  for  its  consequences,  would  require  little  attention.  It  is  true, 
indeed,  that  an  indurated  sore  will  sometimes  become  intractable,  and  be  followed  by 
a  troublesome  ulceration ;  but  this  occurs  in  general  only  where  the  patient's  system 
has  been  infected  with  the  poison,  and  where  the  local  symptoms  are  a  part  of  the 
secondary  disease. 

The  object  of  treatment  in  the  primary  specific  adhesive  inflammation  is  to  get 
rid  of  the  induration  ;  so  long  as  this  remains,  the  patient  is  never  safe  from  its 
consequences. 

Excision  of  an  indurated  part  has  sometimes  been  practised  ;  but,  as  in  the  case 
of  the  application  of  caustic  when  the  disease  has  declared  itself,  the  remedy  is  too 
late.  The  cut  edges  of  the  wound  always  take  on  the  specific  action,  but  this  indura- 
tion is  probably  not  so  persistent  as  that  of  the  part  originally  infected ;  so  that, 
although  there  can  be  no  reasonable  expectation  of  cutting  short  the  disease  by  this 
mode  of  treatment,  the  patients  ultimately  appear  to  do  better  than  where  the 
original  adhesive  inflammation  is  left  to  run  it  course. 

The  best  local  application  is  some  form  of  mercury.  The  common  mercurial 
ointment  may  be  applied,  spread  upon  lint ;  or  calomel,  combined  with  mucilage  and 
lime-water,  may  be  used  in  the  form  of  a  lotion  :  or  the  surface  of  the  part  may  be 
dusted  with  calomel-powder.  Solution  of  perchloride  of  mercury  is  also  frequently 
used  in  the  proportion  of  one  grain  to  an  ounce  of  water.  The  sub-bromide  and  per- 
bromide  of  mercury  may  also  be  used,  either  externally  or  internally,  in  the  same 
quantities  as  the  subchloride  or  perchloride. 

In  cases  where  it  an  object  to  cure  a  primary  ulceration  quickly,  perhaps  the  best  ap- 
plication is  calomel  fumigation  locally  applied.  As  this  remedy  is  efficacious  in  various 
other  forms  of  syphilitic  disease,  its  mode  of  application  will  be  described  separately. 


CHAPTER   VII. 

SYPHILITIC    INOCULATION    MODIFIED    BY    PREVIOUS    DISEASE  :    TWOFOLD 

INOCULATION. 

As  the  effects  of  the  vaccine  inoculation  may  wear  themselves  out,  so  that  a  patient 
after  the  lapse  of  a  certain  time  may  be  re- vaccinated,  so  may  the  syphilitic  poison 
after  a  time  occasionally  reproduce  the  genuine  infecting  chancre  upon  the  same 
individual.  But  it  continually  happens  that  patients  constitutionally  syphilitic  are 
exposed  to  fresh  infection  before  the  influence  of  the  first  disease  has  passed  away. 
The  inoculation  may  then  succeed  in  a  modified  form.  A  pimple,  a  small  tubercle, 
or  an  abortive  pustule  may  result ;  but  these  may  all  want  the  characteristic 
symptoms  of  the  originally  infecting  disease.  These  modified  actions  are  also  peculiar 
in  not  having  the  period  of  incubation,  which  is  natural  to  the  original  infecting  sore. 
They  commonly  appear  shortly  after  exposure,  and  are  likely  to  occur  generally  in 
proportion  to  the  irritating  nature  of  the  discharge,  with  which  the  poison  is  com- 
bined.     Thus  an  indurated  sore  which   does  not  furnish  a  secretion  which  would  be 
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inoculable  upon  a  person  who  had  already  had  syphilis,  might,  if  artificially  irritated, 
become  inoculable ;  or  a  secondary  affection,  which  is  not  communicable  under 
ordinary  circumstances,  may,  when  producing  or  combined  with  an  irritating 
secretion,  become  communicable.  Cases  of  this  nature  are  continually  presenting 
themselves  in  practice.  The  affections  which  result  differ  from  those  which  constitute 
the  ordinary  forms  of  primary  syphilitic  infection,  and  they  may  safely  be  treated 
without  mercury.     The  following  cases  illustrate  this  subject  experimentally  : — 

Case  1. — H.  C.  came  under  my  care  in  the  Lock  Hospital  on  February  2,  1854.  She  had 
a  syphilitic  eruption  upon  the  skin,  and  several  irritable  sores  upon  the  inner  margins  of  the 
labia  and  perinpeum.     The  inguinal  glands  were  enlarged  and  indurated. 

Feb.  4th.  Several  spots  were  inoculated  from  angry-looking  sores  on  the  margin  of  the' 
anus  and  labia. 

6th.  Several  fresh  inoculations  were  performed  from  other  irritable  sores. 

11th.  Each  point  inoculated  had  produced  a  kind  of  pustule.  Fresh  inoculations  were 
made  with  the  secretions  of  the  original  sores,  and  with  that  of  the  artificial  inoculations. 

18th.  Upon  each  point  last  inoculated  a  vesicle  had  appeared. 

14th.  The  secretion  of  each  vesicle  had  become  turbid. 

16th.  Fresh  inoculations  were  performed  from  the  sores,  natural  and  artificial,  which  fur- 
nished the  largest  amount  of  secretion.  Eighteen  hours  afterwards  the  inoculated  spots  were 
found  to  be  slightly  reddened. 

18th.  Forty-four  hours  after  the  last  inocidations  no  result  was  perceptible.  Several  fresh 
spots  were  inoculated  with  the  secretion  of  the  sores  near  the  anus,  and  with  that  of  the  sores 
artificially  produced. 

22nd.  The  last  inoculations  had  produced  no  effect.  The  inoculations  of  the  11th  were 
forming  small  dry  scabs.     The  eruption  had  now  faded. 

24th.  Several  spots  were  inoculated  with  as  much  secretion  as  could  be  obtained  from  any 
of  the  sores. 

27th.  The  inoculations  last  made  had  produced  no  effect. 

March  2nd.  The  sores,  natural  and  artificial,  had  all  healed.  The  patient  was  discharged 
as  cured,  having  been  under  treatment  exactly  four  weeks,  and  having  apparently  during  the 
last  two  weeks  not  been  susceptible  of  any  further  inoculation  by  means  of  the  secretion  de- 
lived  from  her  own  sores. 

It  was  at  first  difficult  to  say  why,  in  this  case,  some  of  the  inoculations  were  capable  of 
being  reproduced,  and  some  not ;  why  those  last  made  were  of  a  different  character  from  the 
first ;  and  why  the  results  of  all  the  inoculations  disappeared  in  so  short  a  time. 

These  questions  appear  to  derive  a  solution  from  the  following  two  cases,  which  show  that 
although  an  infecting  sore  is  not  capable  of  being  inoculated  under  ordinary  circumstances, 
yet  the  same  sore  will,  under  a  state  of  irritation,  produce  an  inoculable  secretion,  and  that  the 
effects  of  the  inoculation  of  that  secretion  will  vary  according  to  the  amount  of  irritation 
present  at  the  time  the  secretion  is  produced. 

Case  2. — A  lad  was  admitted  into  the  Lock  Hospital  on  July  29,  1858.  He  had  had 
gonorrhoea  six  months  previously,  but  otherwise  had  been  free  from  any  venereal  affection  until 
about  a  fortnight  before  bis  admission.  He  then  had  a  superficial  sore  behind  the  corona 
glandis,  which  healed  in  a  few  days.  Two  or  three  days  after  the  first  appearance  of  this  sore, 
a  little  pimple  appeared  on  the  outer  skin  of  the  prepuce.  This,  on  July  26,  presented  all  the 
appearances  of  a  well-marked  Hunterian  chancre.  It  discharged  from  its  surface  a  white 
turbid  secretion.  To  a  portion  of  this  a  drop  of  acetic  acid  was  added,  and  it  was  examined 
by  the  microscope,  and  found  to  contain  no  pus  globules. 

July  27th.  The  secretion  was  inoculated  in  several  points  on  the  patient's  thigh. 

29th.  This  was  the  day  the  patient  was  admitted  into  the  hospital.  The  secretiou  from 
the  sore  was  again  examined,  pnd  found  to  contain  no  pus. 

31st.  Several  fresh  inoculations  were  made.     The  sore  continued  to  increase  in  size. 
A.ug.  3rd.  None  of  the  inoculations  had  succeeded.     The  glands  at  the  back  of  the  neck 
were  now  enlarged,  and  the  skin  presented  an  incipient  syphilitic  eruption.     A  small  blister 
was  applied  to  the  surface  of  the  sore. 

5th.  A  superficial  slough  had  formed  on  the  surface  of  the  sore,  which  yielded  in  parts  a 
puriform  secretion.     This  was  inoculated  upon  the  thigh  in  several  points. 

7th.  The  sore  now  again  secreted  no  pus.     Fresh  inoculations  were  performed. 
10th.  The  sore  was  dressed  twice  vesterdav  with  the  savine  ointment,  and  now  vielded  a 
.  copious  secretion  of  pus.     This  purulent  secretion  was  inoculated  in  several  points  on  a  different 
part  of  the  thigh. 

12th.  The  inoculations  last  made  had  succeeded.  The  sore  still  yielded  a  copious  secretion 
of  pus. 

14th.  The  inoculations  both  of  the  5th  and  10th  had  now  succeeded,  but  not  those  of  the 
7th.  They  presented  the  appearance  of  circular  red  patches,  with  some  elevation  and  thicken- 
ing of  the  cuticle.  In  one  ulace  there  was  the  appearance  of  a  vesicle,  from  which  a  serous 
fluid  exuded.  This  fluid  was  again  inoculated  upon  the  patient's  thigh.  The  original  sore, 
which  had  been  dressed  with  water,  now  again  yielded  no  pus. 

17th.  The  inoculation  from  the  inoculation  had  succeeded.     It  presented  the  appearance  of 
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a  red  circular  patch,  with  slight  thickening  of  the  skin,  from  which  the  cuticle  was  abraded. 
It  had  not  in  the  least  assumed  the  appearance  of  a  pustule,  nor  was  anything  like  pus  secreted 
from  its  surface.  A  single  pustule,  surrounded  by  very  little  inflammation,  had,  however, 
formed  in  one  of  the  points  first  inoculated. 

]9th.  The  inoculations  appeared  as  separate  red  patches  on  the  skin,  which  in  these  situa- 
tions was  slightly  raised  and  thickened,  but  no  induration  extended  into  its  substance.  The 
solitary  pustule  which  appeared  had  dried  up. 

24th.  One  of  the  inoculations  first  made  had  a  slight  tendency  to  ulcerate  ;  the  others  were 
desquamating  and  losing  their  colour. 

Case  3. — Bridget  C,  aged  17,  was  admitted  into  the  Lock  Hospital  on  August  26, 
1858.  She  had  suffered  from  a  thick  yellow  discharge  between  two  and  three  months.  This 
was  followed,  in  the  course  of  as  many  weeks,  by  the  appearance  of  two  small  places  on  the 
upper  part  of  the  left  thigh.  These,  upon  her  admission,  presented  all  the  characters  of  well- 
marked  primary  indurated  chancres  in  a  state  of  progress.  The  surfaces  of  these  sores  were 
covered  by  a  scanty  tenacious  secretion,  in  small  quantity,  which  upon  microscopic  examina- 
tion, yielded  no  pus.     This  secretion  was  carefully  inoculated  upon  the  patient's  thigh. 

Aug.  28th.  The  inoculation  was  repeated.  There  was  at  this  time  no  indication  of  the 
sores  having  any  tendency  to  heal. 

31st.  No  result  from  the  inoculations.  The  two  sores  had  now  been  dressed  for  two  days 
with  the  savine  ointment,  and  yielded  an  abundant  secretion,  distinctly  purulent.  The  secre- 
tion from  each  sore  was  inoculated  in  several  points  close  together  in  two  separate  pi  aces  in  the 
thigh. 

Sept.  2nd.  The  inoculations  last  made  have  produced  the  appearance  of  small  incipient 
pustules  in  both  situations.  The  secretion  from  one  of  these  was  inoculated  in  two  or  three 
points  on  the  thigh  lower  down. 

4th.  The  inoculations  from  the  inoculations  had  apparently  succeeded.  One  of  the  inocula- 
tions of  August  31  had  produced  a  small  pustule.  The  others  had  produced  only  vesicles. 
The  skin  over  one  of  these  was  broken. 

9th.  The  inoculations  from  the  inoculations  performed  on  September  2  have  dried  up.  The 
inoculations  first  in  order  of  August  31  had  entirely  lost  their  puriform  character.  They  now 
appeared  as  circular  patches,  and  yielded  a  serous  secretion  mixed  with  epithelial  scales.  The 
original  chancres  were  now  in  process  of  healing. 

11th.  The  inoculations  first  in  order  were  desquamating,  and  of  a  light-red  colour.  The 
inoculations  from  the  inoculations  appeared  as  small  red  pimples,  which  were  gradually  losing 
their  colour. 

17th.  The  original  chancres  were  cicatrised.  The  inoculations  were  fading  and  de- 
squamating. 

23rd.  The  inoculations  from  the  inoculations  were  still  visible,  and  appeared  as  shining 
scales  of  discoloured  epithelium. 

25th.  A  few  faint  secondary  spots  appeared  on  the  body.  The  original  sores  were  quite 
healed,  leaving  slight  induration.  The  corresponding  glands  in  the  groin  were  still  enlarged 
and  hard. 

Oct.  4th.  This  patient  now  left  the  hospital,  but  again  presented  herself  on  the  8th.  The 
inoculations  appeared  as  brown  spots,  the  colour  of  which  gradually  faded  into  that  of  the 
surrounding  skin. 

It  is  quite  possible  that  the  persistence  of  the  inoculations,  and  their  peculiar 
colour  in  the  two  last-recited  cases,  may  have  depended  upon  the  syphilitic  diathesis 
of  the  patients.  But  this  in  no  way  militates  against  the  fact  that  inoculations  suc- 
ceeded at  one  time,  while  they  failed  at  another,  under  precisely  the  same  conditions 
of  the  general  system. 

In  Case  1  the  inoculations  succeeded  so  long  only  as  the  sores  furnishing  the 
secretion  maintained  their  irritable  character,  and  failed  as  soon  as  this  irritability 
subsided. 

In  Cases  2  and  3,  the  sore,  the  natural  secretion  of  which  could  not  be  inoculated 
with  the  lancet  upon  the  patient,  furnished  an  inoculable  secretion  when  artificially 
irritated. 

In  all  the  inoculations  above  recorded,  the  effects  appear  to  have  been  in  direct 
relation  to  the  amount  of  irritation  present,  and  generally  in  proportion  to  the 
puriform  condition  of  the  secretion  inoculated.  It  might  be  supposed  that  in  the 
first  case  the  sores  ceased  to  be  inoculable  because  they  were  in  a  healing  condition, 
but  this  would  not  account  for  the  fact  that  the  inoculations  produced  from  them 
ceased  to  afford  an  inoculable  secretion  within  four  or  five  days  of  their  appearance. 
The  inoculation,  then,  of  the  secretion  of  a  sore  affected  with  specific  adhesive  in- 
flammation may  take  place ;  but  is  not  easily  performed  when  once  the  patient's 
system   has  been  affected    with    syphilis.     When    successful,  the   results  are    very 
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different  from  those  which  follow  the  inocvdation  of  the  secretion  npon  patients  not 
previously  syphilitic,  or  the  inoculation  of  the  secretion  from  naturally  suppurating 
sores.  In  the  latter  case  each  puncture  produces  a  pustule,  which  by  repeated 
inoculation  will  produce  its  like  a  great  number  of  times.  The  inoculation  of  the 
secretion  from  infecting  sores  upon  patients  previously  syphilitic  as  a  ride  fails,  or 
succeeds  only  under  circumstances  of  accidental  irritation.  It  then  can  be  repeated 
a  very  limited  number  of  times ;  and  the  results  obtained,  even  by  a  number  of 
punctures  in  one  situation,  are  comparatively  of  a  trifling  description. 

There  is  one  circumstance  which  requires  to  be  noted  in  connection  with  this 
modified  form  of  inoculation,  and  which,  unless  duly  understood,  might  sometimes 
lead  to  an  erroneous  diagnosis.  It  will  occasionally  happen  that  a  patient,  pre- 
viously syphilitic,  will  become  inoculated  again  in  a  modified  form,  and  upon  the 
point  thus  inoculated  a  secondary  effusion  of  plastic  material,  dependent  upon  the 
first  infection,  may  occur.  The  irritation  produced  by  the  modified  inoculation  will 
then  become  surrounded  by  a  certain  amount  of  induration,  and  this  affection  may 
then  easily  be  mistaken  for  a  primary  infecting  ulcer.  Again,  it  will  sometimes 
happen  that  a  secondary  induration  upon  the  prepuce  (the  consequence  of  a  previous 
infection)  will  become  abraded,  or  will  ulcerate  spontaneously.  The  appearances  then 
produced  are  very  similar  to  those  which  accompany  the  primary  infection,  and  they 
are  here  particularly  noted  in  order  that  these  different  diseases  may  not  be  mistaken 
for  each  other.1 

Case. — M.  H.,  aged  18,  had  previously  suffered  from  syphilis.  She  was  inoculated 
with  the  secretion  of  an  infecting  sore  which  had  previously  heen  irritated  hy  the  application 
of  the  savine  ointment,  and  in  another  place  she  was  inoculated  with  the  secretion  from  a 
syphilitic  ecthyniatoiis  pustule  in  its  natural  condition.  On  the  third  day  the  first  inoculation 
appeared  to  have  taken  ;  hut  on  the  eighth  the  appearances  had  faded.  At  the  expiration  of 
five  weeks  there  was  a  slight  accurately  defined  induration  around  the  second  inoculation. 

Case. — A.  woman,  who,  from  her  previous  mode  of  life,  had  every  chance  of  hecoming 
syphilitic,  was  inoculated  with  the  secretion  from  an  infecting  sore.  A  pimple  followed  the 
inoculation.  At  the  expiration  of  a  month  the  pimple  was  still  there,  and  was  surrounded  hy 
a  faint  brown  copper-coloured  eruption.  These  spots  occupied  a  diameter  of  about  six 
inches,  and  faded  ultimately  of  their  own  accord.  No  other  local  or  constitutional  affection 
appeared  as  the  result  of  the  inoculation. 

A  modified  syphilitic  eruption,  confined  to  the  neighbourhood  of  a  second  inocula- 
tion on  a  patient  previously  syphilitic,  is  not  uncommon.  It  is  not  unfrequently 
observed  in  women  of  the  lower  class.  A  syphilitic  affection,  presenting  the  dis- 
tinctive characters  of  the  primary  infecting  sore,  more  or  less  modified,  will  appear 
perhaps  on  some  portion  of  the  skin,  and  after  a  comparatively  short  interval  an 
eruption  will  follow,  confined  to  within  a  few  inches  of  the  modified  inoculation. 
Any  general  mercurial  influence  is  scarcely  required  for  such  affections. 

Fig.  IX.  represents  an  indurated  sore  which  was  made  to  suppurate  artificially. 
Fig.  X.  represents  the  inoculation  from  that  sore,  and  Fig.  X.  A  the  inoculation 
second  in  order.  The  drawings  were  made  on  the  eighth  and  ninth  days  respectively, 
and  show  the  inoculations  already  fading  away. 

Sometimes,  however,  especially  after  the  lapse  of  time,  inoculations  on  a  patient 
previously  syphilitic  may  run  much  the  same  course,  and  be  followed  by  the  same 
symptoms  as  if  the  patient  had  not  previously  had  syphilis. 

A  gentleman  had  a  syphilitic  sore,  which  was  followed  hy  a  general  eruption  on  the  skin. 
He  then  passed  two  years  in  the  West  Indies.  After  this  he  returned  home,  with  the  faint 
brown  stains  of  the  eruption  still  visible.  In  London  he  contracted  fresh  disease.  Two  well- 
formed  indurated  and  circular  chancres  presented  themselves  on  the  glans  penis.  In  a  few- 
weeks  these  were  followed  by  a  well-marked  crop  of  syphilitic  lepra,  of  a  bright  copper  colour, 
and  quite  distinct  in  appearance  from  the  brown  stains  of  the  first  eruption. 

When  a  second  infection  occurs  in  this  way  after  the  lapse  of  some  years,  it  is 
not  in  general  attended  with  the  same  amount  of  enlargement  of  the  inguinal  glands, 
but  something  like  the  usual  period  of  incubation  exists  between  the  application  of 
the  poison  and  the  appearance  of  the  symptoms.     There  can  now  be  no  doubt  that  a 

1  The  inoculation  of  ordinary  pus  will,  in  certain  states  of  a  patient's  constitution,  be 
followed  by  a  well-developed  pustule. 
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patient's  constitution  may  so  far  become  free  from  the  consequences  of  a  syphilitic 
infection  that,  in  exceptional  cases,  he  may  become  infected  a  second  time,  and  that 
the  fresh  infection  may  then  run  its  natural  course  much  in  the  same  way  as  if  no 
previous  disease  had  existed ;  such  cases,  however,  are  rare.  In  general,  if  a  second 
infection  occurs,  it  is  in  a  modified  form  ;  and  if  it  should  be  followed  by  any  consti- 
tutional symptoms,  these  present  themselves  also  in  a  very  mild  manner. 

In  patients  whose  constitutions  are  under  the  influence  of  syphilis  the  period  of 
incubation  of  a  second  infection  is  as  a  rule  comparatively  short. 

It  would  therefore  appear — 

1.  That  after  a  first  infection,  and  before  the  induration  has  appeared,  a  patient 
is  susceptible  of  being  inoculated  again  with  the  same  disease,  from  the  same  or  from 
another  source. 

2.  That  after  the  induration  has  appeared  he  is  no  longer  capable  of  being 
inoculated  with  the  syphilitic  poison,  except  in  cases  where  the  inoculated  matter  is 
derived  from  a  part  which  has  been  subject  to  considerable  irritation,  and  that  even 
then  the  inoculations  produce  comparatively  little  effect,  and  are  not  followed  by  any 
additional  constitutional  symptoms. 

3.  That  after  a  certain  time  the  effects  of  the  first  infection  may,  in  a  great 
measure,  subside,  and  that  then  a  modified  form  of  inoculation  may  take  place,  which 
may  be  followed  by  fresh  constitutional  disease ;  but  that  this  also,  when  it  does 
occur,  appears  usually  in  a  very  modified  form. 

4.  That  this  second  infection  is  not  likely  to  be  accompanied  by  enlargement  of 
the  inguinal  glands. 

5.  That  the  period  of  incubation  of  the  second  infection  varies  in  inverse  propor- 
tion to  the  degree  in  which  the  constitution  is  at  the  time  influenced  by  previous  disease. 

The  various  forms  which  have  now  been  described  in  which  syphilitic  inoculation 
may  be  modified,  often  render  the  diagnosis  of  a  case  in  its  early  stages  very  difficult. 
If  a  case  be  seen  once  only,  some  accidental  complication  is  particularly  liable  to  lead 
to  an  erroneous  opinion ;  but  if  the  case  be  watched  for  a  short  time,  there  will 
seldom  be  any  doubt  as  to  its  real  nature. 

Nature  is,  as  I  believe,  always  true  to  herself,  and  if  interrogated  fairly,  she  will 
furnish  a  faithful  answer.  But  this  answer  is  given  at  her  own  time  and  in  her  own 
way.  If  the  surgeon  demands  an  immediate  response  the  first  time  he  sees  a 
syphilitic  sore,  he  may  be  disappointed ;  but  if  he  will  carefully  watch  the  course  of 
the  disease,  he  may  with  confidence  rely  upon  the  information  he  receives.  If  a 
persistent  form  of  suppuration  be  established  after  inoculation,  natural  or  artificial, 
that  disease  is  of  the  non-infecting  kind,  as  far  as  the  patient's  constitution  is  con- 
cerned. If  the  adhesive  form  of  inflammation  be  established,  although  after  the 
lapse  of  some  weeks,  secondary  symptoms  will  follow.  If  both  kinds  of  inflammation 
be  present,  then  the  patient  has  received  a  twofold  inoculation,  and  each  disease  will 
run  its  course,  modified,  perhaps,  by,  but  in  spite  of,  the  other  (fig.  VII.) 

Twofold  inoculation  may  occur  either  in  the  same  or  in  different  parts,  at  the 
same  or  at  different  times.  When  it  occurs  in  the  same  part  and  at  the  same  time, 
the  results  of  the  inoculation  of  the  secretion  from  the  suppurating  sore  will  first 
develop  themselves,  and,  subsequently,  the  results  of  the  inoculation  of  the  secretion 
from  the  infecting  sore.  This  depends  upon  the  different  period  of  incubation  which 
naturally  belongs  respectively  to  each  kind  of  disease. 

The  cases  which  have  led  to  the  greatest  confusion  in  practice  are  those  in  which 
the  inoculation  of  the  secretion  from  a  suppurating  sore  has  followed,  after  the  lapse 
of  three  or  four  weeks  on  the  same  spot,  as  the  inoculation  from  an  infecting  sore. 
We  have,  then,  the  results  of  two  kinds  of  action,  and  their  respective  products,  in  close 
proximity.  The  suppurative  inflammation  does  not,  then,  prevent  the  infection  of  the 
patient's  constitution  ;  the  adhesive  inflammation  does  not  prevent  the  appearance  of 
the  '  suppurating  sore.'  The  means  of  diagnosis,  which  would  refer  these  mixed  sores 
either  to  the  infecting  or  to  the  suppurating  class  exclusively,  are  therefore  absent. 

Although  in  such  cases  it  maybe  very  difficult  to  form  a  correct  diagnosis  at  once, 
yet  by  watching  the  course  of  the  symptoms  this  may  be  done  with  much  accuracy. 
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CHAPTER    VIII. 

TRANSMISSION    OF   SECONDARY    SYPHILIS. 

The  contagious  character  of  secondary  syphilitic  affections  was  generally  admitted 
before  the  time  of  Hunter.  In  the  experiments  which  he  made  he  was  led  to  the 
conclusion  that  the  products  of  constitutional  syphilis  were  '  not  capable  of  acting  in 
some  respects  on  the  same  body  or  same  state  of  constitution  as  that  matter  does 
which  is  produced  froru  a  (primary)  chancre.  He  says  that  the  secretion  from  a 
chancre  generally  when  absorbed  produces  a  bubo,  but  that  we  never  find  a  bubo 
arising  from  a  secondary  syphilitic  sore.  "When  there  is  a  venereal  ulcer  in  the 
throat,  no  buboes  appear  in  the  glands  of  the  neck.  Venereal  sores  on  the  arms,  or 
eATen  suppurating  nodes^on  the  ulna,  do  not  as  a  rule  produce  swelling  of  the  axillary 
glands,  although  these  will  very  certainly  be  affected  if  syphilitic  matter  from  a 
primary  chancre  be  inoculated  on  the  skin  of  the  arm.  Again,  when  syphilitic 
blotches  or  nodes  form  on  the  legs  and  thighs,  the  specific  affection  of  the  glands  in 
the  groin,  which  accompanies  primary  infection,  does  not  occur. 

These  considerations  so  far  biassed  Hunter's  mind,  that  he  came  to  the  conclusion 
that  the  secretions  from  the  secondary  syphilitic  affections  were  not  inoculable.  He 
mentions,  however,  that  it  was  asserted  in  his  day  that  ulcers  in  the  mouths  of 
children  derived  from  constitutional  and  hereditary  disease,  produced  the  same  disease 
upon  the  nipples  of  women  who  suckled  them.  That  is,  the  children  were  contami- 
nated either  by  their  mothers  or  fathers ;  the  child  received  the  disease  by  hereditary 
descent ;  and  the  nurse  was  infected  by  the  child.  '  If,'  Hunter  observes,  '  it  were 
possible  to  contaminate  once  in  this  way,  it  would  be  possible  to  contaminate  for 
ever.  How  far  the  observations  upon  which  the  before-mentioned  opinion  is  founded 
have  been  made  with  sufficient  accuracy  I  know  not.' 

As  has  been  already  pointed  out,  Hunter  committed  the  grave  error,  in  which  he 
was  eagerly  followed  by  a  host  of  subsequent  writers,  of  supposing,  because  the 
syphilitic  poison  was  not  inoculable  as  a  rule  upon  the  person  who  produced  it,  that, 
therefore,  it  was  not  inoculable  upon  a  person  who  had  not  previously  had  the 
disease. 

Experiments  and  observations  have  now  been  made  with  sufficient  accuracy,  and 
repeated  a  sufficient  number  of  times,  to  show  that  the  circumstances  contemplated 
by  Hunter  actually  do  exist,  and  that  syphilis  may  be  communicated  in  this  way, 
and  that  it  may  be  so  communicated  from  one  patient  to  another  an  unlimited  number 
of  times,  so  long  as  the  poison  is  brought  in  contact  with  a  person  not  previously 
infected.  With  the  increased  light  which  modern  investigations  have  shed  upon 
this  subject,  it  is  not  uninteresting  to  contemplate  some  of  Hunter's  own  cases. 

A  child  was  supposed  to  have  infected  its  nurse  with  syphilis.  The  parents  had  been  mar- 
ried about  twelve  years.  The  mother  fell  into  a  weakly  state  of  health,  and  miscarried  of 
her  third  child  at  the  end  of  five  months.  The  fourth  child  came  at  seven  months,  but  was 
puny,  weak,  and  had  hardly  any  cuticle  when  born.  It  was  immediately  after  birth  attacked 
with  a  violent  disorder  of  the  bowels,  so  as  to  purge  blood.  It  died  in  a  few  days  and  was 
opened  by  Hunter.  The  whole  skin  was  almost  one  excoriated  surface.  The  intestines 
were  much  inflamed  and  thickened. 

With  her  fifth  child,  from  great  care,  this  patient  went  eight  months,  and  it  was  hoped 
she  might  go  her  full  time,  and  also  that  this  child  might  be  more  healthy  than  the  former. 
When  she  was  delivered  the  child  was  -very  thin,  but  free  from  any  visible  complaint. 

Some  days  after  birth,  it  became  blistered  in  a  vast  number  of  places  on  its  body.  These 
blisters  were  filled  with  a  kind  of  matter  which  broke  and  discharged  a  thinnish  pus.  The 
inside  of  the  mouth  was  in  the  same  condition.     About  three  weeks  after  its  birth  it  died. 

Some  weeks  after  the  death  of  the  child,  the  nurse's  nipple,  and  the  ringround  the  nipple 
inOamed,  and  sores  or  ulcers  were  formed  with  a  circumscribed  base.  Tbey  were  poulticed, 
but  without  benefit.  She  also  complained  of  a  sore  throat,  but  the  sensation  she  complained 
of  was  so  low  in  the  throat  that  nothing  diseased  could  be  seen.  A  swelling  took  place  in  the 
glands  of  the  arm-pit,  but  they  did  not  suppurate.  She  applied  to  a  physician,  and  from  the 
account  she  gave  he  pronounced  her  disease  to  be  venereal,  and  that  she  had  given  suck  to  a 
foul  child  ;  and  ordered  ten  boxes  of  mercurial  ointment  to  be  rubbed  in  on  her  legs  and 
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thighs,  eight  of  which  had  been  used  when  Hunter  saw  her,  and  then  her  momth  was  become 
extremely  sore. 

These  circumstances  came  to  the  ears  of  the  family,  and  an  alarm  took  place.  The  hus- 
band went  from  surgeon  to  surgeon,  and  from  physician  to  physician,  to  know  if  it  was  possible 
for  him  to  have  the  disease  for  fourteen  years,  and  never  to  have  perceived  a  single  symptom 
of  it  in  all  that  time  ;  or  if  it  was  possible  he  could  get  children  with  the  disease  now 
when  the  two  first  were  healthy.  He  also  wanted  to  know  if  it  was  possible  for  his  wife  to 
have  caught  the  disease  from  him  under  such  circumstances ;  and  also,  if  she  could  breed 
children  with  this  disease,  although  she  herself  never  had  a  single  symptom  of  it. 

Hunter  ordered  hemlock,  but  that  appeared  to  have  no  effect.  While  this  was  going  on, 
eruptions  broke  out  on  the  skin.  The  skin  of  the  hands  aud  fingers  peeled  off,  the  nails  of 
both  fingers  and  toes  separated,  and  sores  formed  about  their  roots,  which  were  all  supposed 
to  be  venereal.  She  looked  dejected  and  sallow.  She  was  desired  to  go  into  an  hospital, 
which  she  did.  As  soon  as  she  got  into  a  warm  bed,  and  had  good  wholesome  food,  she 
began  to  mend,  and  in  about  five  or  six  weeks  she  had  got  fat  and  almost  well,  the  sore  only 
about  the  root  of  the  nail  of  the  great  toe  had  not  healed ;  but  that  appeared  now  to  be  owing 
to  the  root  of  the  nail  being  detached,  therefore  acting  as  an  extraneous  body.  She  came  out 
of  the  hospital  before  this  toe  had  got  well,  and  by  returning  to  her  old  poor  mode  of  living 
the  soreness  in  the  mouth  returned  ;  however,  she  mended  in  the  end  without  the  use  of  more 
mercury. 

Had  not  Hunter  been  deceived  by  his  own  experiments  aud  come  to  the  conclu- 
sion that  constitutional  disease  could  not  be  commimic2ited  by  contact,  such  instances 
as  he  himself  related  must  have  led  him  to  a  different  conclusion. 

The  following  cases  are  among  those  which  he  has  recorded,  in  which  the  disease 
was  supposed  to  have  been  produced  by  the  transplantation  of  teeth  ; — 

A  young  lady  had  a  tooth  transplanted,  and  the  tooth  fastened  extremely  well.     It  con- ' 
tinued  firm  for  about  a  month,  when  the  gam  began  to  ulcerate,  leaving  the  tooth  and  socket 
bare.     The  ulcer  continued,  and  blotches  appeared  upon  the    skin,   and  ulcers  also  in  the 
throat.     The  disease  was  treated  as  venereal,  and  the  symptoms  disappeared,  but  they  recurred 
several  times  after  very  severe  courses  of  mercury.     She  at  last  got  well. 

A  gentleman  had  a  tooth  transplanted,  and  the  tooth  remained  without  giving  the  least 
disturbance  for  about  a  month.  The  edge  of  the  gum  then  began  to  ulcerate,  and  the  ulcera- 
tion went  on  until  the  tooth  dropped  out.  Some  time  afterwards  spots  appeared  almost  every- 
where on  the  skin.  He  was  put  under  a  course  of  mercury,  and  all  disease  disappeared. 
Some  time  after  the  same  appearances  returned,  with  the  addition  of  swelling  in  the  bones  of 
the  metacarpus.  He  was  now  put  under  another  course  of  mercury  more  severe  than  the 
former,  and  in  the  usual  time  all  the  symptoms  agaiu  disappeared.  Several  months  after,  the 
same  eruptions  came  out.  again,  but  not  in  so  great  a  degree  as  before,  and  without  any  other 
attendant  symptoms.  He  a  third  time  took  mercury,  but  it  was  only  ten  grains  of  corrosive 
sublimate  in  the  whole,  and  he  got  quite  well.  The  time  between  his  first  taking  mercury  and 
his  being  cured  was  a  space  of  three  years. 

In  the  'Medical  Transactions  of  the  College  of  Physicians  of  London,'  published  in  the  year 
1785,  Dr.  William  Watson,  at  that  time  the  vice-president  of  the  Royal  Society,  gives  an 
account  of  the  case  of  a  young  unmarried  lady,  about  21  years  of  age,  who  lrad  a  tooth 
transplanted  into  the  socket  of  one  of  the  incisors  of  the  upper  jaw.  Thenewtooth  fastened  ex- 
ceedingly well.  It  remained  firm  for  a  month,  when  her  mouth  became  very  painful.  The 
gum  became  ulcerated,  and  part  of  the  alveolar  process  was  left  bare.  Before  another 
month,  the  ulceration  occupied  the  whole  space  under  the  upper  lip  between  the  teeth  and 
nose.  It  extended  likewise  to  the  cheeks  and  throat.  Blotches  then  appeared  on  her  face, 
neck,  and  various  parts  of  the  body  ;  several  of  these  became  ulcerated  painful  sores.  After 
trying  a  variety  of  tonic  medicines  without  benefit,  two  grains  of  calomel  were  ordered  once 
or  twice  a  day.  She  took  about  fourteen  pills,  when  she  was  obliged  to  discontinue  the  use  of 
the  calomel,  on  account  of  the  griping  and  purging.  During  the  time  that  she  was  taking 
the  pills  the  ulcerations  of  her  mouth  and  cheeks  did  not  spread,  but  were  less  painful,  and  of 
a  milder  appearance.  The  blotches  on  her  face  and  body  q'rew  paler,  and  such  of  them  as  had 
ulcerated  healed  apace,  and  no  new  ones  appeared.  The  mercurial  inunction  was  now 
tried,  but  in  ten  or  twelve  days  the  griping  and  purging  returned,  and  the  ointment  was  dis- 
continued. 

The  good  effects  of  the  mercury  were,  however,  Dr.  Watson  observes,  very  apparent.  The 
blotches  all  disappeared  ;  the  ulcerations  in  her  face  and  body  completely  healed,  aud  those 
of  1he  mouth  nearly  so.  A  portion  of  the  alveolar  process  subsequently  exfoliated,  and 
ultimately  the  patient  died. 

Dr.  Watson  remarks  that  the  progress  of  this  disease  not  being  impeded  by  the 
most  powerful  antiseptics,  and  its  giving  way  to  mercurials,  even  in  small  doses, 
cannot  but  suggest  that  the  disease  was  truly  venereal. 

At  the  time  that  such  cases  as  the  above  were  recorded,  had  not  the  idea  taken 
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possession  of  some  men's  minds  that  absorption  of  syphilitic  poison  under  the 
circumstances  was  impossible,  the  diseases  described  would  doubtless  have  been 
assigned  to  their  right  cause. 

In  some  of  the  cases  care  was  taken  to  wipe  the  surface  of  the  tooth  before  it 
was  transplanted,  and  it  was  thought  that  by  so  doing  every  chance  of  inoculation 
would  be  prevented ;  but  a  brief  reflection  on  some  of  Hunter's  own  experiments  is 
sufficient  to  show  how  futile  such  a  notion  is.     In  the  experiments  which  Hunter 
performed  of  transplanting  teeth  and  other  parts  from  one  animal  to  another,  it  was 
clearly  proved  that  each  part  of  a  living  being  has  its  independent  vitality,  which  it 
can  maintain  for  a  certain  time  independent  of  the  rest.     In  the  Museum  of  the 
College  of  Surgeons  there  is  now  a  tooth  which  Hunter  transplanted  into  the  comb 
of  a  cock.     The  tooth  grew  in  its  new  situation,  and  when  the  cock  died,  Hunter 
injected  the  tooth  through  the  blood-vessels  of  the  cock.     During  the  time  that  the 
tooth  was  withdrawn  from  its  natural  socket,  and  before  it  had  acquired  any  fresh 
connection  in  its  new  bed,  it  maintained  its  own  vitality.     Subsequently  its  blood- 
vessels communicated  freely  with  those  of  the  cock,  and  their  contents  passed  into 
each  other. 

Now  it  has  clearly  been  shown  that  the  blood  of  an  infected  person  may,  when 
inoculated,  communicate  syphilis.  If,  then,  the  tooth  of  an  infected  person  be 
transplanted  into  the  mouth  of  a  person  who  never  before  has  had  the  disease,  the 
minute  quantity  of  blood  which  it  contains  may  be  sufficient  to  infect  the  healthy 
person  ;  and  it  is  quite  clear  that  simply  wiping  the  outside  of  the  tooth  would  not 
prevent  such  an  occurrence. 

It  is  not,  however,  only  the  blood  of  an  infected  person,  or  the  secretion  of  what 
are  usually  called  secondary  sores,  which  may  become  the  means  of  communi- 
cating syphilis  from  a  person  constitutionally  affected  to  one  who  has  not  previously 
had  the  disease.  There  is  reason  to  believe  that  the  secretion  of  any  of  the  mucous 
membranes  of  a  syphilitic  patient,  when  in  a  state  of  increased  activity  or  of 
inflammation,  may  produce  the  same  effect. 

Dr.  Marston,  who  has  lately  contributed  a  very  valuable  paper  to  the  '  Medico- 
Chirurgical  Transactions,'  has,  by  quite  an  original  and  independent  series  of  obsei'- 
vations,  arrived  at  very  much  the  same  conclusions  as  myself  upon  this  subject ;  and 
his  cases  are  the  more  valuable,  since  his  opportunities,  as  an  army  surgeon,  of  ascer- 
taining the  exact  condition  of  his  patients  during  their  illness  and  of  observing  them 
afterwards,  are  much  greater  than  can  ordinarily  occur  in  private  practice. 

The  following  are  among  Dr.  Marston's  cases  : — 

Two  men  were  admitted  into  hospital  with  gonorrhoea,  Br.  A.  andGr.  S.  The  men  came 
to  hospital  within  forty-eight  hours  of  each  other,  and  were  placed  in  contiguous  beds.  Gr. 
S.  went  with  the  police,  and  pointed  out  the  source  of  his  contagion.  Br.  A.  went  upon  the 
same  errand  to  the  same  house,  and  found  the  woman  already  removed.  Gr.  S.  told  me  that, 
to  their  mutual  surprise,  they  discovered  that  it  was  the  same  woman  in  each  case.  Both 
suffered  from  all  the  symptoms  of  gonorrhoea,  and  there  was  no  suspicion  to  the  contrary.  Br. 
A.  had  suffered  from  syphilis  before,  Gr.  S.  never.  After  remaining  in  hospital  a  long  time, 
Br.  A.  was  discharged  cured,  and  no  further  symptoms,  so  far  as  I  could  trace,  appeared  in  his 
case.  Gr.  S.'s  recovery  was  delayed  from  gleet  and  irritable  bladder,  for  which  instruments 
(No.  10  and  12)  were  used.  They  passed  without  difficulty,  local  tenderness,  or  haemorrhage. 
After  appearing  anaemic  and  in  ill-health,  Gr.  S.  had  sore  throat  (ulcerated  tonsils)  and  a 
guttural  voice ;  subsequently  papules  appeared  on  the  inside  of  the  lips  and  the  buccal  mem- 
brane, coineidently  with  psoriasis  palmaris  and  '  nocturnal  rheumatism.'  The  inguinal  glands 
were  slightly  enlarged  symmetrically.  For  these  symptoms  he  took  iodides  of  mercury  and 
potassium,  with  mercurial  vapour  bath,  by  which  means,  after  many  relapses,  he  was  cured. 
The  case  was  shown  to  some  surgeons,  who,  of  course,  suggested  a  concealed  chancre 
('chancre  larve* '  of  Bicord).  I  passed  sounds,  and  tried  to  discover  a  localised  induration, 
without  avail.  If  anything,  perhaps  the  canal  was  firmer  and  more  swollen  to  the  touch 
than  usual.  Some  urethral  discharge  was  inoculated  in  the  skin  of  thigh  (at  the  time  it  was 
gleety  and  apparently  prostatic  secretion)  without  any  effect. 

_  The  woman  in  this  case,  I  learnt  from  the  civil  surgeon,  had  a  vaginal  discharge,  but  no 
primary  ulcer  that  he  could  find.  She  was,  however,  suffering  from  acne  of  the  face  and  a 
cutaneous  syphilide. 

Gr.  C,  five  or  six  days  after  connection,  had  urethral  discharge,  and  was  admitted,  as  suf- 
fering under  'gonorrhoea,'  by  another  medical  officer.  After  the  use  of  nitrate  of  silver 
injections  and  salines,  as  abortive  treatment,  he  rapidly  improved,  but  a  slight  gleet  remained 
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for  which  the  penis  was  blistered.  This  urethral  discharge  afterwards  augmented  in  amount, 
and  became  most  copious  and  purulent,  and  symptoms  of  cystitis  set  in.  After  havino-  been  in 
hospital  eight  weeks,  he  came  under  my  care.  Upon  the  dorsum  of  the  penis  were  two  large 
oval,  indolent,  indurated,  raised  lumps.  To  me  they  appeared  chancres.  The  glands  of  both 
inguinal  regions  were  passively  enlarged.  In  answer  to  my  questions,  and  without  any  sug- 
gestion whatever  on  my  part  as  to  their  nature,  he  said,  '  One  has  existed  about  forty-live,  and 
the  other  about  forty-six  days,  as  near  as  I  can  tell.  They  gradually  became  and  remained 
as  you  now  see  them,  and  they  came,  I  think,  from  the  discharge  getting  in  contact  with  two 
sore  places  from  which  the  skin  had  been  removed  after  blistering.'  In  seventeen  days  both 
healed  under  the  influence  of  mercury.  I  learn  that  a  papular  syphilide  has  since  appeared 
upon  the  trunk.  By  a  later  report  it  appears  that  this  man  has  again  passed  under  treatment 
for  marked  anaemia,  and  ecthyinatous  sores  upon  the  extremities. 

Numerous  cases  similar  to  those  of  Dr.  Marston  have  occurred  under  my  own 
observation. 

A  surgeon  in  much  practice  in  Tyburnia  brought  a  young  gentleman,  who  was  supposed 
to  have  gonorrhoea  only,  for  my  opinion.  There  was  a  discharge  from  the  urethra,  but  in 
addition  there  was  a  small  circumscribed  induration  on  one  side  at  the  junction  of  the  glans 
with  the  prepuce.  This  was  not  accompanied  by  any  ulceration,  and  might  easily  have  escaped 
detection.  There  was  in  my  mind  no  doubt  as  to  the  nature  of  the  case,  and  I  at  once  told 
the  surgeon  and  the  patient  that  secondary  symptoms  would  follow.  My  prediction  was  but 
too  surely  verified. 

It  is  by  no  means  always  easy  to  say  whence  the  secretion  is  derived  which  contains  the 
infecting  matter.  I  have  lately  had  under  my  care  three  medical  men,  each  of  whom  had  be- 
come infected  in  their  hands  during  their  attendance  upon  midwifery  cases.  In  one  of  these 
instances  craniotomy  had  been  performed,  and  in  attempting  to  extract  the  child  the  surgeon 
had  his  finger  between  the  bone3  of  the  foetal  head.  A  pain  then  occurred,  and  pressed  the 
bones  violently  against  the  surgeon's  linger  ;  an  abrasion  was  the  consequence.  At  the  ex- 
piration of  four  weeks,  a  phagedsenic-looking  sore,  surrounded  by  induration,  appeared  on  the 
linger  at  the  part  corresponding  to  that  which  had  been  injured  by  the  foetal  bones.  This  was 
followed  by  secondary  symptoms,  with  extreme  depression.  For  several  years  this  gentleman 
was  unable  to  attend  to  his  business,  but  ultimately  his  health  was  entirely  restored  by  a 
course  of  calomel  baths. 

In  a  second  instance  an  indurated  sore  formed  on  the  finger  of  a  medical  man,  and  his 
health  was  entirely  broken  down  by  the  symptoms  which  followed.  This  case  was  compli- 
cated by  the  occurrence  of  secondary  abscesses. 

In  the  third  case,  the  surgeon  would  scarcely  believe  that  the  small  irritable  indurated 
spot  which  had  formed  on  the  side  of  his  forefinger  could  have  been  the  original  cause  of 
his  failing  health.  The  subsequent  history  of  the  case,  however,  fully  revealed  the  real 
nature  of  the  disease.  The  drawing  (fig.  VIII.)  represents  an  indurated  primary  tubercle 
on  the  hand  of  another  medical  man,  which  was  but  too  surely  followed  by  secondary 
symptoms. 

Susan  B.,  set.  66,  presented  herself  at  King's  College  Hospital  on  October  24,  1853,  with 
a  scaly,  copper-coloured  eruption  raised  above  the  surface  of  the  skin,  and  having  in  some 
parts  a  tubercular  appearance.  She  had  also  a  well-defined  and  extensive  indurated  sore  on 
the  lip.  She  stated  that  she  never  had  any  venereal  affection,  and  had  given  birth  to  twelve 
healthy  children. 

Eighteen  months  before  applying  to  the  hospital  she  had  noticed  a  pimple  on  the  inside  of 
the  upper  lip,  which  contained  a  little  clear  fluid.  This  broke,  and  a  small  sore  formed, 
which,  however,  again  healed  in  about  a  month,  leaving  a  circumscribed  induration.  Three 
weeks  ago  the  sore  again  broke  out,  and  gradually  extended  until  the  date  of  her  application 
at  the  hospital.  An  eruption  made  its  appearance  between  three  and  four  months  from  the 
first  commencement  of  the  pimple  on  the  lip,  and  this  had  continued  to  recur  at  intervals 
ever  since. 

This  old  lady  had  taken  her  granddaughter  to  nurse,  and  having  become  exceedingly  fond 
of  it,  was  in  the  habit  of  constantly  kissing  it.  Her  son,  she  knew,  had  suffered  from  some 
venereal  disease  five  months  previous  to  the  birth  of  the  child ;  her  daughter-in-law  had  died 
a  few  days  after  her  confinement,  and  had  not  suckled  her  infant,  which  was  consequently 
brought  up  by  hand.  When  the  child  was  ten  weeks  old,  some  sores  appeared  on  its  tongue 
and  lips.  These  were  followed,  a  week  afterwards,  by  an  eruption  on  the  nates,  which  was 
still  visible  when  the  grandmother  applied  at  the  hospital,  and  was  clearly  of  a  syphilitic 
nature.  This  woman  might  have,  and  probably  often  did,  kiss  her  son  with  perfect  impunity, 
but  the  syphilitic  poison  appears  to  have  acquired  increased  activity  with  the  new  life  of  the 
child,  and  with  that  increased  activity  to  have  become  more  readily  communicable  by  contact. 

The  wife  of  a  missionary  applied  to  me  with  her  husband,  on  January  1,  1861.  She  was 
the  mother  of  a  healthy  family,  and  until  recently  had  enjoyed  good  health.  She  had  kept  a 
kind  of  home  for  destitute  girls,  and  to  one  of  these  girls,  who  was  subsequently  known  to 
have  been  a  patient  of  the  Lock  Hospital,  was  entrusted  the  care  of  this  person's  baby. 
After  the  lapse  of  a  certain  time  the  baby  had  a  well-marked  syphilitic  eruption  on  the  body 
and  nates,  the  mother  remaining  in  the  meantime  quite  healthy.     Four  months   after  the 
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affection  showed  itself  on  the  hahy  the  mother  had  characteristic  symptoms  of  secondary 
disease.  I  had  an  opportunity  of  tracing-  tbe  course  of  the  disease  both  in  the  child  and  in 
the  mother;  hut,  although  every  effort  was  made,  I  could  never  discover  how  it  was  that  the 
child  first  received  the  disease,  or  hy  what  means  it  was  communicated  to  the  mother.  But 
the  whole  of  the  circumstances  left  no  doubt  whatever  on  the  minds  of  any  who  witnessed 
the  case  that  the  disease  had  been  given,  by  the  girl  who  was  taken  into  the  missionary's 
family,  to  the  baby,  and  that  it  was  communicated  by  the  child  to  its  mother — an  interval  of 
four  months  having  occurred  between  the  first  appearance  of  the  symptoms  in  the  child  and 
in  the  mother. 

One  of  the  most  interesting  cases  proving  the  inoculability  of  the  secretion  from  a 
syphilitic  patient,  is  one  that  occurred  to  Hunter  himself,  and  which  from  being  misinterpreted 
led  many  subsequent  writers  to  doubt  its  accuracy.  It,  however,  shows  clearly  enough  that 
the  irritated  and  inflamed  mucous  membrane  of  the  urethra  may  furnish  at  the  same  time  a 
secretion  resembling  that  of  a  simple  gonorrhoea,  and  also  the  poison  which  will  give  rise  to 
an  infecting  chancre.  Hunter  inoculated  himself  on  a  Friday  with  matter  from  a  patient 
supposed  to  be  suffering  from  gonorrhoea.  On  the  Sunday  following  there  was  a  sense  of 
itching  which  continued  until  the  Tuesday.  The  inoculated  part  now  appeared  as  a  speck, 
was  red  and  thickened.  By  the  Tuesday  following  the  speck  had  increased  and  discharged 
some  matter.  Caustic" was  applied  and  the  sore  healed,  but  four  months  afterwards  it  broke 
out  again.  It  healed  and  opened  again  several  times.  A  swelling  took  place  in  the  right 
groin.  This  was  followed  by  an  idceivon  the  tonsil  and  copper-coloured  blotches  on  the  skin. 
The  disease  recurred  more  than  once  on  the  tonsil  and  on  the  skin,  and  was  ultimately  cured 
by  mercury  at  tbe  expiration  of  three  years. 

The  same  disease  which  Hunter  conveyed  to  himself  in  the  secretion  from  the  inflamed 
mucous  membrane  of  the  urethra  may  readily  be  communicated  by  the  secretion  from  the 
diseased  mucous  membrane  of  the  mouth  in  syphilitic  patients. 

The  communication  of  the  infection  from  one  adult  to  another  by  the  same  means  is  not 
very  uncommon. 

A  young  woman  had  an  eruption  which  was  supposed  to  syphilitic.  Upon  being 
questioned  upon  the  subject  she  indignantly  denied  the  possibility  of  such  being  the  case. 
When  I  saw  the  eruption,  and  the  accompanying  sore  throat,  I  had  no  doubt  whatever  as  to 
its  specific  nature.  I  found  on  the  tongue  a  raised,  circular,  hard  lump,  and  the  submaxillary 
lymphatic  glands  were  in  a  state  of  chronic  induration.  This  patient  submitted  to  an  exami- 
nation. There  was  no  enlargement  of  the  glands  in  the  groin,  and  the  hymen  was  perfect. 
Upon  inquiry  it  was  ascertained  that  this  patient  was  in  the  habit  of  using  the  same  spoons 
as  another  servant  who  was  known  to  have  a  syphilitic  affection  of  the  mouth.  The  mode  of 
entrance  of  the  syphilitic  poison  in  this  case  was  indicated  by  the  persistent  induration  on  the 
tongue,  and  by  the  corresponding  chronic  multiple  enlargement  of  the  submaxillary  lymphatic 
glands. 

A  young  gentleman  about  to  be  married  had  a  well-marked  circular  induration,  super- 
ficially excoriated,  on  his  tongue.  The  submaxillary  lymphatic  glands  were  in  a  state  of 
chronic  indolent  enlargement.  The  patient  maintained  that  his  symptoms  could  not  be 
syphilitic,  but  admitted,  upon  being  closely  questioned,  that  he  might  have  caught  the  disease 
on  his  tongue  from  the  lips  of  an  infected  person.  The  nature  of  the  disease  was  fully 
proved  by  the  appearance,  in  a  short  time,  of  a  very  well-marked  general  syphilitic  eruption. 

M.  Rollet  has  recorded  a  very  striking  case  in  which  the  disease  was  transmitted  by  the 
mouth  from  one  individual  to  another,  and  from  him  to  a  third. 

A.  S.  had  primary  syphilis  in  1858,  followed  by  a  papular  syphilitic  eruption,  and 
excoriations  on  the  lips.  This  patient  was  a  glass  blower,  and  in  his  occupation  passed  the 
tube  through  which  he  blew  to  another  workman  who  carried  on  the  process. 

This  second  workman  had  in  October  a  hard  lump  the  size  of  a  cherry-stone  on  the 
anterior  surface  of  the  right  side  of  the  lower  lip.  The  corresponding  lymphatic  glands 
became  specifically  affected,  and  on  December  10  he  had  ulceration  of  the  throat. 

This  patient  passed  the  tube  in  his  turn,  after  he  had  done  his  part,  to  another  workman 
(F.  G.)  who  completed  the  process.  This  third  workman  in  December  had  several  ulcerations 
on  his  lips,  and  a  mucous  tubercle  at  the  back  of  the  throat,  with  pain  in  swallowing. 

The  following  case  was  communicated  to  me  by  Dr.  Marston,  to  whom  I  am  much 
indebted  for  many  valuable  suggestions  in  reference  to  the  present  subject : — 

'  A  gentleman  was  suffering  from  symptoms  of  constitutional  syphilis.  Besides  other 
symptoms,  he  had  some  fissures  and  epithelial  ulcers  upon  the  inside  and  angles  of  the  lips. 
These  were  certainly  not  primary,  but  a  part  of  the  secondary  symptoms  under  which  he  was 
suffering.  He  stated  that  he  feared  he  might  have  infected  a  female,  by  labial  contact. 
From  the  nature  of  her  symptoms  I  inferred  that  his  fears  were  well  grounded.  In  due 
course  of  time,  this  female  suffered  from  constitutional  syphilis,  and  was  treated  for  such  by 
some  eminent  professional  men. 

'  The  first  symptom  in  her  was  an  irritable-looking  and  indolent  fissure  upon  the  mucous 
membrane  of  the  lower  lip.' 

M.  Rollet  is  of  opinion  that  a  gonorrhoea  in  a  syphilitic  patient  will  not  com- 
municate syphilis.     In  this  opinion  as  a  rule  he  is  probably  correct,  inasmuch  as  we 
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know  that  the  products  of  other  morbid  poison?,  when  inoculated  from  a  syphilitic 
patient,  will  produce  only  the  specific  disease  in  which  they  originated. 

But  the  case  is  very  different  when  a  purulent  discharge  originates  or  is  continued 
in  a  syphilitic  patient,  independent  of  any  adventitious  cause.  This  secretion  may 
then,  without  any  distinctly  recognised  form  of  secondary  syphilis,  communicate  the 
specific  morbid  action  in  which  it  had  its  origin.  The  viscid  muco-purulent  discharge 
which  flows  from  the  neck  of  the  uterus  in  a  state  of  chronic  inflammation,  in  a 
syphilitic  patient,  may,  doubtless,  communicate  a  discharge  (not  necessarily  gonor- 
rhceal)  to  a  man,  and  that  discharge  may  be  the  means  of  conveying  syphilitic 
infection. 

In  the  cases  of  this  nature  which  have  fallen  under  my  own  observation  I  have 
thought  the  discharge  more  viscid  and  tenacious  than  that  of  ordinary  gonorrhoea, 
not  accompanied  by  the  same  amount  of  ardor  urinse,  and  of  shorter  duration. 

But  it  is  evident  that  a  twofold  disease,  each  of  a  specific  nature — viz.  a  real 
gonorrhoea  and  a  genuine  syphilitic  infection — may  in  this  way  be  conveyed.  This 
point  is  well  illustrated  by  the  following  case.  On  May  6,  1861,  I  received  the 
following  in  a  letter  from  a  well-informed  surgeon  in  large  practice  : — 

'  Mr. came  to  me  in  the  middle  of  February,  with  acute  gonorrhoea,  which  was 

relieved  by  ordinary  treatment  in  about  five  weeks. 

'  Early  in  April,  nearly  six  weeks  after  I  had  seen  him,  a  sore  appeared  on  the  prepuce, 
which  I  thought  was  an  excoriation  produced  by  the  gonorrhceal  discharge.  After  a  few 
local  applications  this  healed,  but  after  healing  it  became  surrounded  with  an  indurated  cir- 
cumference, which  makes  me  suspect  venereal  mischief.' 

In  due  course  this  induration  was  followed  by  well-marked  secondary  symptoms. 

The  natural  secretions  of  the  body,  when  the  structures  producing  them  are  in  a 
healthy  state,  cannot,  in  my  opinion,  be  the  means  of  communicating  syphilis  to 
another  person,  although  the  patient  from  whom  these  secretions  are  derived  be 
constitutionally  syphilitic.     The  following  case  may  illustrate  this  subject : — 

A  married  woman  was  admitted  into  St.  George's  Hospital,  on  October  5,  1864.  After 
her  last  confinement  (having  been  previously  quite  healthy),  she  took  a  child  to  nurse  in  ad- 
dition to  her  own.  The  strange  child  proved  syphilitic,  The  woman  Lad  an  ulcer  on  the 
breast,  which  was  followed  by  a  well-marked  syphilitic  eruption  (see  fig.  XL).  This  woman 
had  taken  the  precaution  to  keep  each  child  to  one  breast ;  and,  although  her  own  child 
was  allowed  to  suck  for  six  weeks  after  the  eruption  had  appeared,  yet  it  remained  unaffected. 

We  have  here  the  natural  secretion  going  on  in  a  syphilitic  mother ;  the  organ 
itself,  which  produced  it,  not  being  specifically  affected.  We  have  the  constant  con- 
tact of  a  diseased  and  healthy  person,  and  the  transmission  of  the  secretion  from  one 
to  the  other,  and  yet  no  disease  is  imparted. 

Few  of  the  natural  secretions  of  the  human  body  have  been  accused  of  being  the 
means  of  communicating  syphilis.  The  saliva  and  the  semen  are  perhaps,  besides 
the  milk,  the  only  two  which  are  supposed  to  be  capable  of  transmitting  the  disease. 
There  is  no  reason  why  these  secretions  in  themselves  should  be  more  susceptible  of 
the  syphilitic  poison  than  any  of  the  other  natviral  secretions  of  the  body.  If  the 
organs  which  secrete  them  are  not  specifically  affected,  we  cannot  see  why  they  should 
be  more  likely  to  contain  the  syphilitic  poison  than  the  urine  or  the  bile.  Now,  all 
the  secretions,  before  they  pass  out  of  the  body,  have  to  pass  over  tracts  of  mucous 
membrane.  Mucous  membranes  are  peculiarly  liable  to  secondary  syphilitic  affections  ; 
and,  if  the  secretions  in  question  become  mixed  in  the  passage  with  the  products  of 
specific  inflammation,  we  may  readily  understand  how  they  may  be  the  means  of 
currying  the  disease,  although,  by  themselves,  they  may  have  no  power  of  communi- 
cating it.  The  fitful  and  uncertain  way  in  which  syphilis  is  imparted  by  hereditary 
transmission  from  the  father,  and  the  very  small  number  of  cases  in  which  it  has 
been  supposed  to  be  transmitted  by  the  saliva,  seem  to  point  rather  to  some  accidental 
causes  of  contamination  than  to  any  inherent  disease  in  the  semen  or  in  the  saliva  in 
syphilitic  subjects.  Such  accidental  causes  at  once  present  themselves  to  our  minds 
when  we  contemplate  the  admixture  of  the  diseased  secretions  of  the  mucous  mem- 
branes with  the  proper  secretions  of  the  glands. 
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The  conclusions  to  which  I  have  arrived  myself,  and  which  I  would  submit  for 
the  consideration  of  others,  are  : — 

1 .  That  syphilis  is  communicated  by  the  secretions  from  both  primary  and  secondary 
syphilitic  affections. 

2.  That  the  secretion  of  other  specific  diseases  existing  in  syphilitic  subjects  have 
no  power  of  imparting  constitutional  syphilis. 

3.  That  the  natural  secretions  of  glands  in  syphilitic  subjects,  when  those  glands 
are  not  themselves  specifically  diseased,  have  no  power  of  imparting  constitutional 
syphilis. 


CHAPTER    IX. 

HEREDITARY   TRANSMISSION   OF   DISEASE:    VACCINO-SYPHILITIC   INOCULATION. 

If  it  be  true  that  a  patient  is  generally  liable  to  syphilitic  infection  once  only  in  his 
lifetime,  the  question  presents  itself  with  much  point,  how  far  a  person  who  has  had 
syphilis  by  hereditary  transmission  is  protected  from  any  fresh  attack  of  the  same 
nature.  Several  cases  have  lately  come  under  my  notice  in  which  the  effects  of 
hereditary  syphilis  have  manifested  themselves  as  the  patients  were  approaching 
puberty ;  and  it  is  more  than  probable  that  if  the  visible  effects  of  the  disease  can 
remain  for  years  in  a  patient's  constitution,  its  more  subtle  and  secret  influences  may 
continue  to  a  much  later  period.  It  is  a  point  of  very  grave  moment  to  determine 
how  far  such  an  influence  derived  by  hereditary  descent  may  have  the  same  effect  in 
preventing  the  re- inoculation  of  syphilitic  matter,  as  it  is  well  known  that  acquired 
syphilis  has. 

Whatever  may  have  been  the  cause  of  the  failure  of  the  inoculation,  where  the 
products  of  secondary  syphilitic  affections  have  been  artificially  inoculated  upon  those 
who  were  said  not  previously  to  have  had  the  disease,  it  is  obvious  that  one  link  in 
the  chain  of  evidence  has  hitherto  been  wanting  in  those  cases. 

In  order  to  be  of  any  real  value  in  demonstrating  the  non-inoculability  of 
secondary  syphilis,  it  would  be  necessary  to  show  that  the  patients  upon  whom  the 
experiments  were  made  were  susceptible  of  primary  syphilitic  inoculation.  If  in  any 
case  it  were  found  that  a  patient  showed  no  syphilitic  symptoms  after  being  repeatedly 
inoculated  with  the  secretions  from  secondary  syphilitic  affections,  and  if  afterwards 
the  inoculation  of  the  secretion  from  a  primary  infecting  sore  gave  rise  in  him  to  an 
infecting  chancre,  then  we  might  say  that  such  an  experiment  was  of  some  value  in 
proving  the  non-inoculability  of  secondary  disease.  But  until  the  susceptibility  of  a 
patient's  constitution  to  syphilitic  infection  from  any  source  is  thus  demonstrated, 
the  negative  evidence  derived  from  his  not  being  susceptible  to  infection  from  any 
particular  form  of  disease  is  of  little  moment. 

Among  those  who  habitually  expose  themselves  to  syphilitic  infection,  it  occurs 
every  now  and  then  that  an  individual  is  found  who  never  has  had  the  infecting  form 
of  the  disease ;  and  the  question  naturally  arises,  Why  has  he  not  suffered  in  the 
same  way  as  others  who  have  been  similarly  exposed  %  The  answer  which  would 
generally  be  given  to  such  a  question  would  probably  be,  that  it  depended  upon  some 
peculiarity  in  the  person's  constitution.  But  we  are  bound,  if  possible,  to  ascertain 
and  determine,  as  far  as  may  be,  what  that  peculiarity  of  constitution  is.  If  we  say 
that  a  patient  can  have  syphilis  once  only  during  his  lifetime  as  a  rule,  and  if  we  find 
that  a  certain  number  of  children  have  hereditary  syphilis,  does  it  not  appear  probable 
that  these  children,  when  they  grow  up,  would  have  some  kind  of  immunity  from 
further  infection  ;  or  that,  if  the  disease  did  appear  again  in  them,  it  would  be  in  a 
greatly  modified  form  1 

Modern  researches  in  this  branch  of  science  bring  us  back  to  that  which  shrewd 
observers,  without  the  advantages  which  we  at  present  possess,  had  long  ago  noted. 
In  1812,  Dr.  Ferguson  came  to  the  conclusion  that  syphilis  had  become  so  much 
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mitigated  in  Portugal,  by  reason  of  general  diffusion  or  other  causes,  that  after  run- 
ning a  mild  course  it  exhausted  itself,  and  ceased  spontaneously.  Dr.  Ferguson 
further  mentioned  that  he  had  reason  to  believe  that  at  that  time,  in  other  countries, 
the  disease  had  become  modified  in  a  similar  way.  He  mentions  that  in  certain  Ger- 
man regiments,  and  in  some  districts  of  the  Russian  empire,  the  medical  attendants  had 
found  that  mercury  was  not  necessary  for  the  treatment  of  syphilis,  and  that,  in  the 
patients  to  whom  he  referred,  the  disease  from  being  allowed  to  run  its  course  probably 
for  ages,  had  become  as  weak  as  it  was  found  to  be  in  the  Portuguese.  All  adven- 
titious diseases,  says  Dr.  Ferguson,  that  are  not  connate,  endemic,  nor  sporadic,  appear 
more  or  less  to  run  this  course  of  exhausting  themselves  while  retained  upon  the 
same  ground  to  which  they  have  been  transplanted  ;  but  let  the  field  be  changed,  and 
fresh  sources  of  development  be  presented,  and  they  will  instantly  resume  their 
primary  powers,  and,  taking  a  fresh  departure  of  violence,  repeat  the  almost  forgotten 
inflictions  of  their  original  visitation.  The  powers  which  they  thus  acquire  bear 
some  resemblance  to  a  phenomenon  which  is  everywhere  observable  in  the  vegetable 
kingdom.  The  same  species  of  seed  may  be  sown  upon  the  same  ground  until  it  shall 
so  degenerate  in  point  of  vigour,  as  to  become  almost  incapable  of  reproducing  itself; 
but  let  it  be  changed  to  any  other  kind  of  soil,  though  even  of  far  inferior  quality, 
and  it  will  immediately  display  new  powers  of  life,  and  fructify  and  vegetate  with  its 
native  strength . 

Corresponding  with  this  description  appears  to  have  been  the  effect  of  inocula- 
tion of  the  exhausted  syphilitic  virus  of  Portugal  into  the  constitution  of  the  British 
or  other  strangers.  It  was  in  some  measure  new,  therefore  unfriendly,  and  seems 
to  have  had  the  power  of  exciting  new  actions  of  more  than  ordinary  violence. 

The  Portuguese,  through  apathy,  and  at  a  dreadful  price  levied  on  the  generations 
that  are  passed,  and  never  in  all  probability  to  be  redeemed  by  their  descendants, 
appeared  to  have  gained  a  great  exemption  from  both  syphilis  and  variola;  but  the 
price  is  too  high  for  us  ever  to  offer  up  our  bodies  to  be  the  unresisting  subjects  of 
disease,  the  fatal  consequences  of  which,  though  they  might  go  far  to  extinguish  one 
or  two  ills,  would  be  felt  in  the  deterioration  of  our  race  to  the  most  distant  ages. 

The  same  facts,  with  regard  to  the  modified  form  in  which  syphilis  appears  in 
some  of  the  lower  classes  of  the  community,  have  been  observed  in  our  own  country. 

Mr.  Rose,  formerly  surgeon  to  St.  George's  Hospital,  found  from  experience  con- 
ducted at  one  time  on  a  large  scale  in  one  of  the  regiments  of  the  Guards,  that  he 
could  treat  syphilis  when  it  appeared  amongst  the  common  soldiers  by  topical  applica- 
tions alone.  It  is  true,  that  at  the  time  Mr.  Rose  conducted  his  experiments,  no  clear 
distinction  was  drawn  between  those  venereal  affections  which,  if  left  to  themselves, 
would  infect  the  constitutions  of  the  patients,  and  those  which  would  not ;  and 
therefore  a  great  many  sores  were,  no  doubt,  said  to  be  cured  without  mercury 
which,  under  no  circumstances,  would  have  been  followed  by  secondary  symptoms. 
It  is  exceedingly  probable,  however,  that  a  certain  proportion  of  the  cases  treated 
by  Mr.  Rose  really  depended  upon  the  infecting  variety  of  the  disease ;  and  as  Mr. 
Rose  found  that  he  could  deal  with  these  cases  without  administering  mercury,  we 
can  only  conclude  that  the  disease  he  was  treating  had  appeared  in  some  modified 
form,  such  as  Dr.  Ferguson  had  noticed  in  Portugal,  and  such  as  he  states  to  have 
existed  also  in  Germany  and  in  Russia.  As  soon  as  Mr.  Rose  tried  his  plan  of 
treating  syphilis  without  mercury  amongst  the  officers  of  the  regiment  in  which  his 
experiments  had  been  made,  the  plan  was  found  to  be  unsuccessful ;  and  we  have 
the  authority  of  Sir  Benjamin  Brodie,  who  witnessed  these  experiments,  for  .stating 
that,  in  private,  Mr.  Rose  treateel  syphilis  with  mercury  like  other  medical 
practitioners ;  and  that  in  cases  where  he  did  not  administer  it,  he  was  continually 
becoming  involved  in  difficulties. 

To  what,  then,  is  to  be  attributed  this  comparative  immunity  to  the  severer 
forms  of  acquired  syphilis,  and  the  modified  form  in  which  it  has  been  occasionally 
noticed,  not  only  in  Portugal,  in  Germany,  in  Russia,  but  also  in  our  own  country  1 
The  answer  to  this  important  question  arises  out  of  the  observations  already  made. 
That  which  Dr.  Ferguson  observed  in  his   day   may    be  seen  at  present.     A  person 
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who  has  had  hereditary  syphilis  in  his  youth  will  either  not  contract  the  infecting 
form  of  syphilis  in  after  life,  or  will  have  it  in  a  modified  form.  An  extensive 
observation  of  cases  as  they  occur  in  public  hospitals  will  at  once  show  that  syphilis 
as  it  presents  itself  among  those  classes  who  are  likely  to  have  inherited  the  disease, 
is  a  different  affection  from  that  which  is  observed  under  other  circumstances.  The 
same  law  may  be  traced  in  the  history  of  individual  cases.  Instances  have  come 
before  me  where  patients,  the  offspring  of  parents  supposed  to  have  been  syphilitic, 
have  shown  some  modified  syphilitic  symptoms  for  many  years  after  they  have  grown 
up ;  and  these  patients  have  appeared  comparatively  insusceptible  to  any  further 
infection.  But  it  may  be  said  that  certain  individuals,  who  have  never  shown  any 
symptom  of  either  hereditary  or  acquired  disease,  are  also  apparently  not  capable  of 
receiving  the  infecting  form  of  syphilis,  or,  if  infected,  that  they  have  the  disease 
in  so  mild  a  form  as  not  to  require  mercurial  treatment.  The  explanation  of  the 
occurrence  is  even  in  these  cases  not  difficult.  An  instance  lately  came  under  my 
notice,  where  a  woman,  with  the  remains  of  what  I  believed  to  be  a  syphilitic 
eruption,  had  been  impregnated  ten  times.  Seven  of  the  children  had  died,  either 
from  the  premature  confinement  of  the  mother,  or  within  a  year  or  two  after  their 
birth  ;  of  the  remaining  children,  two  had  eruptions  which  were  treated  with 
mercury,  and  one  only  never  had  had  any  symptom  of  hereditary  disease.  Shall  we 
say,  in  this  exceptional  case,  that  because  the  visible  symptoms  of  any  hereditary 
affection  were  wanting,  therefore  something  like  the  same  diathesis  was  not  com- 
municated to  her  as  to  the  other  children  1  Or  are  we  quite  sure  that  hereditary 
syphilis,  like  gout  and  certain  other  diseases,  may  not  pass  over  some  individuals,  or 
even  a  generation  (as  far  as  its  sensible  effects  are  concerned),  again  to  appear  in 
some  modified  form  in  their  descendants  1  It  would  obviously  be  wrong,  in  the  case 
of  any  hereditary  disease,  to  say,  because  the  symptoms  were  absent  in  an  individual, 
or  in  one  generation,  that  therefore  the  diathesis  had  ceased ;  and  we  know  not  yet 
through  how  many  generations  the  latent  effects  of  hereditary  syphilis  may  not 
produce  some  influence.  A  man  advanced  in  years,  whom  I  knew  from  seeing  him 
in  a  London  hospital,  and  who  had  formerly  had  a  variety  of  venereal  affections, 
had  a  grown-up  family.  One  of  his  daughters  had  an  eruption  on  the  skin  at  about 
seventeen  or  eighteen  years  of  age,  which  eruption  was  treated  with  sarsaparilla. 
One  of  the  sons,  although  he  had  frequently  exposed  himself  to  contagion,  never  con- 
tracted syphilis.  This  son  married,  and  had  a  family.  After  a  time  his  wife  had  an 
eruption*  on  the  body  which  was  supposed  to  be  syphilitic,  and  yielded  readily  to 
anti-syphilitic  remedies.  Last  of  all,  the  son  himself  had  an  eruption  exactly 
resembling  that  of  his  wife.  This  I  had  an  opportunity  of  seeing,  and  believe  it  to 
have  been  a  mild  and  modified  form  of  hereditary  syphilis,  which  had  then  developed 
itself  in  a  visible  form  for  the  first  time.  Had  this  son  been  one  of  Mr.  Rose's 
patients,  he  no  doubt  would  have  been  successfully  treated  without  mercury;  but  it 
would  be  a  grave  mistake  to  suppose  that  syphilis  in  what  has  been  called  a  virgin 
constitution  can  be  treated  in  the  same  way. 

Case. — A  young  woman  had  an  eruption  for  the  first  time  after  the  age  of  puberty.  This 
I  considered  to  be  syphilitic.  The  origin  of  the  syphilis  could,  however,  in  no  way  be  traced, 
until  one  day  I  accidentally  saw  the  mother  ;  the  eruption  on  the  mother's  arm  and  on  the 
daughter's  chest  are  represented  in  figs.  XIII.  and  XIV. 

Several  cases  have  come  before  me  during  the  last  few  years  in  which  symptoms 
to  all  appearance  syphilitic  could  only  be  explained  by  hereditary  transmission.  In 
some  of  these  there  was  a  distinct  history  of  syphilis  on  the  father's  side. 

Dr.  Viennois,  in  his  thesis  presented  to  the  Faculty  of  Medicine  in  Paris  in  the 
year  1860,  and  also  in  the  '  Archives  of  Medicine  '  for  the  same  year,  has  collected 
together  and  given  a  detailed  account  of  some  cases  in  which  an  infecting  syphilitic 
sore,  or,  more  properly  speaking,  the  specific  adhesive  inflammation,  followed 
vaccination.  Dr.  Viennois  has  carefully  excluded  those  cases  in  which  a  fresh  set 
of  symptoms  followed  vaccination  in  patients  who  had  previously  had  hereditary 
or  acquired  syphilis,  and  has  confined  himself  to  cases  in  which  the  primary  affec- 
tions could  be  clearly  verified,  and  their  effects  upon  the  constitutions  of  the  patients 
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satisfactorily  traced.  Dr.  Viennois'  investigations  led  him  to  the  belief  that,  if  the 
lymph  from  a  vaccine  vesicle  be  alone  inoculated,  the  cow-pox  alone  will  be  pro- 
duced ;  but  that  if,  in  addition  to  this,  the  blood  of  a  person  affected  with  constitu- 
tional syphilis  be  inoculated  at  the  same  time,  then  syphilis  may  also  be  communicated. 
The  cow-pox  would  then  appear  first,  as  having  a  shorter  period  of  incubation  ;  and 
after  a  time  the  syphilitic  tubercle  (or  primary  specific  inflammation)  would  make 
its  appearance  upon  the  inoculated  part,  and  would  in  due  course  be  followed  by 
secondary  symptoms.  The  cases  which  Dr.  Viennois  has  collected  are  related  with 
so  many  circumstantial  details,  that,  if  correctly  reported,  they  cannot  fail  of  them- 
selves to  establish  the  fact  that  the  poison  of  syphilis,  and  that  of  the  cow-pox,  may  be 
communicated,  and  sometimes  have  been  communicated,  at  the  same  time  (fig.  XII.) 

During  the  period  of  doubt  and  suspense  which  followed  Dr.  Viennois'  publications,  two 
most  remarkable  circumstances  took  place.  One  of  these  was  an  artificial  inoculation  per- 
formed at  the  Hotel  Dieu  ;  and  the  other  the  transmission  of  a  disease,  both  by  artificial  in- 
oculation and  by  natural  means,  to  a  large  number  of  children,  and  to  several  adults  at  Rivalta 
in  Piedmont.  These  circumstances  have  occurred  at  the  exact  time  in  the  history  of  syphilitic 
inoculation  best  calculated  to  dissipate  the  doubts  which  still  hung  over  so  many  minds,  and 
the  symptoms  which  they  present  will,  I  believe,  if  fairly  interpreted,  satisfy  every  unpre- 
judiced inquirer.  The  first  of  these  remarkable  facts  occurred  in  a  woman  eighteen  years  of 
age,  who  was  admitted  into  the  Hotel  Dieu,  under  M.  Trousseau.  This  woman  was  vaccinated 
while  in  the  hospital,  in  the  beginning  of  October.  The  day  afler  the  vaccination  the  punc- 
tures were  prominent,  and  surrounded  by  a  slight  inflammatory  areola,  with  intense  itching. 
Four  or  five  days  afterwards  there  were  no  longer  any  traces  of  the  inoculation.  This  excited 
no  surprise  at  the  time,  as  the  patient  had  previously  been  properly  vaccinated.  The  patient 
left  the  hospital  on  November  9.  In  the  beginning  of  December,  two  ulcers,  covered  witli 
thick  scabs,  were  seen  on  the  inocidated  spots.  These  ulcerations  were  at  first  considered  to 
be  vaccine  vesicles  abnormally  developed,  with  an  unusually  prolonged  period  of  incubation. 
On  January  11,  1862,  upwards  of  three  months  from  the  date  of  the  vaccination,  this  patient 
was  readmitted  into  the  Hotel  Dieu.  At  this  period  the  ulcerations  on  the  arm  were  still 
unhealed  ;  the  corresponding  armpit  was  the  seat  of  multiple  indolent  bubo  ;  and  on  the 
body,  the  arms,  and  the  chin,  was  a  syphilitic  roseola,  concerning  the  nature  of  which  no  one 
has  hitherto  expressed  any  doubt.  The  patient  reported  that  this  eruption  had  existed  from 
the  middle  of  December.  It  was  followed  by  pains  in  the  head,  and  indolent  enlargement  of 
the  post-cervical  glands. 

M.  Ricord  now  examines  the  patient  at  M.  Trousseau's  invitation,  and  reports  that  she  is 
the  subject  of  two  indurated  chancres  on  the  left  arm  ;  that  she  has  multiple  enlargement  of 
the  glands  in  the  axilla  ;  and  that  she  has  specific  roseola,  typical  of  constitutional  syphilis. 
This  constitutional  affection  he  moreover  declares  to  have  had  its  origin,  its  entrance  into 
the  patient's  system,  through  the  ulcerations  on  the  left  arm. 

A  much  more  startling  series  of  facts  have  comparatively  recently  been  brought  to  light  by 
a  sad  tragedy  enacted  at  Rivalta.  Here  a  child,  named  Chiabrera,  was  vaccinated  ;  from  him 
another  child  name  Mazone,  was  vaccinated ;  with  forty-five  other  children.  Chiabrera  we 
shall  call  the  first  vaccinifer,  and  Mazone  the  second  vaccinifer. 

A  disease  was  conveyed  from  the  first  vaccinifer  to  thirty- nine  children  ;  from  the  second 
vaccinifer  to  seven  children.  Both  vaccinifers  were  very  ill,  and  one  died  three  months  after 
vaccination.  The  fir3t  vaccinifer  communicated  the  disease  to  his  mother  ;  the  second  to  his 
wet-nurse.  Twenty  nurses  or  mothers  were  known  to  have  been  similarly  affected.  In  three 
cases  the  same  disease  was  again  communicated  from  the  mothers  to  their  husbands;  and  in 
three  other  cases  the  disease  was  communicated  to  other,  previously  healthy,  children. 

The  annexed  diagram  furnishes  a  view  of  the  progress  of  this  terrible  malady,  previously 
(as  would  appear)  unknown  at  Rivalta,  a  village  containing  not  more  than  two  thousand 
inhabitants. 
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Figs.  XII.  and  XII. A  represent  vascino-syphilitic  inoculations  at  the  time  the 
secondary  eruption  appeared  in  a  case  for  which  the  author  is  indebted  to  Dr.  Druitt. 

A  second  series  of  cases,  of  a  like  horrible  nature  to  those  which  occurred  at 
Rivalta,  is  related  by  Dr.  Marone  to  have  happened  at  Lupara.  Dr.  Marone 
ascribes  the  cause  of  the  inoculation  to  the  admixture  of  some  blood  with  the  vaccine 
lymph,  and  this  is  the  explanation  which  is  now  generally  received. 

It  has  been  demonstrated  by  direct  experiment  that  the  blood  of  a  syphilitic 
patient  (in  certain  states  of  the  constitution)  may  be  directly  inoculated  so  as  to 
produce  a  primary  syphilitic  sore. 

On  February  6,  1862,  Professor  Pelizzari  inoculated  Dr.  Bargioni  with  the  blood  of  a 
syphilitic  patient,  who  had  not  been  subject  to  any  specific  treatment. 

On  the  morning  of  March  8,  Dr.  Bargioni  announced  to  Professor  Pelizzari  that  in  the 
centre  of  the  inoculated  surface  he  had  noticed  a  trifling  elevation  which  produced  a  little 
itching.  Professor  Pelizzari  examined  the  arm,  and  found,  at  the  point  indicated,  a  small 
papule,  of  a  roundish  form,  and  of  a  dull-red  colour.  There  was  then  no  induration  at  the 
base  of  the  papule,  nor  any  enlargement  of  the  corresponding  axillary  glands.  To  prevent 
its  heing  rubbed,  it  was  covered  with  dry  charpie  and  diachylon.  Professor  Pelizzari  exam- 
ined it  daily.  On  the  eighth  day  the  papule  had  augmented  to  the  size  of  a  twenty-centime 
piece.  On  the  eleventh  day  it  was  covered  with  a  very  thin  adherent  scale,  resembling  silver 
paper,  which,  upon  the  two  succeeding  days,  became  denser  and  less  adherent,  and  in  its 
central  part  commenced  to  crack.  On  the  fourteenth  day  two  axillary  glands  became  en- 
larged to  the  size  of  nuts,  and  were  movable  and  indolent.  The  papule  remained  indolent, 
but  its  sensibility  was  slightly  increased.  On  the  19th,  pressure  upon  the  crust  caused  a 
small  amount  of  seropurulent  matter  to  exude  from  beneath  its  edges,  the  pressure  giving  a 
little  pain.  The  axillary  glands  had  now  become  larger  and  harder,  but  continued  indolent. 
There  was  no  induration  apparent  at  the  base  of  the  papule.  On  the  21st  the  scale  was 
transformed  into  a  true  crust,  which  had  eommeneed  to  be  detached  at  its  edges  ;  and  the 
part  beneath  was  ulcerating.  Slight  induration  now  appeared  at  the  base.  On  the  22nd  the 
crust  was  detached,  and  a  funnel-shaped  ulcer  presented  itself,  with  elastic  and  resistant 
borders,  forming  an  annular  induration.  These  edges  were  swollen,  adherent,  and  obliquely 
inclined  towards  the  base  of  the  ulcer,  which  was  covered  with  a  very  small  amount  of 
secretion.  The  pain  was  trifling.  Dry  charpie  oidy  was  applied.  On  the  26th  the  ulcer  had 
extended  itself  to  the  size  of  a  fifty-centime  piece.  It  secreted  more,  .and  the  surrounding 
induration  was  considerably  increased.  Up  to  April  4  this  ulcer  remained  stationary,  but  at 
that  date,  its  base  appeared  to  be  granulating.  The  corresponding  glands  remained  swollen, 
hard,  and  indolent.  There  appeared  at  this  date  trifling  nocturnal  pains  in  the  head,  and  the 
posterior  cervical  glands  became  somewhat  enlarged.  On  April  12  there  appeared  upon  the 
surface  of  the  body,  particularly  upon  the  sides  of  the  chest,  and  in  the  hypochondriac 
regions,  spots  of  irregular  form  and  of  rose  colour,  unattended  by  any  inconvenience  to  the 
patient.  The  glandular  swellings  of  the  neck  were  well  marked.  This  eruption  extended 
itself,  and  became  more  confluent  during  the  succeeding  days.  No  constitutional  disturbance, 
heat  of  skin,  nor  pruritus,  accompanied  this  eruption,  which  went  on  increasing  for  eight 
days.  On  the  20th  the  cervical  glands  had  increased  in  size,  and  were  harder.  The  chancre 
maintained  its  specific  chai'acter,  and  exhibited  no  tendency -to  cicatrisation.  On  the  22nd 
the  colour  of  the  eruption  was  decidedly  coppery.  Small  lenticular  papules  were  now  per- 
ceived to  be  mixed  with  the  erythema.  The  edges  of  the  chancre  had  begun  to  granulate. 
Mercury  was  now  commenced. 


CHAPTER   X. 

CONSTITUTIONAL    SYPHILIS. 


The  symptoms  known  as  those  which  constitute  secondary  syphilis  usually  manifest 
themselves  within  the  third  month  after  the  introduction  of  the  poison  into  the 
patient's  system. 

The  access  of  this  series  of  symptoms  is  usually  marked  by  a  certain  amount  of 
general  disturbance.  The  patient  feels  Feverish  and  uncomfortable ;  the  skin  becomes 
dry,  and  the  tongue  perhaps  coated.  It  occasionally,  however,  happens  that  the 
secondary  or  constitutional  symptoms  show  themselves  without  the  patient  feeling 
any  general  inconvenience. 

Lassitude,  weariness,  and  pain  in  different  parts,  frequently  mark  the  progress  of  the 
disease.     The  skin  loses  its  fresh  and  healthy  colour,  and  assumes  often  a  sallow  hue. 

When  the  general  system  is  thus  affected  by  the  syphilitic  poison,  it  is  probable 
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that  the  rmtrition  of  every  part  of  the  body  may  be  thereby  influenced.  The  same 
tendency  to  the  separation  of  a  plastic  material  from  the  other  elements  of  blood 
may  be  manifested  in  any  part  of  the  body  as  in  the  original  seat  of  the  disease. 
These  effusions  are  more  or  less  organised,  and  take  their  characters  from  the  struc- 
tures in  which  they  are  formed.  Thus,  in  the  skin,  the  papillae  become  inordinately 
developed ;  and  if  several  of  these  unite  together  tubercles  are  formed.  On  the  iris, 
the  lymph  effused  forms  fibrous  bands,  which  unite  it  to  adjacent  parts  and  prevent 
its  actions.  If  the  periosteum  of  a  bone  be  affected,  the  effused  material  ultimately 
becomes  converted  into  new  bone;  and  this  process,  from  the  unyielding  nature  of 
the  parts,  is  attended  with  much  pain,  experienced  chiefly  at  night,  which  has  been 
supposed  to  be  the  period  of  growth.  According  to  the  constitution  of  the  patient, 
the  part  affected  may  take  on  the  adhesive,  the  suppurative,  or  the  ulcerative  form 
of  inflammation ;  or  any  of  these  may  terminate  in  gangrene,  molecular  or  in  larger 
masses.  Hence  a  syphilitic  affection  which  commences  as  a  pimple,  may  at  a  subse- 
quent period  suppurate,  or  ulcerate,  or  a  portion  of  its  surface  may  be  thrown  off  as 
a  small  slough.  Different  names  have  been  given  to  these  different  forms  of  disease; 
but  it  is  obvious  that,  as  long  as  they  are  liable  to  pass  into  each  other,  no  very 
accurate  divisions  can  be  made.  Again  :  a  division  has  been  made  with  regard  to 
the  time  at  which  different  parts  of  the  animal  economy  are  affected.  The  skin,  the 
throat,  the  eye,  and  the  absorbent  glands,  are  those  in  which  the  disease  generally 
appears  in  the  earlier  stages  of  the  complaint ;  and  diseases  of  these  parts  have  been 
called  secondary  symptoms  ;  whereas  the  fibrous  and  osseous  tissues  and  the  deeper 
structures  are,  as  a  rule,  affected  later,  and  affections  of  these  have  been  called 
tertiary  symptoms.  This  distinction  will  be  adopted  for  convenience  of  description, 
but  it  must  not  thence  be  inferred  that  there  is  any  well-marked  natural  division; 
and,  in  fact,  the  so-called  tertiary  symptoms  sometimes  appear  before  the  secondary, 
and  the  parts  belonging  to  these  respective  classes  are  constantly  found  affected  at 
the  same  time. 

Secondary  Symptoms. 

The  specific  induration  around  the  infecting  sore  has  been  regarded  as  the  first  of 
the  secondary  affections.  This  is,  however,  not  attended  with  any  of  the  constitu- 
tional symptoms  above  referred  to.  At  an  uncertain  date,  but  generally  from  four 
to  seven  weeks  from  the  first  appearance  of  this  induration,  the  syphilitic  fever, 
often  very  slightly  marked,  will  occur ;  and  in  a  great  majority  of  instances  this  will 
be  followed  by  an  exanthematous  eruption  of  the  skin,  often  accompanied  by  sore 
throat.  At  the  time  that  this  occurs,  a  change  may  frequently  be  observed  in  the 
character  of  the  original  sore ;  a  fresh  effusion  of  lymph  may  take  place  in  its  neigh- 
bourhood, or  the  sore  itself  may  ulcerate  in  a  way  that  it  did  not  before.  The  nature 
of  the  sore  will  now  become  altered — a  free  secretion  of  pus  will  often  take  place 
from  its  surface.  It  no  longer  presents  the  characters  of  the  adhesive  inflammation 
only.  It  has,  in  fact,  become  one  of  the  secondary  symptoms  of  the  disease.  The 
inguinal  glands,  in  like  manner,  which  up  to  this  period  were  indurated  and  enlarged 
only,  will  now  sometimes  show  signs  of  increased  morbid  action.  They  may  become 
tender  to  the  touch.  The  thickening,  originally  confined  to  the  glands  themselves, 
may  involve  the  surrounding  cellular  tissue ;  and  it  sometimes  happens  that  an 
abscess  will  forru  either  in  one  of  the  glands,  or  in  the  surrounding  structures. 
These  suppurating  buboes  are  to  be  regarded  as  a  part  of  the  secondary  symptoms  ; 
and  their  occurrence  in  no  way  invalidates  the  fact  previously  dwelt  upon,  viz.  that 
the  sores  which  produce  syphilitic  infection  of  the  constitution  do  not  produce  sup- 
purating buboes,  excepting  from  some  accidental  cause. 

Syphilitic  Eruptions. 

Roseola,  the  eruption  which  generally  first  succeeds  the  syphilitic  fever,  is  of  a 
rose-red  colour,  not  raised  above  the  surface  of  the  skin ;  disappearing  upon  pressure, 
and  returning  as  soon  as  the  pressure  is  removed.  It  appears  in  more  or  less  rounded 
patches,  giving  a  mottled  appearance  to  the  skin  ;  when  examined  closely,  each  patch 
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appears  made  tip  of  a  cluster  of  papilla?,  more  injected  than  natural.  This  eruption 
will  sometimes  disappear  within  a  few  days.  If  it  persists,  the  papillae  forming  each 
patch  will  generally  hecome  visibly  enlarged,  and  the  colour  of  the  eruption  will 
gradually  change  to  a  copper  tint.  This  colour  is  a  common  characteristic  of  all 
syphilitic  eruptions  which  remain  for  any  length  of  time  without  suppuration  or 
ulceration. 

The  syphilitic  eruptions  which  follow  this  first  efflorescence  on  the  skin  present  a 
variety  of  appearances. 

Lichen. — -The  papilla?  of  the  skin  frequently  are  enlarged  separately  and  scattered 
irregularly  over  the  body.  They  form  small  hard  elevations  of  a  copper  colour, 
which  terminate  by  desquamation  or  resolution.  The  enlarged  papillae  are  some- 
times formed  into  groups,  and  then,  occasionally,  one  much  larger  than  the  rest 
appears  as  a  tubercle  in  the  centre.  This  form  of  eruption  has  been  described 
separately  as  central  tubercle. 

Syphilitic  tubercle.- — The  same  tendency,  which  has  been  traced  throughout  to 
the  exudation  of  a  fibrinous  or  plastic  material  from  the  diseased  blood,  manifests 
itself  particularly  in  this  form  of  disease.  The  effusion  takes  place  by  a  slow, 
gradual,  and  uninterrupted  process,  and  becomes  perfectly  organised  as  in  the 
papular  eruption ;  each  tubercle  appears  as  a  small,  full,  and  tense  conical  eminence, 
covered  with  a  red  and  shining  cuticle,  gradually,  like  other  syphilitic  eruptions, 
assuming  a  copper  colour.  The  tubercles  may  be  scattered  singly  over  the  surface, 
or  they  may  be  seen  in  groups. 

The  syphilitic  tubercles  may  assume  any  size,  from  a  large  pimple  to  a  split  pea 
or  bean.  Their  shape  is  generally  round,  but  often  they  are  irregularly  oval.  The 
cuticle  thrown  off  from  the  surface  of  syphilitic  tubercles  is  peculiarly  thin,  white, 
and  shining.  It  resembles  small  broken  pieces  of  silver  paper.  When  syphilitic 
tubercles  appear  on  mucous  membranes,  they  are  generally  irregular  in  shape, 
flattened,  and  but  slightly  raised  above  the  surface.  These  peculiarities  depend  in  a 
great  measure  upon  the  mucous  membrane  from  which  they  spring  being  opposed  to 
other  parts,  and  consequently  subject  to  a  certain  amount  of  pressure.  The  tuber- 
cular form  of  eruption  on  the  skin  generally  occurs  at  a  later  period  than  the  other 
eruptions,  which  are  accompanied  by  the  adhesive  form  of  inflammation. 

Syphilitic  lepra  commences,  like  the  mottled  skin  previously  described,  by  the 
injection  of  circular  groups  of  the  papilla?  of  the  skin.  These  may  at  first  be  seen 
separate,  but  soon  the  whole  circular  patch  becomes  equally  involved  ;  an  effusion 
takes  place  into  the  substance  of  the  skin,  which  causes  a  small  flat  elevation,  the 
edges  of  which  are  sometimes  raised  higher  than  the  centre.  A  large  number  of 
these  patches,  all  nearly  circular,  may  form  on  any  part  of  the  body.  They  have, 
like  other  syphilitic  eruptions,  more  or  less  of  a  copper  colour ;  but  this  is  often 
partially  masked  by  a  thin  layer  of  epithelium,  which  is  thrown  off  in  thin  white 
and  shining  scales.  Patches  of  syphilitic  lepra  sometimes  bear  a  strong  resemblance 
to  flattened  syphilitic  tubercles. 

Syphilitic  p>soriasis  occurs  in  the  form  of  oval  or  irregular  patches  slightly  raised 
above  the  surface.  These  are  generally  of  a  brown  or  copper  colour,  and  covered 
with  epithelial  scales  of  various  degrees  of  thickness.  They  are  not  depressed  in  the 
centre,  and  are  often  traversed  by  cracks  which  show  no  tendency  to  become  obliterated. 
This  disease  is  much  more  persistent  in  its  character  than  syphilitic  lepra.  It  is 
frequently  observed  on  the  palms  of  the  hands  and  the  soles  of  the  feet,  but  it  may 
occur  on  any  part  of  the  body.  Patches  of  syphilitic  psoriasis  will  sometimes  remain 
for  months  without  undergoing  much  alteration  in  appearance. 

Syphilitic  psoriasis  is  very  liable  to  be  confounded  with  ordinary  psoriasis.  Dr. 
Anderson  has  enumerated  the  distinguishing  characters  of  syphilitic  psoriasis  under 
the  following  heads  :  It  is  not  usually  very  extensive.  It  generally  occurs  as  a  second 
stage  to  some  other  syphilitic  eruption.  Some  of  the  patches  may  be  moist,  or  covered 
with  crusts,  or  even  in  a  state  of  ulceration.  The  patches  are  usually  small  and  in  the 
shape  of  round  spots  or  circles  or  segments  of  circles.  The  eruption  is  not  usually  on 
the  elbows  or  knees.     It  is  more  on  the  inner  than  on  the  outer  sides  of  the  limbs. 
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When  confined  to  the  soles  of  the  feet  or  palms  of  the  hands  it  is  always  syphilitic. 
The  eruption  in  its  chronic  stage  usually  assumes  a  distinctly  coppery  tint.  It  often 
itches.     It  usually  commences  for  the  first  time  after  twenty  years  of  age. 

The  eruptions  now  described  may  be  classed  together  as  resulting  from  secondary 
adhesive  inflammation ;  they  are  essentially  of  the  same  character,  and  require  the 
same  mode  of  treatment.  Not  unfrequently  they  will  appear  upon  the  patient  at 
the  same  time,  or  will  follow  each  other  at  successive  periods.  The  tendency  of  these, 
as  of  other  syphilitic  eruptions,  is  to  fade  after  a  time,  but  to  appear  again  and  again, 
unless  checked  by  treatment ;  after  the  disease  has  existed  some  time  they  have,  how- 
ever, a  greater  disposition  to  assume  an  ulcerative  or  suppurative  form  than  to 
recur  in  their  proper  adhesive  characters. 

The  same  mode  of  treatment  has  been  adopted  generally  for  these  eruptions  as 
for  the  primary  disease  to  which  they  owe  their  origin. 

Mercury,  in  some  form,  is  the  remedy  that  alone  can  be  relied  upon.  As  in  the 
primary  infecting  sore,  it  may  be  given  internally,  or  may  be  used  in  the  form  of  oint- 
ment rubbed  on  the  skin,  or  may  be  administered  as  a  mercurial  vapour-bath. 

In  private  practice  it  may  be  convenient  to  give  mercury  internally,  on  account  of 
the  little  observation  which  this  plan  attracts,  and  the  apparent  ease  with  which  it  is 
followed.  But,  even  with  young  men  in  the  vigour  of  health,  it  will  rarely  happen  that 
mercury  can  be  taken  sufficiently  long  in  this  way  to  cure  the  disease  :  at  the  end  of 
perhaps  two  or  three  weeks  the  digestive  organs  become  disturbed  by  the  constant 
irritation  of  the  medicine;  an  attack  of  diarrhoea  perhaps  supervenes,  which  may  be 
checked  for  a  time  by  opium ;  but  if  the  internal  administration  of  the  mercury  be 
continued,  some  other  form  of  inconvenience  will  arise ;  and,  practically,  the  remedy 
has  to  be  given  up,  in  the  very  great  majority  of  cases,  before  the  patient  is  cured. 
When  the  eruption  occurs  under  these  circumstances  at  a  subsequent  period,  it  pre- 
sents often  a  more  troublesome  and  worse  form  of  disease  than  if  no  mercury  had 
been  given ;  the  long-cOntinued  irritation  of  the  patient's  digestive  organs  has  produced 
an  effect  upon  his  system,  and  the  diseased  as  well  as  the  healthy  actions  of  the  body 
are  consequently  performed  with  enfeebled  powers,  and  a  lower  type  of  affections  are 
produced.  From  these  considerations,  the  use  of  mercury  internally  has  for  many  years 
past  been  used  very  sparingly  in  the  author's  practice. 

The  inunction  of  mercurial  ointment  is  a  very  efficient  way  of  bringing  a  patient's 
system  under  the  influence  of  the  drug  ;  and  the  action  may  in  this  way  be  continued 
for  the  requisite  length  of  time,  provided  the  laborious  process  which  it  entails,  and 
the  dirty  condition  in  which  it  leaves  the  skin,  are  not  objected  to.  In  the  treatment 
of  cases  of  eruption  on  the  skin  it  may,  however,  cause  irritation  in  any  of  the  spots 
iipon  which  the  ointment  is  rubbed,  and  may  consequently  have  to  be  discontinued. 

The  mercurial  vapour-bath  is  by  far  the  least  disagreeable  mode  of  administering 
mercury  :  at  the  same  time  that  it  enables  the  surgeon  to  regulate  the  action  of  the 
medicine  with  the  greatest  nicety,  it  does  not  endanger  the  patient's  powers  nor  pro- 
duce irritation  in  any  part  of  the  skin.  A  full  description  of  its  mode  of  application 
will  be  given  in  a  future  chapter. 

Iodide  of  potassium  has  very  often  been  used  for  the  papular,  tubercular,  and 
squamous  syphilitic  eruptions.  From  three  to  five  grains  are  generally  given  in 
solution  three  times  a  day.  This  medicine  certainly  has  a  great  power  in  removing 
syphilitic  eruptions,  and  other  forms  of  secondary  and  tertiary  syphilis ;  but  it  does 
not,  according  to  my  experience,  cure  the  disease.  The  symptoms  disappear,  the 
surgeon  and  the  patient  often  congratulate  themselves  on  the  result,  but  within  a  few 
weeks  the  eruption  appears  again  in  the  same  or  a  somewhat  different  form. 

Iodide  of  mercury  is  a  very  favourite  medicine  with  many  continental  surgeons  ; 
a  grain  may  be  made  into  a  pill  and  given  three  times  a  day,  and  this  dose  may  be 
gradually  increased  to  three  grains. 

Mercury  given  in  this  form  is  more  easily  eliminated  from  the  system  than  when  given 
alone,  and  it  also  produces  a  more  visible  and  decided  effect  upon  the  patient's  system. 

The  bromide  of  mercury  has  lately  been  recommended  by  Dr.  P.  Smith.  It  is 
given  in  the  same  doses  as  the  iodide. 
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Iodide  of  potassium,  or  iodide  of  sodium,  may  be  given  internally,  while  the 
mercury  is  administei'ed  through  the  skin.  These  medicines  probably  then  unite  in 
the  system,  and  produce  much  the  same  effect  as  if  the  iodide  of  mercury  were  given. 
This  mode  of  giving  the  iodide  of  mercury  has,  however,  the  great  advantage  of 
saving  the  digestive  organs  and  the  liver  from  any  irritation  from  the  mercury. 

Sarsaparilla,  useful  in  some  forms  of  tertiary  syphilis,  has  very  little,  if  any, 
influence  over  the  eruptions  under  consideration.  Mr.  Bromfielcl,  formerly  surgeon 
to  the  Lock  Hospital,  in  his  practical  observations,  says,  '  I  solemnly  declare  I  never 
saw  a  single  instance  in  my  life  where  it  cured  the  disorder  without  the  assistance  of 
mercury.'  Mr.  Pearson's  observations  led  him  to  the  same  conclusion.  We  are 
therefore  led  to  believe,  although  sarsaparilla  is  often  given,  even  at  the  present 
day,  for  papular,  tubercular,  and  scaly  eruptions  on  the  skin,  that  these  affections, 
when  they  appear  to  have  been  benefited  by  that  medicine,  have  in  reality  either  in 
their  natural  course  undergone  a  change  for  the  better,  or  have  been  relieved  by  other 
medicines  given  at  tliQ  same  time  as  the  sarsaparilla. 

One  source,  and  a  very  common  one,  observes  Mr.  Pearson,  to  which  some  of  the 
mistakes  committed  upon  this  subject  may  be  traced,  is  a  persuasion  that  every  morbid 
alteration  which  arises  in  an  infected  person  is  actually  tainted  with  the  venereal 
virus,  and  ought  to  be  ascribed  to  it  as  its  real  cause. 

Every  experienced  surgeon  must,  however,  be  aware  that  very  little  truth  or 
reality  exists  in  a  representation  of  this  kind/  The  contagious  matter  and  the 
mineral  specific  may  jointly  produce  in  certain  habits  of  body  a  new  series  of 
symptoms,  which,  strictly  speaking,  are  not  venereal,  which  cannot  be  cured  by 
mercury,  and  which  sometimes  are  more  to  be  dreaded  than. the  simple  and  natural 
effects  of  the  syphilitic  virus.  Some  of  the  most  formidable  of  these  appearances 
may  be  sometimes  removed  by  sarsaparilla,  the  syphilitic  virus  still  remaining  in 
the  system ;  and  when  the  force  of  that  poison  has  been  completely  subdued  by 
mercury,  the  same  vegetable  is  also  capable  of  freeing  the  patient  from  what  may  be 
called  the  sequelse  of  a  mercurial  course. 

Pustular  syphilitic  eruption. — When  the  syphilitic  disease  was  recognised  at  the 
end  of  the  fifteenth  century,  the  eruptions  which  it  produced  were  frequently  described 
as  pustular.  No  very  accurate  description  of  these  so-called  pustules  is,  however, 
given ;  and,  considering  the  vague  nomenclature  of  the  day,  it  may  appear  doubtful 
whether  these  were  not  in  reality  vesicular  eruptions,  such  as  were  observed  in  some 
of  the  fatal  cases  at  Rivalta.  Pustular  syphilitic  eruptions  do  occur,  but  they  are 
very  rare  in  unimpaired  constitutions,  as  the  first  general  eruption. 

Prom  constitutional  causes,  the  primary  disease  which,  in  its  normal  course,  and 
in  a  healthy  constitution,  would  present  the  characters  of  the  adhesive  form  of  in- 
flammation, may  soon  after  its  first  appearance  suppurate,  become  phagedenic,  or,  in 
a  few  exceptional  cases,  it  may  be  accompanied  by  a  suppurating  bubo.  So  the 
secondary  form  of  disease,  which  in  a  healthy  person  would  produce  one  of  the 
eruptions  characterised  by  the  adhesive  form  of  inflammation,  may  suppurate, 
ulcerate,  or  become  phagedenic. 

The  most  common  form  of  pustular  syphilitic  eruption  arises  from  the  trans- 
formation of  one  of  the  forms  of  the  adhesive  into  the  suppurative  inflammation. 
A  papular  or  tubercular  eruption  will  appear  in  the  first  instance,  and  the  plastic 
material  effused  will  be  completely  organised  ;  the  patient  may  then  have  an  imperfect 
or  irregular  course  of  mercury,  or  his  health  may  be  deteriorated  from  other  causes, 
and  the  eruption  will  then  reappear,  and  the  summit  of  each  spot  will  contain  a 
material  incapable  of  being  organised,  which  will  become  more  or  less  perfectly 
transformed  into  pus. 

The  proper  syphilitic  pustular  eruptions  are  divided  by  Cazenave  J  into  three 
kinds,  which  he  describes  as  follows  : — 

1.  In  one  form  the  pustules  (psydr&ceous)  are  either  small  and  narrow,  or  of  a 
large  size,  elevated,  and  round.     They  have  a  hard  base,  and  are  surrounded  by  a 

1  Manual  of  Diseases  of  the  Skin,  by  Burgess. 
Vol.  III.  A  A 
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copper-coloured  areola.  The  pustules  themselves  are  of  a  dull  reddish  hue,  and  are 
developed  in  successive  crops,  presenting  examples  of  the  disease  in  its  origin, 
maturity,  and  decline.  Their  progress  is  slow,  and  the  inflammation  attending 
them  moderate ;  in  some  cases,  however,  it  destroys  the  true  skin,  and  leaves  behind 
it  a  small  white  circular  scar,  depressed  in  the  centre,  and  not  larger  than  a  pin's 
head.  These  scars,  which  have  been  erroneously  supposed  to  follow  papules,  because 
the  affection  has  been  confounded  with  a  papular  eruption,  are  in  a  great  majority  of 
cases  the  sequels  of  true  pustules.  This  foi'm  chiefly  occurs  on  the  face  and  forehead, 
where  it  bears  some  resemblance  to  acne  rosacea  ;  but  it  may  appear  on  every  part 
of  the  surface.  The  pustules  dry  off,  and  form  a  small  greyish  scab,  which  separates, 
and  may  leave  behind  it  either  a  cicatrix  or  some  injection  of  the  skin.  The 
psydraceous  pustules  rarely  terminate  in  ulceration,  and  then  only  when  several  of 
them  have  become  confluent. 

When  seated  on  the  limbs,  these  pustules  present  a  different  appearance.  They 
are  sometimes  of  the  size  of  a  lentil,  numerous,  but  slightly  elevated  above  the 
surface,  with  a  hard  base,  and  contain  a  very  small  quantity  of  yellowish -white 
matter,  which  presents  a  strong  contrast  to  the  copper-coloured  elevation  on  which 
it  rests.  They  are  not  followed  by  ulcers ;  a  thin  scab  forms  on  them,  which  is 
followed  by  a  scar,  or  sometimes  by  a  livid  discoloration,  or  a  small  chronic  in- 
duration. 

This  form  of  syphilitic  eruption  (called  also  lenticular  pustular  eruption)  is  the 
most  common  of  all  those  which  assume  the  pustular  character,  and  is  the  one  most 
frequently  taken  for  the  papular  form ;  doubtless  in  consequence  of  the  rapidity 
with  which  it  passes  into  the  purulent  stage,  and  the  persistence  of  the  induration 
which  so  early  follows,  and  also  on  account  of  the  peculiar  arrangement  of  the 
eruption,  which  is  always  spread  over  a  large  surface  in  isolated  elevations. 

2.  Syphilitic  impetigo, — This  form  is  usually  preceded  by  slight  malaise,  and 
commences  with  redness  of  the  affected  points ;  this  is  followed  by  small  collections 
of  purulent  matter,  forming  irregularly  shaped  patches,  more  or  less  confluent, 
resting  upon  surfaces  of  a  coppery-red  colour,  which  are  soon  covered  by  scabs, 
irregular  in  shape,  harder,  darker  coloured,  and  more  adherent  than  those  of  common 
impetigo.  Beneath  these  scabs  are  characteristic  ulcerations,  which  are  followed  by 
scars,  varying  in  extent  and  shape.  This  is  the  form  called  pustulo  crustaceous 
syphilitic  eruption.  It  may  affect  any  part  of  the  surface,  but  more  frequently 
attacks  the  face.  It  sometimes  appears  on  several  places  at  the  same  time,  but  has 
no  tendency  to  spread  to  neighbouring  parts.     It  is  always  secondary. 

3.  In  the  third  variety  of  syphilitic  pustular  eruption,  the  pustules  are  still 
larger  [ecthyma  syphiliticum},  and  resemble  those  of  ecthyma.  They  are  few  in 
number,  isolated,  and  chiefly  occur  on  the  limbs,  and  especially  the  legs.  They 
appear  at  first  in  the  form  of  a  large  livid  spot,  about  the  size  of  a  shilling,  or 
larger.  The  epidermis  is  now  raised  over  a  considerable  portion  of  the  spot,  by  a 
grayish,  sero-purulent  matter ;  the  elevation  increases  slowly,  and  is  always 
surrounded  by  a  broad  copper-coloured  areola,  quite  different  from  that  of  ordinary 
ecthyma,  which  is  of  a  violet-red.  After  a  few  days,  the  pustule  breaks,  and  the 
contained  matter  concretes  into  a  dark  hard  scab,  which  gradually  becomes  thicker, 
and  fissured  at  the  edges,  being  of  a  circular  shape.  All  this  occurs  without  any 
local  inflammation ;  there  is  little  heat,  and  no  pain ;  the  scabs  are  extremely 
tenacious,  and  may  remain  for  an  indefinite  time  without  separating.  When  they 
do  come  away,  we  find  underneath  them  deep  round  ulcers,  with  sharp-cut  hard 
edges,  of  a  purple  colour,  whilst  the  bottom  is  greyish  and  ill-looking.  They  have 
little  tendency  to  spread.  The  scabs  now  gradually  form  again,  and  are  frequently 
renewed,  until,  under  the  use  of  appropriate  means,  they  become  thinner,  while  the 
ulcers  get  clean  and  heal,  leaving  behind  them  circular  and  lasting  cicatrices. 

Tin's  is  the  most  common  form  of  the  syphilitic  pustular  eruption,  and  the  one 
which  usually  occurs  in  new-born  children.  Here  the  pustules  are  broad,  superficial, 
flat,  of  an  oval  shape,  and  in  groat  numbers ;  the  scabs  are  dark  and  thick,  and 
conceal  small  ulcers  underneath.     The  countenance  of  the  patient  presents,  at  the 
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same  time,  a  peculiar  appearance,  which  it  is  difficult  to  describe  :  the  skin  is  of  an 
earthy  hue ;  the  child  is  emaciated,  the  face  is  drawn  in  and  marked,  like  that  of  an 
old  person,  by  numerous  wrinkles,  while  the  whole  body  exhales  a  most  disagreeable 
odour. 

Treatment  of  pustular  syphilitic  eruptions. — It  will,  I  believe,  be  found  a  uni- 
versal rule  in  the  treatment  of  both  primary  and  secondary  syphilis,  that  mercury 
will  not  agree  with  patients  during  the  time  that  active  suppuration,  on  however 
small  a  scale,  is  taking  place.  Other  remedies  have  then  to  be  sought :  among  these 
the  iodide  of  potassium  occupies  the  first  place.  This  remedy  may  be  given  alone,  or 
in  combination  with  iron  or  other  tonics.  The  usual  dose  is  from  three  to  five 
grains,  three  times  a  day,  in  solution.  This  medicine  has  a  marked  effect  in  re- 
moving the  symptoms  in  almost  every  form  of  secondary  syphilis.  Practically  this 
is  a  great  advantage ;  but  it  certainly  does  not  cure  the  disease  in  the  same  way  as 
mercury  does,  when  that  medicine  is  properly  administered  and  can  be  conveniently 
borne. 

Larger  doses  of  the  iodide  of  potassium  are  often  given,  as  much  as  ten  or 
fifteen  grains  three  times  a  day ;  and  these  sometimes  succeed  when  the  smaller 
doses  have  failed. 

Guaiacum  in  the  form  of  decoction  was  supposed,  during  two  centuries,  to  possess 
anti- venereal  properties ;  and  we  are  told  by  Mr.  Pearson  that  its  reputation  was 
supported  by  well-attested  narratives  in  a  great  number  of  instances  where  no 
mercury  had  been  employed,  or  where  that  medicine  had  done  no  permanent  good,  or 
where  the  patients  had  suffered  injury  from  it  instead  of  finding  advantage. 

After  a  careful  investigation  of  the  properties  of  guaiacum,  the  following  are 
Mr.  Pearson's  conclusions  with  regard  to  it  :  '  The  decoction  commonly  excites  a 
grateful  sensation  of  warmth  in  the  stomach ;  it  gives  a  sense  of  dryness  to  the 
mouth,  and  creates  thirst ;  it  also  increases  the  natural  temperature  of  the  skin,  and 
renders  the  pulse  more  frequent.  If  the  patient  drink  the  decoction  warm  and  lie 
in  bed,  it  generally  proves  moderately  sudorific ;  and  this  effect  may  be  heightened 
as  much  as  we  please  by  employing  the  hot  bath,  the  vapour- bath,  antimonials  com- 
bined with  opium,  or  the  pulvis  ipecacuanha?  compositus.  When  the  decoction  has 
been  continued  during  ten  or  twelve  days,  in  the  quantity  of  four  pints  each  day,  the 
patient  often  complains  of  its  producing  the  heartburn,  accompanied  with  flatulence  ; 
and  he  is  usually  costive  during  the  whole  course.  If  the  person  expose  himself  freely 
to  the  air  while  he  is  taking  this  medicine,  the  secretion  of  urine  will  be  augmented, 
but  no  sensible  alteration  will  take  place  in  the  state  of  the  skin. 

'  When  I  have  exhibited  the  decoction  of  guaiacum  in  pains  of  the  bones,  as  they 
are  called,  confining  the  patient  at  the  same  time  to  bed,  and. enjoining  a  diet  con- 
sisting of  fluids  only,  I  have  rarely  seen  any  beneficial  consequences  result  from  the 
use  of  it,  except  where  it  acted  as  a  sudorific;  and  in  this  respect  I  think  its  qualities 
manifestly  inferior  to  antimony  or  volatile  alkali.  In  several  instances,  after  per- 
sisting in  a  course  of  it  during  four  or  five  weeks,  I  have  not  gained  any  material 
advantage;  and  I  have  remarked,  that  when  the  dolores  osteocopi  were  not  connected 
with  some  morbid  alteration  of  the  structure  of  a  part,  this  medicine  was  of  little 
avail.  When  the  strength  and  vigour  had  been  reduced  by  a  successful  mercurial 
course,  with  confinement  to  the  house,  and  where  a  thickened  state  of  the  ligaments 
or  of  the  periosteum  remains,  or  where  there  are  foul  indolent  ulcers,  these  sores 
will  often  heal,  and  the  enlarged  membranes  will  subside,  during  the  administration 
of  this  decoction. 

'  The  decoction  of  guaiacum  will  often  suspend  the  progress  of  certain  secondary 
symptoms  of  lues  venerea  for  a  short  time,  such  as  ulcers  of  the  tonsils,  venereal 
eruptions,  and  even  nodes ;  but  I  never  saw  one  single  instance  in  which  the  powers 
of  this  medicine  eradicated  the  venereal  virus.  It  has  been  recommended  by  many 
people  to  combine  guaiacum  with  mercury,  with  the  intention  of  improving  the 
specific  powers,  and  of  counteracting  the  injurious  effects,  of  that  mineral ;  the 
advantages  to  be  derived  from  this  compound  mode  of  treatment  are  by  no  means 
well  established,  for  guaiacum  is  certainly  no  antidote  to  syphilis.' 
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Mr.  Pearson's  opinion  with  regard  to  the  virtues  of  sarsaparilla,  founded  as  it 
was  upon  a  very  large  experience  and  a  great  number  of  experiments,  is  perhaps  as 
valuable  and  correct  as  can  be  obtained.  '  While  I  reject  it/  he  says,  '  as  a  specific, 
I  would  by  no  means  disparage  it  as  a  medicine  possessing  no  valuable  qualities.  In 
those  cases  where  the  malignant  powers  of  the  virus  have  proved  materially  pre- 
judicial to  the  health,  so  that  the  patient  cannot  enter  upon  the  use  of  mercury  with 
propriety,  the  decoction  and  powder  of  sarsaparilla  will  often  retard  the  destructive 
agency  of  the  venereal  poison,  and  repair  the  breaches  made  in  the  constitution ;  it 
may  be  sometimes  given  with  advantage  during  a  course  of  mercurial  frictions,  when 
it  does  not  occasion  a  determination  to  the  bowels  ;  and  it  will  almost  invariably 
remove  many  of  the  most  troublesome  sequelae  of  a  course  of  mercury.' 

Nor  are  the  salutary  properties  of  the  sarsaparilla  root  useful  in  those  diseases 
only  that  are  either  immediately  or  remotely  connected  with  syphilis ;  its  beneficial 
effects  are  often  demonstrated  in  the  treatment  of  foul,  untractable,  spreading  sores 
in  more  than  one  form  of  scrofula. 

In  all  diseases  characterised  by  want  of  power,  bark  may  be  advantageously 
employed ;  and  it  may  often  be  most  beneficially  used  in  cases  of  syphilitic  eruption, 
wrhere,  either  from  some  constitutional  peculiarity,  or  from  the  long  continuance  of 
the  disease,  or  from  the  debilitating  effects  of  the  remedies  employed,  a  want  of 
power  is  manifested  in  a  patient's  system.  It  may  conveniently  be  given  during  a 
mercurial  course,  or  after  the  mercury  has  been  discontinued.  The  beneficial  effects 
of  bark  are,  however,  most  manifest  in  cases  where  destructive  ulceration  or  sloughing 
occurs. 

Opium  is,  next  to  mercury  and  the  iodide  of  potassium,  perhaps  the  most  useful 
remedy  in  the  treatment  of  venereal  diseases ;  and  with  regard  to  it  Mr.  Pearson's 
opinion  may  again  be  taken.  He  says,  '  An  experience  of  nearly  twenty  years  has 
taught  me  that  when  it  is  combined  with  mercury,  the  proper  efficacy  of  the  latter 
is  not  in  any  measure  increased  ;  that  it  would  not  be  safe  to  rely  upon  a  smaller 
quantity  of  the  mineral  specific,  nor  to  contract  the  mercurial  course  within  a  shorter 
limit  than  where  no  opium  has  been  employed. 

'  This  representation  will  not,  I  presume,  admit  of  controversy :  yet  we  frequently 
hear  people  expressing  themselves  upon  this  head,  as  if  opium  manifested  some 
peculiar  qualities,  in  venereal  complaints,  of  a  distinct  nature  from  its  well-known 
narcotic  properties,  and  thus  afforded  an  important  aid  to  mercury  in  the  removal  of 
lues  venerea.  Perhaps  it  may  not  be  unuseful  to  disentangle  this  subject  from  the 
perplexity  in  which  such  indefinite  language  necessarily  involves  it. 

'  Opium,  when  given  in  conjunction  with  mercury,  by  diminishing  the  sensibility 
of  the  stomach  and  bowels,  prevents  many  of  those  inconveniences  which  this  mineral 
is  apt  to  excite  in  the  prima?  viee ;  and  thus  its  admission  into  the  general  system  is 
facilitated.  Mercury  will  likewise  often  produce  a  morbid  irritability,  accompanied 
with  restlessness  and  insomnolescence ;  and  it  sometimes  renders  venereal  sores  painful 
and  disposed  to  spread.  These  accidental  evils,  not  necessarily  connected  with 
venereal  disease,  may  be  commonly  alleviated,  and  often  entirely  removed,  by  a 
judicious  administration  of  opium;  and  the  patient  will  consequently  be  enabled  to 
persist  in  using  the  mineral  specific.  It  must,  however,  be  perfectly  obvious  that 
opium,  in  conferring  this  sort  of  relief,  communicates  no  additional  virtues  to 
mercury ;  and  that  in  reality  it  assists  the  constitution  of  the  patient,  not  the  opera- 
tion of  the  medicine  with  which  it  is  combined. 

'  The  salutary  effects  of  mercury  as  an  antidote  may  be  diminished,  or  lost,  by  the 
supervention  of  vomiting,  dysentery,  &c.  Opium  will  often  correct  these  morbid 
appearances,  and  so  will  spices,  wine,  an  appropriate  diet,  &c. ;  yet  it  would  be  a 
strange  use  of  words  to  urge,  wherever  these  articles  of  food  were  beneficial  to  a 
venereal  patient,  that  they  concurred  in  augmenting  the  medicinal  virtues  of  mercury. 
It  may  be  supposed  that  the  majority  of  medical  men  would  understand  by  the  terms, 
"  to  assist  a  medicine  in  curing  a  contagious  disease,"  that  the  drug  conjoined  with 
the  specific  actually  increased  its  medicinal  efficacy ;  whereas,  in  the  instances  before  us, 
it  is  the  human  body  only  which  lias  been  aided  to  resist  the  operation  of  certain 
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noxious  powers,  which  would  render  a  perseverance  in  the  antidote  prejudicial  or 
impossible. 

'  The  soothing  qualities  of  this  admirable  medicine  can  scarcely  be  estimated  too 
highly ;  yet  we  must  beware  of  ascribing  effects  to  them  which  have  no  existence ; 
since  a  confidence  in  the  anti-venereal  virtues  of  opium  would  be  a  source  of  greater 
mischief  than  its  most  valuable  properties  would  be  able  to  compensate.' 

Secondary  Syphilitic  Vesicular  Eruptions. 

From  some  peculiarity  in  the  patient's  constitution,  or  from  some  want  of  power 
in  carrying  out  the  natural  processes  of  the  disease,  the  syphilitic  eruption  may  be 
accompanied  by  an  effusion  of  serum  only.  The  diseases  thus  produced  have  received 
a  variety  of  names,  according  as  they  have  resembled  other  diseases  of  the  skin. 
Thus  we  have  described  syphilitic  herpes,  syphilitic  eczema,  the  varicelloid  syphilitic 
eruption,  the  impetiginous  syphilitic  eczema. 

When  the  effusion  of  serum  beneath  the  cuticle  is  larger,  bullae  are  formed  instead 
of  vesicles,  and  then  the  disease  is  described  as  syphilitic  pemphigus.  These  all  are 
only  accidental  modifications,  and  do  not  belong  to  the  essential  nature  of  the 
syphilitic  disease.  They  may  pass  one  into  another,  and  be  preceded  or  followed  by 
other  forms  of  eruption.  They  do  not,  consequently,  require  any  separate  and  distinct 
mode  of  treatment. 

Secondary  Syphilitic  Ulcerations. 

About  the  period  when  a  patient's  constitution  gives  evidence  of  being  affected 
with  the  syphilitic  poison,  the  original  primary  chancre  will  often  ulcerate  in  a  way 
that  it  had  not  done  before ;  at  this  period  also,  as  the  consequence  of  that  ulceration, 
the  corresponding  lymphatic  glands  will  become  affected,  and  sometimes  suppurate, 
as  has  already  been  explained.  These  ulcerations  must  be  regarded  as  altogether  of 
a  secondary  nature,  and  they  are  frequently  healed  with  much  difficulty.  The 
secondary  inflammation  of  the  skin  may,  in  like  manner,  in  any  situation  terminate 
in  ulceration ;  but  this  ulceration  is  generally  not  attended  with  suppuration  of  the 
corresponding  lymphatic  glands.  The  absorbent  glands,  which  receive  the  lymphatics 
from  the  ulcers  now  under  consideration,  become  often  enlarged,  especially  at  the 
back  part  of  the  neck ;  but  they  do  not,  as  a  rule,  suppurate. 

Large  portions  of  the  skin  are  often  destroyed  by  these  secondary  ulcerations ; 
and  if  they  occur  upon  the  face,  they  leave  great  disfigurement. 

No  remedy  is  so  efficacious  for  these  secondary  ulcerations  as  the  calomel  vapour- 
bath.  It  generally  happens,  on  account  of  the  rapid  progress  of  the  ulceratiou  in 
these  cases,  that  it  is  advantageous  to  bring  a  patient's  system  rapidly  under  the  in- 
fluence of  mercury ;  and  then  the  general  calomel-bath  should  be  used  every  night, 
taking  care  to  have  the  parts  ulcerated  as  much  exposed  to  the  vapour  of  calomel  as 
possible.  But  in  cases  where  a  general  mercurial  affection  of  the  system  is  not 
desirable,  a  local  fumigation  will  answer  the  purpose.  Different  plans  are  adopted 
for  the  local  calomel  fumigation ;  the  only  essential  condition  is,  that  the  volatilised 
calomel  should  come  in  contact  with  the  ulcerated  surface,  which  it  then  covers  in  a 
state  of  most  minute  subdivision. 

The  ordinary  fumigating-lamp,  used  without  water,  answers  the  purpose  of  local 
fumigation  extremely  well.  Five  or  ten  grains  of  calomel  may  be  volatilised,  and 
the  ulcerated  part  should  then  be  held  directly  over  the  lamp.  The  vapour  of 
calomel  ascends  perpendicularly,  and  is  deposited  upon  the  first  surface  witli  which 
it  comes  in  contact. 

There  is  a  form  of  ulceration  in  the  skin  of  patients  affected  with  secondary 
syphilis  which  does  not  depend  upon  the  direct  influence  of  the  syphilitic  poison, 
but  which  is  extremely  liable  to  be  mistaken  for  those  that  do.  The  ulcerations 
now  referred  to   generally  occur  where  some  portion  of  bone  about  the  skull  has 
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become  affected,  and  where,  either  by  direct  irritation  or  by  reflex  action,  the  nerves 
going  from  the  brain,  or  spinal  cord,  are  kept  in  a  chronic  and  persistent  state  of 
morbid  irritability. 

Case. — Mr. ,  a  tradesman  in  the  City,  came  under  my  observation  on  March  3,  1859. 

He  gave  no  distinct  history  of  any  primary  syphilitic  affection,  but  a  well-marked  and  accu- 
rately  defined  induration  existed  at  the  upper  p?a't  of  the  root  of  the  penis. 

Eight  years  previously,  an  ulcer  made  its  appearance  on  the  forehead,  immediately  over 
the  left  eye.  This  spread  rapidly  in  every  direction  ;  about  the  same  time  the  skin  over  the 
right  elbow  began  to  ulcerate.  This  ulceration  extended  upwards  and  downwards,  and  in- 
volved the  skin  of  the  whole  arm.  The  ulceration  on  the  forehead  healed,  but  that  on  the 
arm  had  never  entirely  done  so.  Three  years  after  the  commencement  of  this  ulceration,  he 
had  a  severe  convulsive  fit ;  he  was  not  insensible,  but  there  was  violent  contraction  of  the 
muscles  of  the  jaw  and  back.  During  tbe  continuance  of  the  spasm  no  food  could  be  ad- 
ministered.    The  muscles  of  the  face  were  likewise  affected. 

In  the  year  1857,  it  became  evident  that  the  bones  of  the  skull  were  extensively  diseased. 
He  was  now  one  day  suddenly  seized  with  violent  spasmodic  contractions  of  the  right  side  of 
the  face,  which  lasted  half  an  hour,  without  loss  of  consciousness.  Four  months  later,  a 
second  attack  followed,  of  a  more  severe  character.  This  lasted  six  hours  and  a  half,  was 
accompanied  by  partial  paralysis  of  the  right  side  of  the  body,  and  tremor  of  the  limbs. 
Subsequently  to  this,  several  milder  attacks  occurred,  and  increased  in  frequency.  He  always 
had  a  warning  of  these  attacks.  His  face  became  flushed,  there  was  a  difficulty  of  articula- 
tion, and  tremor  of  the  muscles  on  the  right  side  of  the  face. 

This  patient  underwent  a  great  variety  of  treatment  by  different  medical  men,  and  was, 
for  a  considerable  period,  out-patient  at  St.  Bartholomew's  Hospital.  On  September  13,  1859, 
he  was  admitted  into  the  Lock  Hospital ;  an  ulcer  still  at  that  time  existed  on  the  outer  side 
of  the  right  forearm.  The  cicatrised  skin  from  the  shoulder  to  the  wrist  firmly  bound  down 
the  parts  beneath,  and  the  arm  was,  in  consequence,  very  much  reduced  in  size.  There 
was  no  motion  either  in  the  elbow  or  wrist  joints.  The  hand  was  greatly  swollen  and 
oedematous.  The  frontal  and  parietal  bones  were  in  several  places  denuded.  Extensive 
portions  of  their  outer  tables  were  either  carious  or  necrosed. 

All  ordinary  remedies  having  been  previously  exhausted,  this  patient  was  placed  under 
the  influence  of  chloroform,  on  October  25,  and  the  trephine  applied  in  several  places  over 
the  right  parietal  bone.  In  the  part  apparently  the  most  diseased,  the  whole  thickness  of 
the  skull  was  removed,  to  the  extent  of  one  crown  of  the  trephine.  In  other  places,  the  outer 
and  middle  tables  only  were  taken  away.  The  exposed  dura-mater,  where  the  whole  thick- 
ness of  the  skull  had  been  remove!,  bled  freely,  and  did  not  appear  to  be  covered  by  any 
deposit.  The  surface  of  bone  which  lay  in  contact  with  it  was  slightly  eroded,  and  was 
also  perforated  by  numerous  very  minute  holes. 
October  26.  Had  slept  well  during  the  night. 

November  5.  Had  two  fits  last  night  similar  to  those  he  had  had  previous  to  the  opera- 
tion. They  were  reported  by  the  house-surgeon  as  '  of  an  epileptic  character,  accompanied 
by  loss  of  voluntary  power.' 

November  12.  General  health  improved.  Healthy  granulations  from  the  scalp.  The 
ulcer  on  the  arm  showed  a  disposition  to  heal. 

November  27.  Had  a  slight  fit  which  lasted  about  a  quarter  of  an  hour.  During  this 
time  he  was  quite  conscious,  but  the  lower  jaw  was  fixed,  and  the  muscles  of  the  face  were 
slightly  convulsed.  From  this  time  until  he  left  the  hospital  on  December  23,  there  was  no 
recurrence  of  the  fits.  The  wounds  in  tbe  scalp  assumed  a  healthy  aspect,  although  there 
were  still  some  small  portions  of  bone  which  remained  uncovered.  The  wound  in  the  arm 
became  reduced  to  the  size  of  a  fourpenny-piece,  and  ultimately  healed. 


Secondary  Syphilitic  Disease  of  Mucous  Membranes. 

When  a  portion  of  mucous  membrane  becomes  exposed  for  any  length  of  time  on 
the  surface  of  the  body,  it  gradually  assumes  the  characters  of  skin,  and  becomes 
covered  by  cuticle.  Secondary  syphilitic  eruptions  here  present  the  same  characters 
as  upon  the  true  skin ;  but  in  the  mucous  membrane  itself  the  appearances  of  these 
eruptions  are  necessarily  modified.  These  membranes  are  little  prone  to  the  adhesive 
form  of  inflammation;  and  although  they  may  be  affected  at  the  same  time  and  from 
the  same  cause  as  the  skin,  yet  the  peculiar  characteristics  of  the  adhesive  inflamma- 
tion will  not  in  them  be  generally  fully  developed.  In  those  situations,  however, 
where  the  mucous  membrane  joins  tbe  skin,  and  especially  when  from  exposure  and 
irritation  it  has  become  thickened  and  assumed  the  nature  of  skin,  the  different  forms 
of  syphilitic  eruption  will  be  well  marked. 

Every  form  of  syphilitic  affection  of  the  skin  has  its  counterpart  on  the  mucous 
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membranes;  but  the  appearances  will  be  modified  by  the  comparative  thinness  of 
the  structure,  by  the  absence  of  cuticle,  and  by  the  little  disposition  these  parts  have 
to  take  on  the  adhesive  inflammation.  There  are  some  of  these  which  require  a 
particular  notice. 

Mucous  tubercles  correspond  to  tubercles  upon  the  skin.  They  have  generally  a 
more  extended  base,  with  a  flat  surface,  or  the  edges  raised  above  the  centre.  Although 
dependent  in  their  origin  upon  the  adhesive  form  of  inflammation,  yet  they  soon 
suppurate,  and  so  far  lose  their  original  character.  Mucous  tubercles  are  much  more 
easily  influenced  by  local  treatment  than  tubercles  on  the  skin.  A  solution  of 
bichloride  of  mercury,  one  or  two  grains  to  the  ounce,  or  some  mercurial  ointment, 
or  calomel-powder,  are  very  effective  applications.  These  mucous  tubercles  affect  the 
inside  of  the  cheeks,  the  arches  of  the  palate,  the  lips,  the  parts  of  generation,  and 
the  rectum.  In  the  latter  situation  they  are  very  likely  to  be  mistaken  for  warts, 
from  which,  however,  they  ought  carefully  to  be  distinguished.  Both  may  be  com- 
municated by  impure  contact ;  but  the  mucous  tubercle  is  a  secondary  syphilitic 
affection,  requiring  constitutional  treatment ;  the  wart  is  a  local  disease,  requiring 
only  local  applications. 

Deep  ulcer  of  the  tonsils  commences  in  general  without  producing  pain  or  other 
inconvenience.  The  mucous  membrane  is  of  a  livid  red  colour,  and  passes  rapidly 
into  a  state  of  ulceration.  The  ulceration  spreads,  extending  in  every  direction  alike 
and  often  produces  a  deep  circular  ulcer  with  sharp  edges.  It  has  often  a  }^ellowish 
base;  but  this  varies  according  to  the  nature  of  the  secretion  which  adheres  to  it. 
This  ulcer  has  been  supposed  to  be  particularly  influenced  by  the  bichloride  of  mercury 
given  internally ;  an  eighth  of  a  grain  may  be  given,  in  decoction  or  tincture  of  bark, 
three  times  a  day. 

The  mucous  membrane  of  the  pharynx  and  larynx  is  liable  to  be  affected  in 
secondary  syphilitic  disease,  the  former  probably  more  frequently  than  the  latter ; 
but  on  account  of  the  importance  of  the  parts  concerned,  the  latter  has  been  described 
separately  under  the  name  of  syphilitic  laryngitis.  This  disease  is  sometimes  accom- 
panied by  a  fixed  pain  on  a  level  with  the  thyroid  cartilage,  and  there  is  occasionally 
evident  swelling  externally ;  the  voice,  breathing,  and  deglutition  may  all  be  more 
or  less  interfered  with.  There  is  generally  a  hacking  cough  with  attempts  to 
expectorate,  and  some  puriform  matter  streaked  with  blood  is  occasionally  expelled. 

If  the  disease  continues,  it  is  sometimes  accompanied  by  emaciation,  night-sweats, 
and  dangerous  exhaustion  of  the  patient's  system.  Portions  of  the  hyoid  bone,  or 
of  the  thyroid  or  cricoid  cartilages,  may  be  destroyed  by  this  disease,  and  pieces  of 
those  cartilages  have  been  known,  when  disengaged,  to  pass  down  the  bronchi  into 
the  luna;s. 

Syphilitic  iritis  has  been  considered  under  the  head  of  Diseases  op  the  Eye. 


CHAPTER   XI. 

TERTIAEY    SYPHILIS. 

In  tertiary  syphilis  there  is  the  same  tendency  to  the  effusion  of  a  plastic  material 
from  the  blood  that  we  have  traced  throughout.  Indolent  nodules  are  formed  in 
the  skin,  which  very  slowly  desquamate,  or  ulcerate,  or  become  phagedamic.  In  the 
cellular  tissue  circular  deposits  are  formed,  which  after  a  considerable  time  become 
softened  down.  The  skin  over  them  breaks,  and  a  ragged  ulcer  is  left,  with  over- 
hanging edges,  the  cellular  tissue  having  been  destroyed  to  a  greater  extent  than  the  ■ 
skin. 

In  the  substance  of  the  heart,  in  the  liver  and  other  internal  organs,  even  in  the 
structure  of  nerves,  the  same  deposit  may  sometimes  be  found.  These  formations 
occur  in  irregular  masses,  often  of  a  more  or  less  circular  form,  and  may  remain 
probably  without  undergoing  any  material  change  for  a  very  considerable  period. 
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There  is  little  tloubt  but  that,  under  appropriate  treatment,  they  may  be  entirely  re- 
absorbed. These  tubercles  must  be  distinguished  from  the  results  of  ordinary 
secondary  inflammation,  such  as  occur  after  surgical  injuries  and  operations.  But  I 
believe  that  patients  labouring  under  syphilis,  even  in  its  tertiary  forms,  are  more 
liable  to  secondary  deposits  after  surgical  operations  than  others. 

Tertiary  syphilis,  in  one  form  or  another,  may  probably  affect  every  structure  of 
the  body;  but  the  diseases  thus  produced  so  much  resemble  those  that  arise  from 
other  causes,  that  from  the  morbid  changes  alone,  independently  of  the  history  of 
the  case,  it  would  often  be  impossible  to  recognise  their  true  nature.  A  general 
description  of  some  of  the  most  important  tertiary  syphilitic  affections  will  now  be 
given. 

Diseases  of  the  skin  and  mucous  membranes. — These  consist  mainly  of  ulcerations 
of  a  peculiarly  unhealthy  and  persistent  character,  attacking  various  parts  of  the 
body,  but  chiefly  portions  of  the  face,  nails,  ears,  and  mucous  membranes  of  the 
various  openings  of  the  body.  In  many  instances  no  secondary  affection  of  the  part 
involved  has  preceded  these  ulcerations ;  whilst  in  others,  and  especially  in  those 
which  are  found  on  the  face,  the  disease  seems  to  consist  of  an  extension  of  ulceration 
from  a  previously  existing  secondary  sore.  The  parts  of  the  face  usually  attacked  are 
the  nose  and  lips.  A  tubercular  nodule  is  commonly  first  noticed.  This  becomes  a 
hardened  copper  coloured  mass,  varying  in  diameter  from  the  eighth  of  an  inch  and 
upwards.  It  often  remains  for  many  months  without  undergoing  any  material 
change,  and  then  perhaps  in  some  temporary  depression  of  health  it  will  break  out 
suddenly  into  an  open  sore,  and  extend  itself  by  rapid  ulceration ;  or  the  ulceration 
may  be  more  slow  and  gradual,  eating,  perhaps,  through  the  cartilages  of  the  nose, 
and  reaching  to  its  inner  cavities,  with  more  or  less  destruction  of  the  sense  of  smell, 
and  a  decided  change  of  voice.  Occasionally  the  ulceration  begins  from  within,  and 
extends  outwards,  producing  similar  destruction  of  parts.  If  the  ulcerative  action 
should  not  be  arrested,  it  may  involve  the  deeper  structures,  attacking  the  bones  of 
the  nose  and  all  the  parts  in  its  neighbourhood,  and  completely  destroying  the  sense 
of  smell. 

The  disease  of  the  lips  commonly  begins  with  a  few  cracks  in  either  lip,  which, 
like  the  preceding,  may  remain  for  weeks  or  months,  and  then  ulcerate  extensively. 

Onychia.— The  parts  about  the  nails  are  liable  to  similar  ulcerations.  That  most 
generally  observed  is  an  ulceration  of  the  root  of  the  nail,  of  an  obstinate  and  un- 
healthy nature,  of  a  dark,  almost  black,  colour,  and  surrounded  by  a  deep  copper-red 
margin.  It  is  a  form  of  onychia  extremely  difficult  to  eradicate,  as  the  ulceration  is 
very  apt  to  return.  It  occurs  either  on  the  fingers  or  toes,  though  most  commonly 
on  the  former.  Ulcerations  also  frequently  occur  between  the  toes,  and  are  charac- 
terised by  a  very  offensive  discharge.  The  best  treatment  for  syphilitic  onychia  is  to 
scrape  the  nail  quite  thin ;  rub  it  with  nitrate  of  silver,  and  wait  until  it  separates. 
At  the  same  time  a  lotion  of  nitrate  of  silver  should  be  applied  constantly,  by  which 
the  extremity  of  finger  or  toe  becomes  black,  hardened,  and  little  sensitive.  Some- 
times the  nail  can  be  easily  separated  in  this  way.  If"  not,  it  must  be  enucleated, 
and  it  is  the  shortest  course  to  remove  the  fold  from  which  the  nail  springs,  or  destroy 
it  by  caustic;  otherwise  there  is  sure  to  be  a  reproduction  of  it.  Lotions  of  liquor 
soda?  chlorinate  are  very  useful,  followed  by  red  oxide  of  mercuiy  ointment,  or  by 
the  application  of  a  solution  of  nitrate  of  silver.  It  is  essential,  in  most  cases,  that 
the  patient  should  take  mercury ;  and  local  calomel  fumigation  has  been  found  useful. 
When  the  nutrition  of  the  skin  is  affected,  the  bulbs  of  the  hairs  are  involved.  The 
hair,  being  imperfectly  nourished,  becomes  cracked,  dry,  and  split  at  its  extremities. 
It  often  breaks  off  short  at  the  roots,  and  comes  away  in  considerable  quantities  in 
■  the  comb.  When  the  bulbs  are  much  diseased,  the  hair  is  not  reproduced,  and  partial 
or  even  entire  baldness  is  the  result.  This  has  been  called  alopecia.  It  may  affect 
the  beard,  the  eyebrows,  and  eyelashes.  A  case  is  recorded  by  Vidal  where  it  was 
complete,  causing  total  loss  of  hair  over  the  whole  body. 

The  mucous  membranes  most  liable  to  attacks  of  tertiary  syphilitic  ulceration 
are  those  covering  the  tongue,  gums,  rectum,  vagina,  and  os  uteri.     There  is  nothing 
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remarkable  about  the  two  former,  except  that,  as  the  parts  are  more  freely  supplied 
with  blood,  the  action  is  a.pt  to  be  more  energetic  and  rapid  tban  in  other  cases. 
Accordingly  ulcerations  of  the  tongue  are  often  seen  of  large  size,  even  soon  after  it 
has  become  affected. 

When  the  gums  are  diseased,  the  teeth  frequently  become  involved  and  lost. 

Diseases  of  the  teeth. — The  following  remarkable  and  highly  interesting  case  is 
taken  from  Dr.  Marston's  most  valuable  paper  in  the  forty-fifth  volume  of  the 
'  Medico-Chirurgical  Transactions  '  : — - 

Gr.  D.  C,  aged  28.  Upon  April  23,  1856,  this  man  had  connection.  Upon  May  18 
following  he  was  admitted  into  hospital  with  a  glandular  swelling  in  each  groin.  He 
discovered  afterwards  that  two  soldiers  had  caught  a  venereal  affection  from  the  same  woman. 
There  were  many  glands  affected  in  both  groins,  and  one  upon  the  left  side  inflamed 
and  threatened  suppuration,  and  was  opened  by  caustic  potash.  Subsequently,  an 
abscess  appeared  in  the  right  groin,  and  was  similarly  treated.  No  sore  of  any  kind 
existed  on  the  penis,  nor  was  there  any  urethral  discharge,  or  cicatrix,  or  mark  on  the 
penis.  Six  weeks  afterwards  he  suffered  from  a  red  rash  over  the  whole  body,  and  the 
skin  came  off  in  scales.  This  exanthem  was  followed  by  the  appearance  of  numerous  pustules 
and  iritis  of  the  right  eye.  For  these  symptoms  he  was  treated  by  mercurials  for  a  fortnight, 
but  his  mouth  was  not  affected.  He  subsequently  took  large  quantities  of  iodides  in  the 
decoct,  sarsa?.  comp.  At  the  end  of  two  months  he  was  discharged  cured  (  ?).  About  seven 
or  ten  days  afterwards  he  was  re-admitted  with  '  rheumatism  in  alL  his  bones,'  particularly 
the  legs.  The  rheumatism  prevented  him  sleeping  at  night.  After  about  four  months'  fur- 
ther treatment  he  was  discharged  cured,  but  he  has  never  enjoyed  the  health  he  had  before 
these  attacks. 

In  the  beginning  of  1858,  his  teeth  began  to  decay  in  the  most  curious  manner.  A  dark 
spot  would  first  appear  upon  the  front  aspect  of  the  enamel,  close  to  the  gum.  The  lateral 
incisors  of  the  upper  jaw  were  first  affected,  and  disease  of  the  remaining  front  teeth  speedily 
followed.  This  discoloured  spot  became  the  seat  of  caries,  and  a  minute  circular  hole 
resulted,  situated  in  the  middle  line  of  the  tooth,  bordering;  upon  the  gum.  The  disease  in 
each  tooth  gradually  advanced  from  before  backwards,  extending  laterally  at  the  same  time, 
and  making  its  way  in  a  very  definite  manner,  until  the  line  of  caries  passed  through  the 
tooth,  and  severed  it  at  its  junction  with  the  fang.  He  has  lost  the  upper  teeth  in  this  way. 
The  two  central  incisors,  however,  are  not  quite  destroyed  ;  the  disease  in  these  has  nearly 
severed  the  crown  from  the  fang.  The  lower  teeth  have  commenced  to  be  affected  in  a 
similar  manner.  A  line  of  caries  has  appeared  upon  the  incisor  and  canine  teeth,  exactly  at 
the  junction  of  the  crown  and  fang  and  threatens  their  destruction. 

Dr.  Marston  informs  me  that  he  has  seen  this  very  peculiar  disease  of  the  teeth 
follow  the  same  course  in  two  other  cases.  He  directs  attention  to  an  interesting 
paper,  read  June  25,  1862,  by  Dr.  Roberts  of  Manchester,  upon  two  cases  of  double 
facial  paralysis,  apparently  due  to  syphilitic  disease,  wherein  there  was  a  curious 
destruction  of  the  teeth,  and  he  refers  to  a  similar  case  by  the  late  Dr.  Todd,  in 
his  volume  of  '  Clinical  Lectures  upon  Nervous  Diseases.' 

Diseases  of  periosteum.,  bones,  and  joints. — Perhaps  the  most  important  of  all 
these  tertiary  affections  are  those  which  attack  the  bones  and  their  coverings. 

They  may  be  included  under  the  heads  of  periostitis,  acute  and  chronic ;  nodes 
and  exostoses  ;  inflammation  of  bone  •  caries  and  necrosis. 

Acute  periostitis  is  a  rather  rare  result  of  syphilis  ;  biit  when  it  occurs  it  is  apt 
to  be  extensive  and  destructive.  Chronic  periostitis  is  very  common.  It  is  attended 
with  great  pain  at  night,  and  aching  at  every  change  of  temperature  or  weather. 

The  interior  as  well  as  the  surface  of  bones  may  be  affected.  The  cancellous 
structure  becomes  thickened,  condensed,  and  often  much  harder  than  natural.  Fixed 
and  long-continued  pain  in  the  bone,  without  much  tenderness  of  its  surface,  may 
characterise  this  condition.  The  pain  appears  to  arise  from  the  pressure  produced  by 
the  increased  formation  of  bone,  and  is  relieved,  often  permanently,  by  making  an 
opening  through  the  crust  of  the  bone  with  a  trephine.  No  fluid  is  found  in  the 
interior  of  the  bone  on  these  occasions. 

Caries  and  necrosis  of  bone  occur  as  tertiary  forms  of  syphilis  in  the  same  parts 
as  from  other  causes;  the  former  in  the  cancellous  structure,  and  the  latter  in  the 
shafts  of  long  bones  or  the  dense  parts  of  others.  Necrosis  is  generally  the  result  of 
acute  periostitis.  Caries  is  almost  alwa)Ts  produced  by  an  extension  of  ulcerative 
action  from  soft  parts  to  the  bones.  Thus,  the  bones  of  the  ear  are  often  affected  by 
ulceration  of  the  cartilage   or   lining   membrane  of  the   meatus  ;   the  bones  of  the 
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palate,  from  ulceration  of  the  mucous  membrane  lining  it ;  the  bones  of  joints, 
from  ulceration  of  the  surrounding  soft  structures.  It  is  very  rare  for  caries 
to  begin  as  a  primary  disease,  at  least  in  tertiary  syphilis.  During  this  ulcaration  of 
bone,  serious  destruction  may  take  place.  Joints  may  be  disintegrated,  the  organs 
of  hearing  lost,  or  the  bones  of  the  nose  or  palate  destroyed.  The  bones  of  the 
skull  are  usually  affected  in  their  outer  and  middle  tables  only.  The  diploe  becomes 
tilled  with  bony  matter,  and  then  ulcerates  or  dies.  Sometimes,  although  rarely, 
the  inner  table  is  affected  to  a  greater  extent  than  the  outer  or  middle.  Effusion 
may  then  take  place  between  the  bone  and  dura  mater,  and  the  disease  may  extend 
by  continuity  of  action  to  the  brain.  The  brain  may  then  become  affected  with  red 
softening,  and  a  part  of  it  be  ultimately  softened  down  to  the  consistence  of  cream. 
In  these  cases  it  is  the  surface  of  the  brain  which  is  primarily  affected ;  but  in  some 
cases  the  brain  is  affected  independently  of  the  bones,  and  some  of  the  central 
portions,  such  as  the  corpora  striata,  are  found  softened. 

Syphilitic  orchitis  will  be  more  fully  described  in  the  essay  on  Diseases  op  the 
Male  Organs.  The  course  of  the  disease  is  remarkably  slow  and  indolent,  lasting  for 
years,  unless  remedies  have  been  applied ;  sometimes,  as  Dr.  Wilks  has  well  pointed 
out,  the  testicle  may  atrophy,  from  absorption  of  the  effused  material,-  and  come  to 
resemble  a  form  of  cirrhosis — as  a  firm  alveolated-looking  fibroid  tissue,  from  the 
shrinking  of  the  organ,  the  thickening  of  the  tunica  albuginea,  the  disposition  of  the 
atrophied  remains  of  the  spermatic  ducts,  and  the  fibrous  processes  from  the  fibrous 
investment.  The  sexual  desires  are  not  changed,  unless  in  very  chronic  cases,  or 
when  the  state  last  described  has  affected  both  organs. 

The  deposit  usually  occurs  in  the  body  of  the  testicle.  Circular  nodules  of  a 
yellowish-white  material  may  be  found  dispersed  through  the  substance  of  the  organ 
or  collected  in  one  mass.  At  other  times,  according  to  Lancereaux,  radiating  bands 
of  a  tendinous  appearance,  starting  from  the  thickened  tunica  albuginea,  traverse  a 
part  or  the  whole  of  the  thickness  of  the  organ,  insinuate  themselves  between  the 
seminiferous  canaliculi,  and  compress  and  separate  them  one  from  the  other.  The 
organ  may  then  undergo  a  true  fibro-fatty  change. 

Dr.  Lancereaux  has,  under  the  head  of  '  gummy  deposits,'  given  a  description  of 
syphilitic  affections  of  a  great  variety  of  internal  organs.  The  deposits  which  he 
describes  are  sometimes  extensive  and  comparable  to  the  chronic  phlegmasia ;  some- 
times limited  and  circumscribed.  These  deposits  appear  in  the  form  of  nodules  or 
tubercles,  and  it  is  to  this  condition  that  the  term  '  gummy  tumour  '  is  particularly 
applied.  Dr.  Wilks  has  also  given  an  admirable  description  of  them  as  they  occur 
in  the  muscles,  in  the  lungs,  liver,  and  spleen,  in  different  parts  of  the  nervous  system, 
and  in  other  internal  organs.  The  limits  of  this  essay  preclude  the  possibility  of 
tracing  here  the  peculiarities  which  syphilitic  disease  presents  in  these  different  parts. 

The  absorbent  glands  are  very  frequently  enlarged  in  tertiary  syphilis.  The 
condition  of  those  situated  in  the  upper  and  back  part  of  the  neck  has,  by  many 
eminent  writers,  been  regarded  as  diagnostic  of  a  patient's  system  being  affected  with 
syphilis,  or  otherwise.  But  the  absorbent  glands  are  generally  only  affected  in 
secondary  and  tertiary  syphilis,  in  consequence  of  disease  in  the  paints  from  whence 
they  receive  their  vessels.  It  very  frequently  indeed  happens,  in  secondary  syphilis, 
that  there  is  a  sore  "upon  some  part  of  the  head,  and  then  the  posterior  cervical 
glands  will  in  consequence  be  enlarged ;  but  if  the  sore  be  confined  to  one  side  only 
(as,  for  instance,  a  chronic  ulceration  on  one  cheek),  then  the  cervical  glands  will  be 
enlarged  on  that  side  only. 

Treatment  of  Tertiary  Syphilis. 

The  same  general  remedies  are  used  for  this  so-called  tertiary  as  for  the  secondary 
forms  of  syphilis.  Patients  labouring  under  tertiary  syphilis  have,  however,  often 
undergone  more  than  one  course  of  mercury,  imperfectly  administered  perhaps,  or 
the  effects  of  which  may  have  been  ill-regulated.  In  the  great  majority  of  cases, 
any   further  prolonged  exhibition    of   mercury    internally   is   out  of  the  question. 
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Iodide  of  potassium,  sarsaparilla,  bark,  the  mineral  acids,  aud  opium,  are  therefore 
the  remedies  most  generally  used.     The  iodide  of  potassium  is  an  excellent  remedy 
in  many  forms  of  tertiary  syphilitic  ulceration,  in  cases  of  enlarged  glands,  and  in 
syphilitic  affections  of  the  bones.     From  three  to  five  grains  of  this  medicine  three 
times  a  day  will  seldom  fail  to  relieve  the  pain  of  a  syphilitic  node  within  a  few  days. 
The  benefits  of  sarsaparilla  are  most  marked  in  those  cases  in  which  the  patient's 
constitution  has  been  debilitated  by  the  abuse  of  mercury,  or  where  the  bones  have 
become  affected  with   caries.     In  order,  however,  to   obtain   the   remedial  effects  of 
this  medicine,  it  should  be  given  in  sufficient  quantity ;  a  pint  of  the  decoction  should 
be  given  daily,  or  half  an  ounce  of  the  fluid  extract  three  times  a  day,  and  continued 
for  some  Aveeks.     The  iodide  of  potassium  may  very  conveniently  be  combined  with 
any    of  the    preparations  of  sarsaparilla.     Bark,    iron,    and  the  mineral  acids  are 
all  of  use  in  restoring  the  strength  of  the  patient,  impaired  either  by  the  disease,  or 
by  the  injudicious  use  of  remedies;  and  opium,  by  relieving  pain  and  giving  rest, 
will  often  prove  most  useful.     But  none  of  the  medicines  now  mentioned  will  cure 
syphilis.     Every  form  of  this  disease  may  ultimately  be  cured   by  the  unassisted 
powers  of  nature,  and  the  remedies  above  mentioned  may  render  much  assistance; 
and   some    of  them,  especially   the   iodide   of  potassium,  have   great   influence  in 
removing  particular  symptoms,  but  they  do  not  cure  the  disease.     The  only  medicine 
which  can   be  considered  as  doing  this  is  mercury;  but  in  the  tertiary  forms   of 
disease  this  medicine  can  scarcely  be  administered  internally,  and  inunction  is  apt 
to  be  followed  by  troublesome  pustules  and  ulcerations.     Where  other  means  fail, 
the  slow  imbibition  of  calomel  through  the  skin  affords  an  excellent  means  of  in- 
troducing the   medicine  into   a  patient's   constitution.     If   this   remedy  be   really 
indicated,  there  is  scarcely  any  condition  in  which  it  may  not  be  used.     In  con- 
sequence of  not  interfering  with  the  internal  organs,  it  does  not  in  any  way  increase 
the  weakness  under  which   the  patient  may  be  suffering,  and  may  be  given  as  a 
patient  lies  in  bed.     A  large  class  of  cases,  in  which   a  few  years  ago  mercury  was 
thought  altogether  inadmissible,  are  now  habitually  and  effectually  treated  in  this 
way.     In  the  treatment  of  tertiary  syphilis,  the  action  required  is  less  than  in  the 
secondary  forms  of  the   disease,  but  it  should  be  maintained  for  an  equal  length  of 
time.     Ten  grains  of  calomel,  used  with  the  fumigating-lamp,  as  described  in  the 
next  chapter,  are  often  sufficient ;  and  if  there  are  any  open  sores,  still  less  may 
sometimes   be    used.     Any    of  the   usual   tonics   may    of  course   be   administered 
internally,  at  the  same  time  that  the  patient  is  using  mercurial  fumigation.     If  the 
patient  suffers  much  from  perspiration,  the  calomel  may  be  volatilised  with  a  slight 
flame  without  any  water.     In   this  way  any  increase  of  debility  in  consequence  of 
the  sweating  will  be  avoided.     In  cases  where  a  patient's  constitution  has  not  been 
impaired,  other  forms  of  mercury  may  occasionally  be  used. 

Some  of  these  have  been  thought  to  be  peculiarly  adapted  to  one  kind  of  affection, 
and  some  to  another.  Thus,  for  iritis  calomel  has  generally  been  given  internally, 
combined  with  opium.  For  the  deep  ulcer  of  the  tonsils  the  bichloride  of  mercury 
has  very  often  been  described ;  and  for  eruptions  on  the  skin  the  proto-iodide  of  mer- 
cury has  been  most  extensively  employed.  But,  generally  speaking,  whatever  may  be 
done  with  these  remedies  may  also  be  effected  by  the  imbibition  of  mercury  through 
the  skin ;  and  the  adoption  of  this  mode  of  treatment,  when  property  carried  out, 
is  attended  with  a  great  saving  of  the  powers  of  the  patient's  constitution. 


CHAPTER   XII. 

ADMINISTRATION   OF   MERCURY 


Three  different  ways  of  giving  mercury  have  been  recommended  :  1.  The  adminis- 
tration of  the  medicine  internally.  2.  Its  introduction  into  the  patient's  sj-stem 
through  the  skin,  by  means  of  mercurial  frictions.  3.  The  use  of  mercurial  vapour 
baths. 
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1.  The  blue  pill  is  one  of  the  most  ordinary  forms  in  which  mercury  is  given. 
From  three  to  five  grains,  combined  with  half  a  grain  or  a  grain  of  opium,  may  be 
ordered  two  or  three  times  a  clay.  The  hydrargyrum  cum  creta,  may  be  given  in 
doses  of  from  three  to  five  grains,  either  alone  or  with  an  equal  quantity  of  Dover's 
powder. 

Calomel,  either  alone  or  mixed  with  opium,  or  in  the  form  of  the  red  pill,  may 
also  be  given  in  closes  of  from  one  to  three  grains  two  or  three  times  a  day.  All 
these  preparations  of  mercury,  as  well  as  those  which  have  been  previously 
mentioned,  are  very  valuable  remedies  under  certain  circumstances.  But  where 
a  sustained  and  continued  action  is  required  they  are  very  apt  to  produce  irrita- 
tion of  the  digestive  organs.  Even  when  combined  with  opium,  the  internal  use 
of  mercury  can  seldom  be  continued  as  long  as  is  desirable.  It  will  be  found  in 
some  way  or  other  to  affect  the  patients'  constitutions  injuriously,  and  to  make 
it  extremely  distasteful  for  them  to  continue  the  course  for  a  proper  and  necessary 
time. 

Mercury  introduced  into  the  stomach  and  intestines  produces,  as  is  well  known, 
a  powerful  effect  upon  the  liver.  This  doubtless  depends  upon  the  blood  from  these 
parts  being  directly  conveyed  through  the  vena  portse  to  that  organ.  Sir  Ranald 
Martin,  in  his  admirable  work  on  the  influence  of  tropical  climates,  observes  that 
mercury  enters  into  intimate  union  with  the  elements  of  the  blood,  and  that  it  must 
therefore  modify  its  plasticity,  and  influence  all  the  organic  functions  to  which  it  is 
subservient.  The  parts  upon  which  this  influence  expends  itself,  when  mercury  is 
given  internally,  are  the  liver  l  and  intestines.  Even  robust  and  healthy  persons 
can  seldom  bear  any  prolonged  irritation  of  these  organs  with  impunity ;  and  in 
patients  of  relaxed  enfeebled  habits,  any  sustained  mercurial  action  which  produces 
its  primary  and  direct  influence  upon  those  parts  is  quite  out  of  the  question  as  a 
remedial  measure. 

2.  Mercurial  inunction  is  a  very  efficient  way  of  using  mercury;  but  is  dirty, 
laborious,  and  often  little  suited  to  the  taste  of  those  who  require  its  use.  On  this 
account,  patients  very  frequently  apply  the  remedy  with  great  irregularity  or  even 
omit  it  altogether.  It  is,  however,  much  less  liable  to  produce  griping  and  purging 
than  when  the  drug  is  given  internally,  and  the  effect  upon  the  constitution  is  not 
nearly  so  debilitating.  When  mercurial  ointment  is  used,  half  a  drachm  or  a  drachm 
is  rubbed  into  the  inside  of  the  thighs  by  the  patient  every  night.  This  in  winter 
is  conveniently  done  befoi^e  a  fire.  The  ointment  should  be  rubbed  in  until  it  dis- 
appears. The  process  will  occupy  about  half  an  hour,  and  the  patient  should  wear 
some  flannel  drawers,  and  not  wash  the  remains  of  the  ointment  off.  The  applica- 
tion of  the  ointment  must  be  repeated  eATery  night  until  the  gums  become  soft  and 
slightly  spongy  ;  this  is  the  best  indication  of  the  proper  action  of  mercury  upon  the 
patient's  system,  and  the  action  should  be  maintained  by  regulating  the  quantity  of 
ointment  used,  for  six,  seven,  or  eight  weeks,  according  to  circumstances.  Many 
surgeons  are  in  the  habit  of  leaving  off  the  mercury  soon  after  the  patient's  gums 
are  affected.  According  to  the  author's  experience,  this  practice  not  only  fails  to 
cure  the  disease,  but  actually  does  harm.  The  patient's  constitution  is  weakened  to 
a  certain  extent,  and  the  disease  is  not  cured ;  but  what  is  of  more  importance  still 
is,  that  the  secondary  symptoms,  when  they  do  appear,  are  often  of  a  worse  and 
more  intractable  character  that  if  no  mercury  had  been  given. 

There  are  two  principal  objects  in  view  in  treating  a  case  of  syphilis  :  the  first 
is  to  remove  the  symptoms,  and  the  second  to  cure  the  disease.  Now  a  short  course 
of  mercury  will  often  effect  the  former  of  these  two  objects,  as  will  also,  in  almost  all 
secondary  cases,  the  iodide  of  potassium  ;  but  neither  the  short  course  of  mercury 
nor  the  iodide  of  potassium  will  in  general  cure  syphilis.  The  symptoms  will,  it  is 
true,  be  removed,  but  they  will  return;  and  practically  it  is  found  extremely  difficult 
to  induce  patients,  particularly  in  the  upper  classes  of  society,  to  continue  a  course 

1  A  ease  has  recently  fallen  under  my  observation  in  which  a  young  gentleman,  after  the 
prolonged  use  of  mercury  internally,  died  of  jaundice,  to  the  surprise  of  all  his  friends. 
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of  mercurial  inunction  sufficiently  long  to  prevent  the  occurrence  or  the  return  of 
secondary  syphilis. 

By  introducing  mercury  into  a  patient's  constitution  by  inunction,  its  deleterious 
action  upon  internal  organs  is  avoided.  The  amount  absorbed  into  the  blood  pro- 
duces its  influence  equally  throughout  the  system,  and  is  not  conveyed  direct  to  the 
liver,  as  when  the  medicine  is  administered  internally. 

But  great  as  the  advantages  of  the  inunction  of  mercury  are  as  compared  with 
its  internal  administration,  it  nevertheless  is  attended  with  certain  inconveniences 
which  prevent  its  very  general  use.  The  inunction  of  mercurial  ointment,  so  as  to 
insure  the  proper  effect  of  the  remedy,  requires  considerable  labour  and  perseverance 
on  the  part  of  the  patients,  and  it  is  with  difficulty  that  they  can  be  induced  to 
■continue  its  use  for  any  length  of  time ;  and  sometimes  it  produces  a  troublesome 
pustular  eruption  on  the  skin. 

3.  Fumigation  of  the  surface  of  the  body  by  means  of  certain  mercurial  prepara- 
tions possesses  the  advantages  of  inunction,  without  some  of  the  objections  to  which 
this  is  liable.  But,  like  other  modes  of  using  mercury,  it  was  tried  in  a  variety  of 
ways  before  a  safe  and  efficient  mode  of  administration  was  adopted. 

In  the  years  1786-7,  Mr.  Pearson  had  a  fumigating  machine  constructed  according 
to  the  directions  given  by  M.  Lalonette.  This  apparatus,  although  it  was  thought  to 
be  new  at  the  time,  differed  in  no  material  respect  from  that  described  by  Nicholas  de 
Blegny  in  the  year  1683. 

Mr.  Pearson  made  a  considerable  number  of  experiments  with  this  fumigating 
machine,  and  found  that  the  gums  became  turgid  and  tender  very  quickly,  and  that 
the  local  appearances  were  sooner  removed  than  by  the  other  modes  of  introducing 
mercury  into  the  system.  But,  to  counterbalance  these  advantages,  it  was  found 
that  the  mode  of  treatment  adopted  induced  debility,  and  that  ptyalism  was  often 
excited  rapidly,  and  at  an  early  period.  Mr.  Pearson  found  that  he  was  consequently 
obliged  often  to  discontinue  his  course  of  treatment . 

Sir  Benjamin  Brodie's  experience  coincided  with  that  of  Mr.  Pearson.  He 
found  that  it  was  difficult  to  regulate  the  mercurial  action ;  and  he  observes  that  by 
using  mercurial  fumigation,  '  you  may  affect  the  system  too  much  or  too  little  ;  and 
you  may  be  taken  unawares  by  the  patient's  gums  becoming  all  at  once  exces- 
sively sore.'  J 

From  observations  and  comparative  experiments  which  I  made  during  the  years 
1855-6,  I  feel  satisfied  that  the  irregular  results  noticed  by  Mr.  Pearson  and  Sir 
Benjamin  Brodie  depended  upon  the  difference  in  the  chemical  composition  of  the 
powder  used  for  the  purposes  of  fumigation,  both  before  and  after  it  was  raised  into  a 
state  of  vapour.  The  grey  oxide  of  mercury  (the  preparation  generally  used)  varies 
much  hi  colour  as  obtained  at  different  shops.  Some  specimens  will  not  volatilise  at 
the  temperature  produced  by  an  ordinary  spirit-lamp  under  a  metallic  plate.  Other 
specimens  of  a  lighter  colour  volatilise  quickly  enough.  When  the  darker  specimens 
are  sublimed,  they  are  decomposed  in  a  greater  or  less  degree.  A  deutoxide  of  mercury 
is  formed  by  the  addition  of  an  equivalent  of  oxygen  from  the  air  ;  and  if  the  tempera- 
ture be  much  increased,  then  the  oxygen  is  driven  off  altogether,  and  metallic  mercury 
is  sublimed.  Under  these  circumstances,  with  a  mercurial  preparation  of  uncertain 
composition,  and  undergoing  different  changes  according  to  the  degree  of  heat  applied, 
there  is  no  wonder  that  very  different  effects  should  haAre  been  produced  in  different 
cases.  With  some  samples  of  the  grey  oxide  it  is  necessary  to  use  a  considerable 
quantity  of  the  powder  in  order  to  ensure  any  effect;  with  other  samples,  a  similar 
quantity  produces  much  more  action  than  is  desirable.  The  grey  colour  of  the  powder 
depends  upon  the  admixture  of  a  certain  proportion  of  calomel  with  the  protoxide,  and 
the  temperature  at  which  any  particular  specimen  will  volatilise  will  depend  upon  the 
relative  proportions  of  the  two.  The  bisulphuret  of  mercury,  again,  which  has  been 
extensively  used  for  the  purposes  of  fumigation,  gives  off,  when  exposed  to  heat,  a 
vapour,  probably  the  sulphurous  acid  gas,  which  has  sometimes  caused  very  consider- 

1  Lectures  on  Pathology  and  Sun/en/,  p.  24G. 
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able  irritation  of  the  lungs ;  and  all  forms  of  mercurial  fumigation  have,  in  conse- 
quence, by  some,  been  condemned. 

Now,  all  the  inconveniences  above-mentioned  may  be  avoided  with  certainty  by 
using  a  mercurial  preparation  which  is  always  of  the  same  chemical  composition,  which, 
does  not  irritate  the  lungs,  and  which  is  not  liable  to  be  altered  by  an  increase  of 
temperature.  Such  a  preparation  is  calomel.  We  have  here  a  definite  chemical 
compound.  It  is  altered  in  composition  neither  by  heat  nor  by  moisture,  and  when 
used  for  the  purposes  of  general  fumigation  may  be  relied  upon  to  produce  its  action 
as  certainly  as  any  medicine  administered  internally.  A  very  small  quantity  (as. 
compared  Avith  the  other  mercurial  preparations)  will  ensure  the  required  effect,  and 
this  may  be  regulated  and  controlled  with  great  precision. 

General  calomel  fumigation  may  be  used  in  cases  where  the  administration  of 
mercury  by  other  methods  is  inadmissible.  On  account  of  the  small  amount  of  calomel 
required,  it  may  be  used  sometimes  with  the  greatest  benefit,  even  where  other  modes, 
of  fumigation,  requiring  larger  quantities  of  mercury,  cannot  be  borne. 

Calomel  appears  to  have  been  formerly  used  for  the  purposes  of  general  fumigation, 
as  well  as  other  preparations  of  mercury.  But  it  was  used  in  the  same  quantities  as- 
those  other  preparations,  and  was  therefore  open  to  some  of  the  same  objections  as 
they  are. 

M.  Rapou  published  in  Paris,  in  1824,  two  volumes  on  Fumigations  as  employed 
in  various  diseases.  The  mercurial  preparations  which  he  recommended  were  cinnabar,. 
Lalonette's  mercurial  powder  (which  consisted  of  a  mixture  of  mercury  and  clay),, 
calomel,  and  corrosive  sublimate. 

The  quantity  used  for  the  first  three  he  recommended  to  be  from  '  a  quarter  to 
half  an  ounce  each  time.'  The  amount  of  the  corrosive  sublimate,  he  says,  should 
not  exceed  five  or  six  grains. 

Even  with  these  very  large  quantities,  M.  Rapou  had  only  seen  salivation  produced 
in  three  instances,  and  these  were  of  a  very  short  continuance,  and  yielded  to  the 
use  of  ordinary  baths.  M.  Rapou  recommended  the  mercurial  fumigations  to  be 
used  with  steam,  which,  he  said,  calmed  the  system,  softened  the  skin,  and  did  not 
prevent  the  absorption  of  the  mercury. 

Mr.  Langston  Parker  recommends  an  apparatus,  for  the  use  of  which  the  patient 
is  placed  on  a  chair,  and  covered  with  an  oil-cloth  lined  with  flannel,  which  is 
supported  by  a  proper  framework.  Under  the  chair  are  placed  a  copper  bath  con- 
taining from  half  a  pint  to  a  pint  of  water,  and  a  tinned  iron  plate,  on  which  is  put 
from  one  to  three  drachms  of  the  bisulphuret  of  mercury,  or  the  same  quantity  of 
the  grey  oxide,  or  the  binoxide,  or  other  mercurial  preparation ;  under  each  of 
these  is  a  spirit-lamp. 

Now,  all  the  methods  of  applying  mercurial  fumigation  above  mentioned  require 
the  use  of  a  complicated  apparatus,  which  private  individuals  cannot  command.  In 
order  to  adapt  this  method  to  general  use,  it  was  necessary  so  to  modify  the  apparatus- 
that  anyone  could  use  it  in  his  own  room ;  and  this  has  now  been  most  effectually 
accomplished. 

The  plan  which  I  have  usually  adopted  is  as  follows  :  A  lamp,  in  which  the 
methylated  spirits  of  wine  is  burned,  is  put  into  a  case,  made  principally  of  wire- 
gauze,  on  the  principle  of  the  Davy  safety-lamp.  The  top  of  the 
case  is  fitted  with  a  central,  movable,  small  circular  plate,  sur- 
rounded by  a  trough  made  of  porcelain,  which  should  contain  one 
ounce  of  water  only.  The  water  should  be  boiling  when  first  put 
in,  or  should  be  allowed  to  remain  over  the  lighted  lamp  until  it 
begins  to  boil.  Thirty  grains  of  resublimed  calomel  are  then 
spread  out  on  the  central  small  circular  plate.  This  should  be  quite 
dry.  The  patient  then  sits,  without  his  clothes,  on  a  small  stool  or 
chair,  and  the  lamp  is  placed  between  his  legs.  A  cloak  made  of 
moleskin  or  some  thick  material  is  then  made  to  cover  the  whole  apparatus,  and  is 
tied  round  the  patient's  neck.  It  is  important  that  the  cloak  should  go  quite  clown 
to  the  ground  all  the  way  lound.     As  the  water  boils  a  certain  quantity  of  steam  is 
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enclosed  within  the  cloak;  and,  a  little  later,  the  vapour  of  the  calomel  as  it  rises 
passes  through  the  steam  and  becomes  mixed  with  it.  The  water  first  disappears, 
and  the  calomel  is  sublimed  in  from  ten  to  fifteen  minutes.  The  patient  then  gets 
into  bed  with  the  cloak  on,  so  as  to  make  it  his  night-clress.  In  this  wTay  the 
calomel  is  necessarily  kept  on  the  surface  of  the  skin.  The  cloak  used  is  furnished 
with  a  cane  hoop,  so  as  to  be  kept  away  from  the  skin  during  the  action  of  the  bath, 
and  this  hoop  may  be  removed  as  soon  as  the  bath  is  over,  and  replaced  again  before 
the  bath  is  used  the  next  night.1  The  cloak  has  a  slit  in  front,  which  the  patient  is 
generally  directed  to  open  for  about  an  inch,  so  as  to  allow  some  of  the  vapour  to 
escape.  This  rises  in  front  of  his  mouth  and  nose,  and  he  is  directed  to  inhale  it 
for  a  minute  at  the  expiration  of  each  five,  during  the  continuance  of  the  bath,  so  as 
to  breathe  the  vapour  for  about  three  minutes  altogether.  The  patient  during  this 
time  keeps  his  head  up,  so  that  the  moistened  calomel  vapour  passes  for  about  six 
inches  through  the  common  air  before  it  is  inhaled.  This  inhalation  is  not  always 
necessary,  but  it  furnishes  a  means  of  regulating  with  the  greatest  nicety  the  action 
of  the  mercury,  as  indicated  by  its  effects  upon  the  gums.  I  have  never  found 
mercury  administered  in  this  way  produce  salivation  where  patients  had  not  also 
taken  it  in  some  other  form.  The  action  is  upon  the  surface  of  the  body,  and  the 
internal  parts  ai*e  comparatively  unaffected.  No  diarrhoea  is  produced  except  from 
some  accidental  cause.  The  stomach  and  intestines  are  not  irritated,  and  are  free 
for  the  use  of  food  or  medicine.  The  perspiration  produced  should  amount  only  to  a 
slight  moisture  on  the  skin,  and  when  this  is  the  case  the  patient  very  rarely 
experiences  any  debilitating  effects  from  the  continued  use  of  the  bath.  During  this 
treatment  I  generally  recommend  patients  to  abstain  from  taking  vegetable  acids ; 
and  for  this  purpose,  as  a  rule,  they  are  told  not  to  eat  raw  vegetables  or  raw  fruits, 
such  as  salads,  cucumbers,  celery,  apples,  pears,  and  oranges.  As  the  object  is  to 
have  the  calomel  in  contact  with  the  skin,  the  patient  washes  only  as  much  as  may 
be  necessary.  Boerhaave  long  ago  made  the  observation,  that  if  patients  went  about 
their  usual  occupation,  and  followed  their  usual  pleasures,  he  could  not  cure  them ; 
and  Pearson,  as  has  been  stated,  found  that,  under  any  plan  of  treatment,  if  the 
patients  were  much  exposed  to  cold  air  the  effect  of  his  remedies  was  materially 
interfered  with.  This  will  be  the  case  with  regard  to  any  plan  of  treatment  by 
which  there  is  a  fair  prospect  of  really  curing  the  disease.  I  know  how  often  it  has 
been  asserted  that  the  disease  is  not  cured ;  but  a  long  experience  now  enables  me  to 
say  very  positively,  as  I  have  before  remarked,  that  numbers  of  patients,  after  having 
gone  through  a  proper  course  of  treatment,  pass  five,  ten,  fifteen,  or  twenty  years 
without  any  fresh  manifestations.  They  believe  themselves  to  be  cured,  and  what- 
ever impression  may  be  left  upon  their  constitutions,  no  inconvenience  subsequently 
arises  either  to  themselves  or  their  families.  In  this  sense,  then,  syphilis  may  be 
cured,  as  well  as  any  other  recurrent  fever  to  which  the  human  body  is  liable. 

But  to  effect  this,  as  I  have  intimated,  with  any  degree  of  certainty,  the  action  of 
the  medicine  should  not  be  interfered  with  by  a  diet  that  is  likely  to  produce 
diarrhoea,  or  by  exposure  to  fresh  air  or  cold  water.  Fresh  air  has  long  been  known 
as  the  antidote  to  mercurial  action,  and  dabbling  in  water,  either  hot  or  cold,  not 
only  washes  the  calomel  off  the  skin,  but  its  evaporation  chills  the  surface  of  the 
body,  and  certainly,  according  to  my  experience,  prevents  the  full  action  of  the  bath 
as  I  have  described  it. 

If  a  patient  wants  a  wash,  he  may  have,  two  or  three  times  a  week,  a  warm  bath, 
and  remain  under  the  water  as  long  as  he  pleases.  There  is  then  no  evaporation 
from  his  skin,  and  he  should  dry  himself  as  quickly  as  may  be  when  his  warm  bath 
is  finished.  These  are  matters  of  minute  detail,  but  upon  their  observance,  or  other- 
wise, the  success  of  the  treatment  of  many  a  case  will  depend.  During  the  first 
period  of  treatment  I  generally  recommend  a  patient  not  to  be  in  the  open  air  more 
than  an  hour  a  day,  and  to  select  the  best  part  of  the  day  for  the  purpose,  but  I 
seldom    object    to    his    going  about   any   ordinary   indoor  occupation.      When    the 

1  The  best  apparatus  hitherto  made  for  the  purpose  of  general  fumigation  is  sold  by  Mr. 
Lowe  of  Stafford  Street. 
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mercurial  action  is  once  established,  and  towards  the  end  of  the  course,  a  greater 
degree  of  liberty  may  be  allowed.  The  effect  produced  is  usually  a  slight  feeling  in 
the  gums,  some  increase  of  saliva,  and  a  kind  of  metallic  taste  in  the  mouth.  The 
gums  sometimes  become  red  and  swollen,  and  some  pain  is  experienced  in  biting  a 
hard  crust.  All  the  beneficial  effects  of  mercurial  treatment  may  be  obtained  by  the 
amount  of  action  indicated  by  these  symptoms,  and  I  seldom,  if  ever,  produce  more. 
The  time  required  for  a  mercurial  course  is  a  question  of  much  interest  and  impor- 
tance. This  will  necessarily  vary,  according  to  the  nature  of  the  case.  It  has  before 
been  shown  that  the  manifestations  of  syphilis  vary  very  much  at  its  different  periods, 
and  that  the  disease  is  modified  in  a  very  important  degree  when  it  recurs.  Under 
these  varying  conditions  the  mercurial  treatment  must  be  varied  also,  but  there  is  no 
phase  of  syphilitic  disease,  in  my  opinion,  to  which  it  is  not  applicable. 

In  the  forms  of  the  disease  affecting  the  skin,  and  characterised  by  the  adhesive 
inflammation,  whether  primary  or  secondary,  patients  will  bear  well  any  form  of 
mercurial  treatment,  at  least  for  a  time.  If  we  have  syphilis  alone  to  deal  with,  at 
whatever  period  after  affection,  the  disease  is  one,  and  the  treatment  the  same.  If 
the  patient  is  of  a  strumous  constitution ;  if  he  has  previously  been  debilitated  by 
prolonged,  irregular,  or  injudicious  courses  of  mercury;  if  he  has  suffered  from  ague, 
or  some  other  form  of  fever ;  or  if  he  has  had  disease  of  the  liver,  spleen,  or  some 
other  internal  organ,  then  mercury,  whether  in  what  have  been  called  the  primary  or 
secondary  forms  of  syphilis,  must  be  administered  with  caution. 

Mr.  Pearson  found  that  rather  a  shorter  course  of  mercury  was  required  for 
primary  syphilis  than  for  secondary.  I  have  found,  on  the  other  hand,  that  a  longer 
course  is  required  for  primary  than  for  secondary  disease.  It  is  probable  that  as  the 
diagnosis  between  real  syphilis  and  local  forms  of  the  venereal  disease  was  not  made 
with  the  same  accuracy  in  Mr.  Pearson's  time  as  at  present,  some  cases  that  were 
not  really  syphilitic  were  included  among  those  who  were  treated  with  mercury. 
These  would  for  the  most  part  get  well  rapidly,  and  would  reduce  the  average  time 
during  which  the  treatment  was  continued.  It  would,  however,  be  a  great  mistake 
to  suppose,  although  no  accurate  account  was  then  published  with  regard  to  affections 
which  would,  and  those  which  would  not,  be  followed  by  constitutional  disease,  that 
therefore  the  older  surgeons  had  not  the  practical  tact  of  at  least  distinguishing  some 
of  these. 

In  spite,  however,  of  the  difficulty  which  formerly  existed,  and  still  exists,  with 
some  surgeons,  of  distinguishing  an  infecting  from  a  non-infecting  sore,  I  am  firmly 
of  opinion  that  the  older  surgeons  did  not  give  mercury  in  the  indiscriminate  way 
that  has  been  supposed ;  but  still  that  they  did  give  it  in  some  cases  where  it  was  not 
necessary,  and  that  the  average  period  during  which  it  should  be  continued  for 
primary  syphilis  was  therefore  made  to  appear  much  shorter  than  at  present. 
Another  point  which  was  not  formerly  accurately  considered,  has  tended  to  the  same 
result — viz.  there  is  seldom  a  distinction  drawn  in  the  writings  of  the  older  surgeons 
between  a  disease  treated  for  the  first  time  and  one  which  had  recurred  in  a  modified 
form.  The  latter  would  be  very  much  more  easily  dealt  with,  and  require  a  much 
shorter  period  of  treatment. 

For  primary  syphilis  occurring  in  a  patient  for  the  first  time,  uninfluenced  by  the 
existence  of  previous  disease  in  himself,  or  by  hereditary  influences  of  the  same  kind, 
I  seldom  now  discontinue  the  treatment  under  three  months,  and  I  generally  explaiu 
to  the  patient,  to  begin  with,  that  unless  he  is  prepared  to  follow  such  a  course  he  had 
better  wait  until  the  secondary  symptoms  appear,  and  then  undergo  his  treatment. 
It  is  often  difficult  to  persuade  a  patient  who  has  a  slight  induration,  accompanied 
by  the  existence  of  amygdaloid  glands,  that  his  aflection  is  of  a  nature  to  require 
such  a  course.  He  will  probably  ask  some  friend  before  he  consents,  and  not  unfre- 
quently  it  has  happened  in  my  experience  that  he  has  been  told  that  it  is  '  nothing,' 
and  lias  waited  until  he  has  become  practically  convinced  of  the  truth  of  the  diagnosis. 
This  occurred  in  the  celebrated  case  of  the  late  Mr.  Wyndham,  which  I  need  not 
mind  alluding  to,  as  the  facts  were  published  over  and  over  again  in  the  daily  papers. 
I  told  him  that  he  not  only  had  the  disease,  but  that  he  might  communicate  it.     He 
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replied,  'Well  !  I  am  told  it  is  not  so.'  I  did  my  best  to  persuade  him,  but  in  vain, 
and,  as  was  soon  after  given  in  evidence,  he  infected  his  wife.  When  a  patient 
consents  to  undergo  a  proper  course  of  treatment,  I  generally  make  him  take  a 
calomel  bath  in  the  way  I  have  described  every  night. 

Some  slight  evidence  of  mercurial  action  generally  appears  on  the  gums  within 
the  first  week,  and  this  is  steadily  maintained  either  by  the  calomel  bath  alone,  or 
by  the  addition  of  some  other  medicine.  After  this  action  has  been  kept  up  for 
seven  or  eight  weeks,  the  patient  is  allowed  more  liberty,  but  the  mercurial  action  is 
never  allowed  entirely  to  subside,  and  no  break  in  the  treatment  is  permitted.  If 
the  action  of  the  mercury  once  entirely  goes  off,  it  is  exceedingly  difficult  to  establish 
it  again  in  a  satisfactory  manner.  Should  this  be  attempted  by  increasing  the 
quantity  of  mercury,  the  action  reproduced  will  probably  not  be  of  the  same  satis- 
factory kind.  The  gums,  instead  of  becoming  slightly  spongy  and  soft,  will  perhaps 
ulcerate,  and  there  will  be  some  general  disturbance  of  the  patient's  system.  In  the 
treatment  of  a  primary  affection,  all  induration  at  the  site  of  the  original  disease 
should  disappear,  and,  if  possible,  the  amygdaloid  condition  of  the  glands.  This 
last,  however,  is  an  effect  which  it  is  sometimes  exceedingly  difficult  to  produce,  and 
some  enlargement  of  the  inguinal  glands  will  occasionally  remain,  in  spite  of 
any  treatment,  for  some  years,  but  often  without  any  other  manifestation  of  the 
disease. 

In  all  secondary  forms  of  skin  disease  characterised  by  the  adhesive  form  of 
inflammation,  the  same  mode  of  treatment  may  be  pursued,  in  combination  perhaps 
with  some  other  medicines. 

Of  all  the  modes  of  administering  mercury,  fumigation  is  that  which  is  attended 
with  the  least  demand  upon  the  patient's  constitution.  The  amount  administered  in 
this  way  can  be  regulated  with  the  greatest  facility ;  and  the  action  may  be  main- 
tained without  inconvenience  for  almost  any  length  of  time.  On  this  account,  as 
well  as  for  other  reasons,  fumigation  is,  in  my  opinion,  less  liable  to  be  followed  by 
the  recurrence  of  secondary  symptoms  than  any  other  mode  of  treatment  whatever ; 
and  of  all  the  kinds  of  mercurial  fumigation,  that  by  calomel  is  the  safest  and  the 
most  convenient,  if  not  the  most  efficacious.  The  imbibition  of  the  medicine 
through  the  skin  prevents  its  injurious  action  upon  internal  parts;  while  the 
comparatively  small  quantity  used,  although  quite  sufficient  to  produce  any  amount 
of  action  that  may  be  required,  insures  'the  patient  against  any  sudden  or  violent 
effects. 

In  this  mode  of  using  mercury,  the  whole  of  the  skin  may  act  as  an  absorbing 
surface ;  and,  when  requisite,  the  effect  may  be  still  further  increased  by  absorption 
from  the  mucous  membrane  of  the  nose,  mouth,  and  bronchial  tubes. 

In  secondary  syphilitic  disease,  the  surface  of  the  body  and  the  mucous  membranes 
are  peculiarly  liable  to  be  affected ;  and  the  process  of  fumigation  has  here  this  great 
advantage,  that  the  remedy  is  applied  directly  to  the  diseased  parts,  and  acts  imme- 
diately upon  them.  When  administered  internally,  it  has,  on  the  contrary,  first  to 
be  absorbed  into  the  blood,  and  carried  the  round  of  the  circulation,  perhaps  more 
than  once,  before  it  comes  into  contact  with  the  affected  structures.  Many  old  and 
intractable  syphilitic  ulcerations  yield  with  surprising  rapidity  to  local  calomel 
fumigation ;  and  there  is  no  reason  why  the  same  principle  should  not  be  taken 
advantage  of  in  treating  the  more  general  forms  of  the  disease. 

Calomel  alone,  without  the  vapour  of  water,  may  be  used,  especially  where  the 
local  action  of  the  medicine  alone  is  required.  But,  from  a  series  of  comparative 
trials  which  were  made  in  the  early  part  of  the  year  1856,  it  became  evident  that, 
for  the  purposes  of  general  fumigation,  it  was  advisable  that  a  small  amount  of  the 
vapour  of  water  should  be  present.  In  the  process  of  sublimation  some  free  hydro- 
chloric acid  is  often  given  off,  and  the  vapour  of  water  so  far  dilutes  this  as  to 
prevent  its  irritating  the  lungs. 

The  syphilitic  poison,  in  a  very  great  majority  of  cases,  produces  its  principal 
effect  upon  the  skin.  Through  this  organ,  nature  attempts  its  elimination  ;  and  a 
free  secretion  from  the  skin  assists  the  action  which  nature  has  already  commenced. 
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It  appears,  from  an  extensive  trial,  that  not  only  is  the  poison  eliminated  from  the 
system  more  effectually  where  there  is  a  free  cutaneous  action,  hut  that  under  this 
condition  the  internal  organs  of  the  body  are  much  less  likely  to  be  affected  by  the 
disease  than  under  other  circumstances.  The  calomel  vapour-bath  combines  the 
various  advantages  now  alluded  to,  and  its  great  practical  advantage  is  attributable  : 
1.  To  the  small  quantity  of  mercury  which  is  required,  when  absorbed,  in  order  to 
produce  the  requisite  effect.  2.  To  the  fact  that  the  imbibition  of  the  medicine 
through  the  skin  leaves  the  digestive  organs  unirritated  and  the  digestion  unimpaired. 
3.  To  the  circumstance  that  there  is  something  in  the  free  secretion  from  the  skin, 
which  the  combination  of  steam  and  calomel  produces,  that  moderates  and  controls 
the  mercurial  action,  and  at  the  same  time  determines  the  secondary  syphilitic 
actions  to  the  surface  of  the  body  rather  than  to  internal  organs. 

The  action  of  the  calomel  bath  should  generally  be  continued  until  all  syphilitic 
symptoms  have  disappeared,  and  for  a  week  or  two  afterwards. 

Local  calomd  fumigation.  —  Whilst  the  use  of  calomel  fumigation  over  the 
whole  body  and  with  a  view  of  producing  a  constitutional  effect  is  so  beneficial,  its 
local  employment  is  not  less  advantageous.  Scarcely  any  case  of  syphilitic  disease  of 
external  parts  occurs  which  cannot  be  benefited  in  a  marked  degree  by  it.  And 
whatever  objections  there  are  to  its  becoming  of  extensive  application,  they  do  not 
arise  from  any  want  of  success  in  the  treatment,  but  from  a  difficulty  in  obtaining 
proper  apparatus. 

Different  kinds  of  apparatus  have  been  used  for  local  fumigation.  The  calomel- 
fumigating  lamp  previously  described  answers  tne  purpose  extremely  well.  The 
vapour  of  calomel,  being  of  very  light  specific  gravity,  ascends,  and  any  part  placed 
over  it  becomes  coated  with  a  very  fine  layer  of  calomel.  This  forms  an  excellent 
dressing  for  intractable  ulcers,  whether  of  a  primary  or  secondary  nature.  Tubes 
of  various  shapes  have  also  been  employed  so  as  to  direct  the  vapour  of  the  calomel 
to  particular  parts.  Thus,  a  long  tube  has  been  adapted  to  the  calomel-lamp  with  a 
mouth-piece,  for  the  purpose  of  inhalation  in  affections  of  the  throat.  A  roll  of 
paper  has  been  often  used  with  the  same  object.  But  it  is  evident  that,  as  the 
calomel  mixes  with  the  air,  the  simple  act  of  respiration  does  all  that  is  required  ; 
and  as  far  as  the  throat  is  concerned,  any  tube  is  much  more  likely  to  detain  the 
calomel  than  to  direct  its  course.  It  is  often,  however,  convenient  to  direct  the 
vapour  of  calomel  to  parts  which  cannot  well  be  brought  over  an  ordinary  lamp,  and 
then  an  additional  apparatus  is  necessary. 

A  reference  has  already  been  made  to  the  inhalation  of  the  mercurial  vapour  for 
the  purpose  of  accelerating  its  constitutional  effect,  but  in  all  cases  of  secondary  sore 
throat,  particularly  those  in  which  iodide  of  potassium  fails  to  effect  a  cure,  the 
inhalation  by  its  local  influence  is  exceedingly  beneficial.  The  inhalation  may  be 
effected  in  the  manner  already  clescribad.  or  if  for  other  reasons  it  is  unnecessary  or 
inconvenient  to  use  the  general  bath,  au  apparatus  similar  to  a  steam  inhaler,  but 
provided  with  a  lamp  and  basin  for  the  calomel  and  water',  may  be  employed.  Such 
inhalation  should  not  be  continued  for  any  length  of  time  unless  a  constitutional 
result  be  desired.  Four  grains  of  calomel  once  or  twice  a  day  will  generally  be  found 
sufficient. 

In  cases  of  primary  sores  on  the  penis,  an  appar-atus  provided  with  a  tube  capable 
of  containing  the  whole  organ  is  convenient.  The  use  of  the  instrument  may  in  these 
instances  be  continued  sometimes  for  twenty  minutes  or  more,  and  may  be  repeated 
daily  or  even  more  frequently  till  the  sore  is  healed  or  at  least  furnishes  a  healthy 
secretion. 

In  cases  of  suppurating  bubo  another  form  of  apparatus  must  be  employed.  The 
instrument  must  be  furnished  with  a  tube  expanded  into  a  funnel-shaped  termination, 
and  when  in  use  a  piece  of  macintosh  should  be  wrapped  round  the  instrument 
enclosing  a  space  large  enough  to  contain  the  whole  of  the  diseased  surfaces.  The 
macintosh,  by  its  flexibility  and  facility  for  adaptation  to  irregular  surfaces, 
effectually  retains  the  vapour  in  contact  with  the  skin  as  long  as  may  be  neces- 
sary. 
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In  some  instances  it  is  desirable  to  use  local  calomel  fumigation  to  the  arms  and 
legs,  and  as  the  extremities  are  more  easily  isolated  from  the  rest  of  the  body,  a 
simple  modification  of  an  arm  or  hip  bath  is  alone  sufficient. 


CHAPTER   XIII. 

SYPHILISATION.      , 

Professor  Boeck  recognised,  as  he  believed,  the  general  law  that  a  seed  repeatedly- 
sown  on  the  same  ground  would  in  time  cease  to  fructify.  Reasoning  from  analogy  he 
conceived  that  the  venereal  poison,  when  repeatedly  inoculated  upon  the  same  person, 
would  in  time  so  exhaust  the  susceptibility  of  the  patient  to  the  action  of  the  poison, 
that  no  further  manifestations  of  its  existence  would  be  produced.  This  repeated 
inoculation  has  been  extensively  tried  both  as  a  means  of  preventing  and  as  a  remedy 
for  the  disease. 

Syphilisation,  as  it  was  called,  was  at  first  performed  with  the  secretion  from  the 
local  suppurating  sore,  on  account  of  the  facility  with  which  that  could  be  inoculated, 
and  the  difficulty  which  was  experienced  in  inoculating  the  secretion  of  sores  affected 
by  the  specific  adhesive  inflammation. 

Danielssen  used  syphilisation  as  a  means  of  treatment  in  lepers  not  affected  with 
syphilis ;  and  the  experience  thus  obtained  is  conclusive,  on  the  one  hand,  that  no 
absorption  of  the  virus  took  place  in  his  cases ;  and,  on  the  other  hand,  that  the 
secretion  used  was  not  derived  from  a  real  syphilitic  source.  He  gives  the  history 
of  six  cases,  and,  with  reference  to  them,  says  : — ■ 

'  It  appears  from  the  above  details,  that  neither  one  chancre,  nor  two,  nor  three, 
nor  six,  nor  thirty-six,  nor  one  hundred  and  thirty-six,  have  in  the  preceding  cases 
induced  secondary  syphilis,  and  that,  therefore,  the  direct  operation  of  the  inocula- 
tions has  been  exclusively  limited  to  the  spot  where  the  chancres  showed  themselves. 
If  such  be  the  case,  we  are  justified  in  assuming  that  no  greater  number  of  chancres 
will  produce  a  different  result.  And  this  is  confirmed  by  our  experience  ;  for,  with 
one  exception,  to  which  we  shall  subsequently  allude,  not  one  of  those  individuals, 
previously  free  from  all  syphilitic  taint,  whom  I  have  syphilisecl,  have  been  affected 
by  secondary  syphilis ;  nor  have  they  shown  any  signs  of  the  existence  of  the 
venereal  diathesis  in  their  systems.  Hor  in  those  already  affected  with  syphilis 
have  I  observed  under  syphilisation  the  slightest  evidence  of  their  having  imbibed 
the  poison  afresh.  So  far  from  seeing  in  syphilisation  a  new  physiological  fact,  as 
Boeck  denominates  it,  I  have,  on  the  contrary,  found  it  confirm  a  long-established 
axiom,  viz.  that  the  simple  soft  chancre  does  not  affect  the  system,  and  consequently 
does  not  produce  constitutional  syphilis.  Among  the  many  thousand  artificial 
chancres  that  I  have  seen,  I  have  not  observed  one  (with  a  single  exception)  which 
was  not  of  this  character,  both  in  my  own  practice  and  in  that  of  my  colleagues, 
and  as  inoculated  on  every  part  of  the  body.  Even  on  the  face,  the  soft  chancre 
followed  inoculation,  contrary  to  Ilicord's  experience,  who  had  always  observed  the 
indurated  chancre  there. 

'  The  exceptional  case  referred  to  in  the  above  remarks  is  highly  important,  since 
it  strongly  confirms  the  position  here  assumed.  Syphilisation  had  been  performed 
upon  a  leper  with  the  virus  of  the  soft  chancre  to  the  extent  of  nearly  four  hundred 
inoculations,  when  the  secretion  of  an  indurated  chancre  was  accidentally  inoculated. 
The  inoculated  point  healed,  but  a  month  afterwards  an  indurated  sore  appeared, 
followed  by  unmistakable  signs  of  secondary  syphilis,  showing  that  the  previous 
inoculations  with  the  chancroidal  virus,  which  had  been  strictly  local  in  their  action, 
had  afforded  no  protection  whatever  against  true  syphilis.' 

The  mode  of  inoculating,  with  any  degree  of  certainty,  the  secretion  of  an 
indurated  sore  upon  the  patient   himself,  or  upon  another  syphilitic  patient,  was,  I 
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Eig.  83. — Results  of  Inoculations 
of  the  Vaginal  Secretion  of  a 
Syphilitic  Woman,  showing  in- 
crease of  substance  on  each  in- 
oculated point. 


believe,    first    pointed    out    by    myself  in    an    article  in  the  '  British  and  Foreign 
Quarterly  Review  '  for  April  ]  859. 

'  Having  observed,'  I  there  stated,  '  that  the  secretion  from  an  indurated  sore  was 
inoculable  under  certain  states  of  irritation,  blisters  were  applied  to  some  of  these 
indurated  sores,  and  subsequently  they  were  dressed  with  the  vmguentuyn  sahince. 
By  these  means  I  obtained  a  free  secretion  of  pus,  and  it  was  found  that  the  secretion, 
before  incapable  of  producing  any  effect  upon  the  patients  themselves,  could  now  be 
inoculated.  The  results  of  these  inoculations  have  been  different  from  those  which 
follow  ordinary  inoculations  from  suppurating  sores.'  In  some  cases  I  obtained  an 
abortive  form  of  adhesive  inflammation  in  which  there  was  no  well-defined  outline, 
and  which  did  not  suppurate  or  ulcerate.  In  other  cases,  after  a  certain  amount  of 
adhesive  inflammation  had  taken  place,  suppuration  and  ulceration  occurred  ;  but 
unless  there  was  some  amount  of  phagedsenic  action  produced,  no  loss  of  substance 
followed.  The  suppuration  and  ulceration  were  confined  to  the  newly  formed  matter, 
and  did  not  invade  the  natural  structures.  When  syphilitic  inoculation  is  performed 
with  an  irritating  secretion  on  a  patient,  the  subject  of  syphilitic  fever,  in  whom  an 
eruption  in  the  natural  order  of  things  is  due,  the  inoculation  produces  at  once  an 

action  which  depends  in  a  great  degree  upon  the 
condition  of  the  patient  at  the  time  ;  and  the  inocu- 
lation so  produced  partakes  also  of  the  character  of 
the  affection  from  which  the  inoculated  matter  is 
derived.     It  is  not  the  suppurating  sore  with  loss 
of   substance,   previously  described,   which    is   the 
result,  but  it  often  more  resembles  a  blind  boil  with 
increase  of  substance.     It  has  not  the  defined  cha- 
racters of  the  primary  sore  on  the  one  hand,  nor  of 
true  primary  syphilis  inoculation  on  the  other.    The 
induration,  instead  of  terminating  abruptly,  gradu- 
ally diffuses  itself  into  the  surrounding  parts.     It 
is  less  distinctly  marked  than  in  the  primary  sore, 
and  its  tendency  is  to  run  much  more  rapidly  into 
suppuration    and    elevation.       The    accompanying 
woodcut  represents  some  inoculations  made  from  the 
mucous  secretions  of  a  syphilitic  jjatient  upon  another 
patient  also  syphilitic.     There  was  not  the  slightest 
appearance  of  any  syphilitic  disease  in  the  mucous 
membrane  of  the   vagina  from   which  the  secretion 
was  taken,  and  the  greatest  care  was  exercised  by  Mr.  Gascoyen  and   myself  in 
performing    the    experiments.      The  inoculation  showed   a  decided  increase  of  sub- 
stance, and   resembled  boils  passing   into    a    state  of   suppuration.     The    drawing 
illustrates  two  points — (1)  The  characters  of  the  inoculations  which  maybe  produced 
by  the  inoculation  of  syphilitic  matter  on  a  syphilitic  subject;  and  (2)  the  inocula- 
bility  of  the  secretions  of  a  syphilitic  subject,  taken  from  a  part  where  there  is  no 
apparent  syphilitic  disease. 

In  the  local  venereal  sore,  on  the  other  hand,  there  is  always  some  loss  of 
substance.  Early  suppuration  and  ulceration  are  among  its  characteristics,  and  it 
frequently  leaves  a  permanent  depression  on  the  skin. 

I  do  not  mean  to  say  that  in  true  primary  syphilitic  sore  pus  is  not  formed,  but 
it  is  so,  if  at  all,  after  a  long  interval  and  in  small  quantity.  If  a  vaccine  vesicle  be 
allowed  to  run  its  course  after  the  scab  is  formed,  some  suppuration  will  take  place, 
but  one  of  its  essential  characteristics  is,  that  in  early  stages  it  does  not  suppurate. 
Real  primary  syphilitic  inoculation  may  therefore,  as  I  believe,  be  distinguished  in 
its  origin  from  the  local  venereal  sore,  and  both,  may  be  distinguished  from  the  com- 
bined action  of  an  irritating  syphilitic  inoculation  upon  a  syphilitic  patient;  and  this 
distinction  must  be  borne  in  mind  in  considering  how  far  one  attack  of  venereal  disease 
may  prevent  another.  Now,  physiologically,  it  is  conceivable  that  a  community  might 
all  be  inoculated  in  their  infancy  with  true  aypliilis  j   and  in  such  a  community  we 
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might  have  every  reason  to  believe  that  if  syphilis  subsequently  appeared  among  them, 
it  would  be  in  a  very  mild  and  modified  form.  If  the  extinction  of  syphilis  were  the 
only  question,  the  inoculation  of  children  might  be  reasonably  entertained.  The  disease 
in  them  is  comparatively  so  mild,  and  so  easily  cured,  that  an  individual  might,  as  far 
as  physical  suffering  is  concerned,  be  a  gainer  by  being  inoculated  in  infancy.  This 
is,  in  fact,  the  principle  upon  which  inoculation  with  the  small-pox  poison  was 
formerly  practised. 

Now,  as  neither  the  local  suppurating  sore  nor  the  irritating  secretions  from 
syphilitic  patients  produce  any  constitutional  syphilitic  effects  upon  a  patient's 
system,  nothing  of  a  strictly  curative  kind  can  be  expected  from  the  repeated 
inoculation  from  either  of  these  sources  :  a  period  may,  indeed,  come  when,  after 
long-continued  irritation,  the  skin  is  comparatively  unsusceptible  of  any  fresh  action, 
and  consequently  less  liable  to  become  the  seat  of  any  fresh  syphilitic  manifes- 
tations. 

Like  most  other  diseases,  syphilis  has  in  time  a  natural  tendency  to  wear  itself 
out,  and  a  continued  action  upon  the  skin  may  accelerate  the  natural  termination  of 
the  disease ;  but,  with  regard  to  so  called  syphilisation,  as  a  means  either  of  prevention 
or  of  cure,  it  is  doubtful  whether  most  patients  would  not  prefer  the  disease  to 
the  remedy. 

Henry  Lee. 
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OF  the  diseases  of  the  generative  organs  which,  for  the  most  part,  take  their 
origin  from  impure  sexual  intercourse,  pathology  and  clinical  observation  have 
alike  established  the  existence  of  three  groups,  separate  and  distinct  from  one 
another. 

1.  Gonorrhoea — an  inflammation  of  the  mucous  membrane  of  some  part  of  the 
generative  organs,  producing  muco-purulent  discharges.  In  the  male  this  is  some- 
times attended  with  an  inflammation  of  the  testicle,  and  occasionally  followed  by 
symptoms  referable  to  the  joints  and  eye. 

2.  The  soft,  suppurating,  contagious  ulcer  of  the  genitals,  which  differs  from  the 
next  in  the  most  important  characteristic,  viz.  that  it  is  localised  in  its  sphere  of 
morbid  influence,  and  does  not  induce  general  or  constitutional  infection. 

3.  That  disease  which,  commencing  as  a  localised  affection  of  some  kind,  generates 
those  other  and  more  general  morbid  symptoms  denominated  constitutional  syphilis. 

These  all  agree  in  the  respect  that  they  are  contagious ;  and,  however  much 
opinions  may  differ  as  to  the  first,  the  two  last  have  for  their  cause  a  specific  virus. 

The  most  frequent  disease  arising  from  sexual  intercourse  is,  without  doubt, 
gonorrhoea.  This  name,  although  somewhat  incongruous — -for  the  prominent 
symptom  of  the  disease  is  not  a  flow  of  semen,  as  the  derivation  of  the  term  indicates, 
but  a  muco-purulent  or  purulent  secretion  and  discharge  from  the  diseased  surface — 
has  been  so  long  in  use  that  its  abolition  would  be  attended  with  difficulty. 

By  some  writers  the  affection  is  termed  '  blennorrhagia.'  By  the  vulgar  it  is 
termed  the  'clap'  in  England  and  '  chaudepisse '  in  France. 

There  is  every  reason  for  believing  that  this  disease  has  been  known  from  very 
remote  times.  The  sanitary  measures  inculcated  by  the  Hebrew  lawgiver  in  the 
15th  chapter  of  Leviticus  have,  in  all  probability,  reference  to  this  disease.  It 
appears  likewise  to  have  prevailed  among  the  Greek  and  Romans. 

Very  shortly  after  the  irruption  of  syphilis  into  Europe,  towards  the  close  of  the 
fifteenth  century,  a  belief  in  the  unity  of  species  and  cause  of  all  the  contagious 
diseases  of  the  genitals  became  widely  prevalent.  Observers,  perceiving  that 
these  diseases  commonly  originated  from  one  source — sexual  intercourse — referred 
them  all  to  one  and  the  same  cause,  embracing  them  alike  in  the  common 
term  of  '  venereal.'  The  confusion  and  perplexity  thus  introduced  continued  to  our 
own  day.  To  the  genius  and  sagacity  of  Ricord  it  is  undoubtedly  due  that  these 
almost  insuperable  difficulties  to  the  right  appreciation  and  study  of  these  diseases 
have  been  removed. 

Gonorrhoea  is  an  affection  of  a  totally  different  character  to  the  primary  syphilitic 
ulcer — whether  we  have  regard  to  its  history,  pathology,  symptoms,  terminations  and 
consequences,  or  its  treatment. 

Acknowledging  all  this,  as  is  generally  done  in  these  days,  there  remain  a  number 
of  well-observed  facts  which  would  seem,  nevertheless,  to  militate  against  it.  The 
writer  alludes  to  those  cases  in  which  symptoms  of  secondary  syphilis  follow  discharges 
from  the  urethra,  apparently  identical  with  those  produced  by  gonorrhoeal  inflamma- 
tion. The  explanation  usually  given  is,  that  when  urethral  discharges  have  preceded 
a  syphilitic  infection,  such  discharge  has  been  symptomatic  of  a  chancre  within  the 
urethra — chancre  larve  of  Ilicord.  In  support  of  this  theory  it  is  alleged — 1st, 
that  intra- urethral  chancres  have  been  demonstrated  in  some  such  cases,  and  hence 
probably  existed  in  the  remainder;   2nclly,  that  the  inoculation  of  urethral  discharge 
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has  been  followed  occasionally  by  the  same  phenemona  as  succeed  the  inoculation  of 
the  secretion  from  a  chancre  ;  3rdly,  that  acquired  constitutional  syphilis,  whenever 
its  course  has  been  observed,  has  invariably  been  preceded  by  some  primary  lesion  of 
the  nature  of  chancre,  and  hence  that  it  is  in  the  highest  degree  probable  that  the  same 
process  may  occur  within  the  urethra,  where  it  is  concealed  from  our  sight,  as  happens 
in  other  parts  patent  to  our  observation.  It  is  important  to  remember  that  those 
who  deem  the  foregoing  theory  unsatisfactory,  when  applied  to  all  cases  in  which  con- 
stitutional symptoms  have  succeeded  urethral  discharge  clinically  identical  with 
gonorrhoea,,  do  not  at  all  deny  the  existence  of  urethral  chancre.  They  contend  that 
all  that  can  be  said  in  these  exceptional  cases  amounts  to  this — that  the  existence  of 
chancre  has  been  presumed  but  not  demonstrated  ;  and  that  from  time  to  time  cases 
of  secondary  syphilis  follow  discharges  from  the  urethra,  in  which  it  has  been  quite 
impossible  to  distinguish  the  urethral  disease  from  gonorrhoea,  and  wherein  all  the 
evidence  at  command  was  strongly  against  the  existence  of  a  chancre  concealed 
within  the  urethra.  Many  deny  altogether  the  existence  of  a  chancre  deeply  seated 
in  the  urethra.  Vidal,  for  example,  does  not  admit  such,  beyond  the  navicular  fossa. 
The  transmission  of  a  virus  to  a  distant  part  of  a  canal  like  the  urethra  is  confessedly 
difficult  of  explanation,  and  it  has  not  been  demonstrated  to  the  satisfaction  of  many 
pathologists  that  the  two  morbid  specimens  of  deep-seated  ulceration  of  the  urethra, 
upon  which  M.  Ricord  relied  to  establish  his  theory  of  the  chancre  larve,  were  in 
reality  chancres  at  all. 

The  importance  of  the  subject  renders  it  essential  that  we  shotild  endeavour  to 
obtain  clear  views  upon  it. 

From  the  time  of  Swediaur  to  the  present  day  there  has  been  a  well-grounded  belief 
in  the  existence  of  a  syphilitic  blennorrhagia.  Hunter,  who  believed  in  the  identity 
of  gonorrhoea  and  syphilis,  cites  the  results  of  his  inoculation  of  pus  from  a  gonor- 
rhoea, which  inoculation  produced  sores  having  all  the  characters  of  chancre,  and 
were  followed  by  symptoms  of  general  infection.     The  case  is  related  on  p.  343. 

This  fact  can  neither  be  mistaken  nor  ignored.  The  explanation  is  well  worthy 
of  careful  consideration.  Two  views  may  be  assumed,  either  of  which  will  yield  a 
probable  explanation  :  first,  that  the  urethral  pus  was  obtained  from  a  concealed 
syphilitic  sore  (chancre  larve),  alone  and  unmixed,  or  mingled  with  the  products  of  a 
co-existing  gonorrhoea.  The  second  view  rests  upon  the  belief  that  not  only  the  fluid 
products  of  secondary  lesions,  but  that  the  blood  and  fluid  excretions  from  a  person 
constitutionally  syphilitic,  may  produce  that  disease  in  a  sound  person  by  inoculation.1 

It  ought  not  to  be  forgotten  also  that  the  mucous  membranes  are  the  frequent 
seats  of  the  earliest  constitutional  manifestations,  and  that  a  muco-purulent  discharge 
from  the  urethral  membrane  is  an  occasional  symptom  of  secondary  syphilitic  infec- 
tion.2 

Hunter  conceived  that  the  pus  from  a  chancre  or  blennorrhagia  applied  to  a 
secreting  surface  (mucous  membrane)  would  invariably  produce  gonorrhoea  ;  but 
when  inoculated  on  a  non-secreting  one,  such  as  the  skin,  it  would  equally  always 
develop  a  chancre. 

It  is  true  that  this  pathology  cannot  hold  its  place  in  the  presence  of  later  obser- 
vations and  experience ;  but  there  are  not  wanting  a  few,  though  extremely  rare,  facts 
corroborative  of  the  truth  of  Hunter's  view  of  a  '  physiological  absorption  ' — i.e.  the 
absorption  of  virus  into  the  blood,  without  any  lesion  of  the  surface  to  which  it  is 
applied. 

The  bubon  d'emblee  is  an  example  of  this.     "When  we  speak  of  primary  infecting 

1  See  the  writer's  work  on  Practical  Pathology,  vol.  ii.  1870  ;  also  Viennois,  in  Archives 
gen.  de.  Med.  June  1860. 

-  Rollet  seems  to  have  arrived  at  the  conclusion  that,  although  the  blood  of  syphih'sed 
persons  is  inoculable,  pus  derived  from  them  is  not.  He  says  that,  if  pus  ho  taken  from  the 
urethra  of  a  syphilitic  person  suffering  from  gonorrhoea,  hut  whose  genital  organs  are  free 
from  syphilitic  eruption,  and  if  this  pus  he  inserted  in  the  mucous  membrane  of  another,  five 
from  any  syphilitic  taint,  an  ordinary  gonorrhoea  only  succeeds.  It'  blood,  however,  he  taken 
and  mixed  with  the  pus,  then  both  gonorrhoea  and  syphilis  may  follow.  Vide  Bafsereau, 
AJfhiiuvs  syphilitiques  de  la  Feau,  p.  oC(J. 
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sores,  we  must  remember  that  these  do  not  all  alike  possess  the  same  objective  signs. 
A  primary  syphilitic  lesion  may  possess  scarcely  any  induration,  and  the  same  may 
be  said  of  its  ulceration  or  erosion,  the  amount  of  which  may  be  barely  appreciable. 
We  are  ignorant  how  far  the  physiological  properties  of  the  deeper  tissues  of  the 
urethra  may  affect  the  development  in  them  of  specific  disease,  because  of  our  in- 
ability to  watch  the  morbid  processes  in  these  parts. 

A  purulent  fluid  from  the  female  organs  of  generation  is  commonly  the  cause  of 
gonorrhoea  in  men.  Now  if  such  a  fluid  be  obtained  from  a  woman  constitutionally 
syphilitic — and  uterine  discharges  are  very  frequently  indeed  present  in  such  women — 
there  is  no  reason  against  its  being  the  vehicle  of  a  syphilitic  virus. 

Discharges  from  the  urethra  and  mucous  passages  of  the  generative  organs  may 
arise  from  the  application  of  various  purulent  and  irritating  secretions  to  the  mucous 
membrane,  or  be  symptomatic  of  some  constitutional  or  other  disease. 

The  causes  of  blennorrhagia  will  fall  under  one  or  other  of  the  following  heads  : — 

1.  The  application  of  agonorrhoeal  discharge  to  a  part  of  the  sexual  organs — direct 
contagion. 

2.  Certain  irritating  substances  applied  to  the  mucous  membranes — e.g.  menstrual 
fluid,  leucorrhoeal  discharges,  and  other  irritants,  rather  interesting  to  the  pathologist 
than  of  any  practical  value  to'  the  surgeon,  such  as  the  injection  of  a  solution  of 
ammonia,  as  in  the  experiment  of  Swediaur  upon  himself. 

3.  Urethral  discharge  may  arise  from  constitutional  and  other  causes,  irrespective 
of  any  contagious  influence ;  as  in  gouty  or  rheumatic  subjects,  and  after  the  use  of 
certain  drugs. 

Complaints  closely  resembling  gonorrhoea  sometimes  appear  in  persons  the  subjects 
of  stricture  or  irritable  urethra,  after  sexual  intercourse,  a  debauch,  or  other  excite- 
ment. 

Occasionally,  though  very  rarely  indeed,  venereal  excitement  alone  may  induce  a 
blennorrhagia  of  the  urethra. 

As  most  people  are  aware,  gonorrhoea  is  very  frequently  the  result  of  direct 
contagion,  from  intercourse  with  a  person  similarly  affected.  It  is  needless,  therefore, 
to  enlarge  upon  this ;  but  it  is  of  the  utmost  importance,,  in  a  medico-legal  sense,  to 
remember  that  the  symptoms  of  gonorrhoea  may  be  produced  by  various  agents 
other  than  the  application  of  gonorrhceal  pus. 

It  is  absolutely  certain  that  gonorrhoea  in  the  male  may  proceed  from  intercourse 
with  a  woman  in  whom  no  morbid  changes  in  the  genital  organs  can  be  detected 
upon  minute  examination  even  with  the  speculum.  Ricord's  remarks  upon  this 
subject  deserve  attention.     He  says  : — 

'  If  we  investigate  with  the  greatest  care  the  exciting  causes  of  gonorrhoea — and 
I  am  now  speaking  of  characteristic  cases  of  the  disease — we  cannot  help  admitting 
that  a  gonorrhceal  virus  is  absent  in  the  majority  of  cases.  Nothing  is  more  common 
than  to  find  women  who  have  occasioned  gonorrhoea  unsurpassed  in  intensity  and  per- 
sistency, and  attended  by  the  most  serious  complications,  and  who  are  yet  only 
affected  with  uterine  catarrh,  which  is  sometimes  hardly  purulent.  In  many  cases 
intercourse  during  the  menstrual  period  appears  to  be  the  only  cause  of  the  disease; 
while,  in  a  large  number,  we  can  discover  nothing,  unless,  perhaps,  errors  in  diet, 
fatigue,  excessive  sexual  intercourse,  the  use  of  certain  drinks,  as  beer,  or  of  certain 
articles  of  food,  as  asparagus.  Hence  the  frequent  belief  of  patients,  which  is  very 
often  correct,  that  they  have  contracted  their  gonorrhoea  from,  a  perfectly  sound  woman. 

•'  I  am  most  assuredly  familiar  with  all  the  sources  of  error  in  such  investigations, 
and  I  will  presume  to  say  that  no  one  is  more  guarded  than  I  am  against  the  various 
forms  of  deceit  which  are  strewn  in  the  path  of  the  observer;  yet  I  confidently 
maintain  the  following  proposition  :  Gonorrhoea  often  arises  from  intercourse  with 
vjornen  who  themselves  have  not  the  disease.  Anyone  who  studies  gonorrhoea  with- 
out preconceived  notions,  is  forced  to  admit  that  it  often  originates  from  the  same 
causes  that  give  rise  to  inflammation  of  other  mucous  membranes.' ! 

1  Lettres  sur  la  Syphilis,  2nd  edit.  p.  20. 
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Diolay  says  emphatically,  '  that  from  tlie  very  fact  of  a  woman  having  a  discharge, 
no  m.atter  what  its  origin,  site  is  liable  to  give  a  discharge  to  a  man.' 

Fournier,  as  the  result  of  his  investigations  relative  to  the  classes  of  women 
from  whom  gonorrhoea  is  derived,  conceives  that  gonorrhoea  is  much  less  frequently 
contracted  from  contagion  than  from  excessive  coitus,  or  peculiar  excitement  during 
the  act. 

The  opinions  of  many  English  surgeons,  particularly  those  of  Mr.  Skey  and  Sir 
Henry  Thompson,  are  to  a  similar  effect,  that  a  gonorrhoea  may  be  produced  by 
causes  other  than  a  specific  poison.  Those  who  oppose  this  view  seem  to  do  so 
upon  the  grounds  that  a  gonorrhoea  is  confessedly  a  highly  contagious  disease,  and 
that  cases  of  gonorrhoea  so  caused  differ,  in  the  degree  and  intensity  of  the  symptoms, 
from  a  urethritis  exciteol  by  other  causes. 

The  truth  of  the  latter  statement  is  somewhat  questionable ;  but,  however  this 
may  be,  it  will  not  affect  the  question. 

The  fact  of  the  disease  being  so  commonly  causetl  by  impure  sexual  intercourse  is 
proof  of  the  presence  and  action  of  a  poison,  but  only  of  such  a  one  as  is  capable  of 
being  produced  by  simple  inflammation.  A  little  consideration  will  serve  to  remove 
the  obscurity  about  this  subject. 

Opinions  have  been  much  modified  of  late  concerning  the  '  specificity '  of  inflam- 
mations. Van  Roosbrock's  experiments  go  to  prove  that  an  ophthalmia  may  result 
from  the  inoculation  of  any  pus,  and  that  the  true  morbific  property  of  that  fluid 
depends  upon  the  cells ;  for  when  it  has  been  deprived  of  such  by  filtration,  the  re- 
maining liquor  appeared  innocuous.  Mr.  Simon,  in  his  essay  upon  '  Inflammation  ' 
(vol.  i.  p.  26),  remarks  :  '  There  is  ample  room  to  question  the  popular  impression 
that  only  specific  inflammations  are  communicable ;  much  reason  for  suspecting  it,  on 
the  contrary,  to  be  a  generic  and  essential  property  of  inflammation,  that  its  actions 
(or  some  of  them)  are  always  in  their  kind,  to  some  extent,  contagious.'  Simon 
quotes  from  Dr.  Guillie's  and  Sir  Patrick  M'Gregor's  experience  upon  the  occasional 
contagious  properties  of  infantile  and  common  catarrhal  ophthalmia,  and  cites  Dr. 
Piringer's  experiments  to  the  effect  that  he  had  succeeded  eighty-seven  times  in  ex- 
citing conjunctival  inflammation  by  the  contact  of  an  inflammatory  product  (pus), 
taken  from  sources  the  most  various. 

The  experience  obtained  at  some  of  the  London  Ophthalmic  Institutions  is  corro- 
borative of  the  truth  of  the  statement,  first  made  by  Van  Roosbrock,  that  as  the 
inflammation,  which  has  produced  the  pus  vised  for  inoculation,  has  been  active  and 
acute,  so  will  the  artificial  inflammation  excited  by  it  be  severe  in  its  character. 

In  this  way  gonorrhceal  pus,  applied  to  the  conjunctiva,  exhibits  far  more  active 
properties  than  pus  from  most  other  sources. 

It  folloAvs  from  this  that  the  observations  of  practical  surgeons  are  borne  out  by 
modern  pathology,  and  that  a  gonorrhceal  discharge  may  be  the  result  of  other  than 
specific  pus. 

There  is  yet  another  mode  of  explaining  some  of  those  cases  in  which  an 
individual  has  contracted  a  venereal  affection  from  one  in  whom  no  disease  can  be 
discovered.  The  doctrine  of  '  mediate  contagion,'  as  it  is  called,  so  long  regarded  as 
highly  probable,  has  recently  received  experimental  proof  at  the  hands  of  M. 
Cullerier.  Although  the  experiments  were  made  with  the  secretion  of  a  chancre, 
their  bearing  upon  the  subject  of  gonorrhoea  is  evident. 

Louise  Vaudet,  aged  16,  entered  the  Hospital  of  Lourcine,  ward  of  St.  Mary,  No.  9, 
upon  October  10,  1848.  She  bore  on  each  thigh  an  ulceration  with  a  grey  floor  and  abrupt 
edges.  The  disease  dated  a  month.  On  November  25,  after  having  ascertained  beyond  a 
doubt  that  the  mucous  membrane  of  the  vulva  and  vagina  was  not  ulcerated  in  any  part,  and 
that  the  discharge  from  these  parts  was  not  inoculable,  I  collected  upon  a  spatula  the  pus 
produced  by  one  of  the  inguinal  chancres,  and  laid  it  in  sufficiently  large  quantities  in  the 
vagina.  I  made  the  patient  walk  up  and  down  during  thirty-five  minutes,  taking  care  to 
watch  her,  so  that  she  might  not  place  her  hand  on  the  vulva,  After  this  lapse  of  time,  I 
placed  upon  a  lancet  a  certain  quantity  of  the  vaginal  secretion,  and  I  inoculated  with  it 
one  of  the  patient's  thighs.  I  then  washed  with  water  the  vagina  and  vulva ;  I  carefully 
wiped  the  parts,  and  then  washed  them  again  with  a  strong  solution  of  alum.     Forty-eight 
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hours  after,  the  puncture  of  inoculation  had  produced  a  characteristic  pustule.  I  left  it  till 
next  day,  so  that  the  experiment  might  he  more  certain,  and  then  destroyed  it  with  Vienna 
caustic.  Nothing  whatsoever  appeared  in  the  vagina  ;  the  inflammation  was  not  increased, 
and  after  two  months  the  patient  quitted  the  hospital  perfectly  cured  of  the  vaginitis,  as  well 
as  of  the  inguinal  idcerations. 

The  secoud  experiment  was  made  upon  Celestine  X — ,  aged  24,  who  entered  Lourcine, 
ward  of  St.  Louis,  No.  7,  on  Novemher  28,  1848.  She  bore  on  the  left  thigh  an  ulcerated 
bubo  of  two  months'  date,  and  which,  according  to  her,  had  succeeded  a  pimple,  sealed 
on  the  internal  surface  of  one  of  the  labia  majora,  which  had  only  lasted  for  a  few  days. 
At  the  time  of  her  admission  into  the  hospital  no  tracecould  he  discovered  of  this  pimple.  The 
vulva,  the  vagina,  the  neck  of  the  uterus,  and  the  anus  were  all  in  a  perfectly  normal  state. 
The  aspect  of  the  ulceration  on  the  thighs  made  me  suppose  that  it  was  specific.  On  the  day 
following,  the  29th,  the  pus  proceeding  from  the  bubo  was  placed  upon  a  spatula  and  laid  in 
the  vagina,  care  being  taken  to  carry  it  as  high  as  possible.  The  patient  was  then  made  to 
walk  about  for  an  hour,  without  knowing  that  she  was  the  object  of  an  experiment.  She  was. 
taken  back  to  bed ;  and  I  then  collected  as  much  as  I  could  of  the  vaginal  mucus,  remarking 
to  some  pupils  and  young  colleagues  who  surrounded  me  that  none  of  the  pus  introduced 
into  the  vagina  could  be  seen,  and  that  what  I  had  on  my  lancet  was  entirely  similar  to  the 
normal  mucus.  I  inoculated  one  of  the  thighs,  using  the  same  precautions  in  washing  as  I 
did  in  the  former  case.  After  two  days,  the  characteristic  pustule  rose,  and  I  only  destroyed 
it  after  forty-eight  hours.  The  vulva,  vagina,  and  the  neck  of  the  uterus  were  carefully  ob- 
served during  several  days,  but  nothing  appeared  ;  the  disease  restricted  itself  to  the  thigh. 
I  must  not  neglect  to  s&j,  that  although  there  was  no  sign  of  disease  in  the  interior  of  the  organs 
of  generation,  yet  I  made  on  the  same  day  an  inoculation  with  the  mucus  vvith  which  they 
were  covered,  and  obtained  a  negative  result.' 1 

From  these  observations  it  results  that  the  female  may  be  the  vehicle  of  disease 
without  being  hei'self  affected;  and  that  a  virulent  pus  maybe  retained  in  contact 
with  the  vaginal  tissues  for  a  certain  time  without  producing  that  diseased  action 
which  it  is  capable  of  inducing  elsewhere. 

Seat  and  progress  of  the  disease. — Gonorrhoea  or  blennorrhagia  is  an  inflammation, 
ordinarily  acute,  of  the  mucous  membrane  of  the  urethra  or  some  other  parts  of  the 
genito-urinary  tract,  and  accompanied  by  a  muco- purulent  or  purulent  discharge.  In 
the  male  it  comprehends  varieties  according  as  it  is  located  in  the  urethra,  upon  the 
prepuce,  or  glans  penis.  It  may  be  confined  to  one  of  these  parts  only,  or  occupy 
more  than  one,  or  all,  at  the  same  time. 

Gonorrhoea  of  the  nose,  mouth,  anus,  &c,  have  been  described  ;  but  the  existence 
of  these  is  open  to  question,  and  they  are  relatively  of  such  rare  occurrence  that  we 
may  practically  discard  them. 

Differences  of  opinion  are  entertained  as  to  the  exact  seat  and  extent  of  the 
disease  in  the  male  urethra;  some  conceiving  that  it  commences  exclusively  at  the 
fossa  navicularis,  others  at  a  part  further  back  ;  while  Astruc  thought  that  it  had  its 
special  seat  in  the  various  glands  and  the  reservoirs.  No  doubt  some  differences  will 
be  found  to  exist  in  different  cases,  alike  as  to  the  extent  of  the  membrane  involved 
and  the  acuteness  of  the  inflammatory  process. 

The  ordinary  seat,  however,  of  the  disease  is  in  the  more  superficial  layers  of  the 
mucous  membrane,  and  the  inflammation  affects  the  orifices  of  the  follicles  and  lacuna? 
in  the  urethra.  It  commences,  for  the  most  part,  at  the  fossa  navicularis  and  the 
neighbouring  mucous  membrane,  and,  as  it  advances,  spreads  backwards,  by  contiguity 
and  continuity  of  tissue,  to  the  posterior  parts. 

The  points  at  which  the  inflammation  remains  most  commonly  fixed,  and  in  which 
it  is  manifested  with  the  greatest  intensity,  are  the  fossa  navicularis  and  the  vicinity 
of  the  bulb.  The  appearances  noticed  by  Hunter,  Sir  Astley  Cooper,  and  Ricord  in 
their  dissections  were,  inflammation  of  the  urethra,  without  breach  of  surface;  and 
these  appearances  were  most  marked  within  two  inches  of  the  meatus  and  at  the 
bulb.  Although  this  is  an  adequate  expression  of  the  seat  and  extent  of  the  in- 
flammation in  most  cases,  in  some  it  is  far  otherwise. 

Gonorrhoeal  inflammation  does  not  ordinarily  affect  the  whole  of  the  urethral 
mucous  surface,  but  in  some  cases,  as  AVallace  remarks,  it  may  be  diffused  over  a  wide 
surface,  and  '  may  involve  at  the  same  time  the  whole  of  the  urethra,  the  bladder, 
the  testicles,  the  glans,  the  prepuce,  in  the  male;  and  in  the  female,   the  nymphae, 

1   Condensed  from  Dr.  Cullerier's  wink,  Des  Affections  blennorrhagiques,  1861. 
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clitoris,  labia,  vagina,  &c.  and  thus  commencing  at  the  preputial  end  of  the  penis, 
in  the  fossa  nayicularis,  it  not  unfrequently  creeps  slowly  on  to  the  posterior  parts 
of  the  urethra,  to  the  bladder,  or  to  the  testicles,  while  it  decreases  or  ceases  entirely 
in  the  parts  first  affected.'  l  It  may  be  confined  to  the  mucous  membrane  only,  or 
extend  to  the  tissues  beneath.  Sometimes  it  would  appear  that  the  inflammation  is 
localised  to  some  part  of  the  canal,  inducing  thickening  and  effusion  into  the  sub- 
mucous tissues,  and  maintaining  for  a  long  period  a  scanty  purulent  or  gleety 
discharge. 

In  the  chronic  stages,  the  mucous  membrane  may  become  granulated  like  the 
palpebral  portion  of  the  conjunctiva  in  chronic  ophthalmia. 

Gonorrhoea  in  the  Male. 

Men  are  much  more  liable  to  contract  this  disease  than  women. 

The  first  attack  ~  is  genei-ally  the  most  severe,  and  a  kind  of  tolerance  of  the 
disease  is  commonly  found  to  follow  repeated  attacks.  The  symptoms  usually  appear 
from  the  second  to  the  fifth  day  after  exposure ;  sometimes,  though  rarely,  at 
later  dates. 

The  progress  of  the  disease  may  be  conveniently  divided  into  four  stages. 

I.  The  symptoms  are  at  first  very  slight,  consisting  of  an  itching  or  tickling 
sensation  of  the  meatus ;  this  is  found  rather  more  florid  than  normal,  and  the  lips 
of  the  canal  are  glued  together  by  a  small  quantity  of  viscid  colourless  secretion. 
This  moisture  augments  in  amount,  but  continues  scanty,  and  passes  from  the  clear 
watery  appearance  to  one  of  opalinity.  Slight  puffiness  of  the  lips  of  the  meatus 
appears  at  this  time.  There  is  no  ardor  urina?  at  this  stage,  but  only  such  modifica- 
tions of  sensation  as  amount  to  a  trifling  smarting. 

This  stage  may  last  from  a  few  hours  to  two  or  three  days. 

The  inflammation,  such  as  it  is,  is  incipient  in  degree  and  limited  to  the  neighbour- 
hood of  the  meatus  and  fossa  navicularis. 
This  is  the  premonitory  stage. 

II.  The  symptoms  gradually  increase  in  intensity  until  a  highly  inflammatory 
condition  is  reached.  The  mucous  membrane  of  the  glans  is  swollen  and  inflamed, 
and  the  entrance  of  the  meatus  appeal's  also  swollen  and  florid.  Sometimes  there  is 
oedema  of  the  prepuce,  slight  in  degree,  or  sufficient  to  cause  phimosis.  The  discharge 
augments  rapidly  in  amount,  loses  its  opaline  character  of  muco-pus,  and  becomes  a 
thick  creamy  pus  with  a  tinge  of  green.  The  penis  and  course  of  the  urethra  feel 
tender  and  swollen  to  the  touch.  The  slight  smarting  increases  to  a  severe  degree  of 
scalding  in  passing  the  urine.  The  patient  voids  it  with  difficulty  in  a  smaller  or 
forked  stream  ;  oftentimes  it  makes  its  exit  in  jerks,  alternating  with  the  spasms  of  the 
muscles  lining  the  urethra.  When  the  mucous  membrane  about  the  bulb  is  affected, 
the  patient  suffers  from  pain  and  weight  in  the  perinaaum,  which  are  augmented  in 
voiding  the  urine. 

At  night,  when  the  sufferer  becomes  warm  in  bed,  he  is  liable  to  attacks  of  in- 
voluntary erection  and  chordee.  This  latter  term  is  applied  to  that  arched  or  bent 
position  which  the  penis  assumes  in  erection.  The  explanation  generally  given  of 
this  phenomenon  is  this  :  the  urethra,  the  chief  seat  of  the  inflammation,  runs  along 
the  under  surface  of  the  penis.  The  lymph,  which  is  apt  to  be  effused  around  this 
canal,  renders  it  less  extensible  than  that  portion  of  the  organ  composed  of  the 
corpora  cavernosa.  Hence,  in  a  state  of  erection,  the  corpus  spongiosum  surrounding 
the  urethra,  not  yielding  to  the  distension,  acts  like  the  string  of  a  bow,  and  chordee 
is  produced.  Mr.  Milton  conceives  the  mechanism  of  chordee  to  be  due  to  spasm  of 
the  muscular  fibres,  described  by  Mr.  Hancock  and  Professor  Kolliker  as  surround- 
ing the  whole  course  of  the  urethra. 

Abscesses  occasionally  form  in  the  areolar  tissue  surrounding  the  urethra,  either 
anteriorly  to  the  scrotum  or  in  the  perinamrn.      It  is  not  uncommon,  also,  for  one  of 

1  Wallace,  Treatise  o>i  the  Venereal  Disease,  pp.  207,  238. 
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the  lacunae  of  the  urethra  to  inflame,  suppurate,  and  form  a  small  abscess  (lacunar 
abscess). 

This  stage  lasts  from  one  to  three  weeks  ;  the  continuance  or  not  of  inflammatory 
phenomena  depending  very  much  upon  the  constitution  of  the  individual,  his  mode  of 
life,  and  the  number  of  previous  attacks. 

The  disease,  having  ascended  by  a  rapid  course  to  a  period  of  maximum  severity, 
gradually  subsides  and  loses  its  more  acute  symptoms. 

III.  This  is  the  stage  of  decline  ;  the  symptoms  and  discharge  having  run  through 
the  same  phases,  in  an  inverse  order  to  that  which  they  took  at  the  outset  of  the 
attack.  There  is  a  marked  diminution  or  entire  cessation  of  scalding  in  passing  water ; 
the  penis  is  no  longer  hot,  painful,  or  tender ;  the  involuntary  erections  and  chordee 
being  absent  altogether,  or,  more  commonly,  of  less  frequent  occurrence.  The  dis- 
charge slowly  diminishes  in  amount,  partaking  less  and  less  of  the  characters  of  pure 
pus,  and,  before  disappearing,  consisting  almost  entirely  of  mucus. 

This  stage  is  both  longer  and  more  uncertain  than  the  preceding  ones. 

IV.  The  last  stage  does  not  occur  in  all  cases.  It  is  known  by  the  name  of 
blennorrhcea  or  gleet,  and  comprehends  a  slight  but  chronic  discharge  from  the  urethra, 
unattended  by  symptoms  of  inflammation. 

It  is  impossible  accurately  to  define  a  line  of  separation  between  this  and  the 
previous  stage,  which  it  generally  follows  without  interval. 

A  very  scanty  discharge  occurs  every  morning  upon  rising  from  bed,  and  the  lips 
of  the  urethra  appear  gummed  together.  By  pressure,  perhaps  a  small  amount  of 
matter  can  be  expelled.  The  characters  of  this  discharge  will  vary  according  as  it 
is  the  product  of  a  chronic  inflammation  of  some  part  of  the  mucous  membrane 
alone,  or  mixed  with  the  various  glandular  secretions.  Sometimes  it  is  a  glairy 
mucus;  sometimes  a  concreted  pus,  or  a  prostatic  secretion,  or  a  combination  of 
these.  This  state  is  liable  to  be  increased,  and  attended  with  irritability  of  the 
urethra  or  bladder,  under  the  aggravation  of  some  such  exciting  causes  as  coitus,  a 
debauch,  &c. 

There  are  no  further  symptoms  ;  but  the  disease  is  apt  to  prey  upon  the  patient's 
mind,  and  so  derange  his  health  and  assimilative  powers.  Haunted  by  his  fears  and 
morbid  suggestions  as  to  impotence,  he  may  be  deemed  fortunate  if  he  escapes  the 
clutches  of  some  advertising  charlatan. 

Gleet  is  often  the  result  of  an  imperfectly  cured  gonorrhoea  ;  sometimes  it  is  due 
to  a  localised  chronic  urethritis  of  the  bulb,  organic  changes  within  the  urethral  canal, 
such  as  stricture,  or  mucous  vegetations,  or  it  is  maintained  as  a  consequence  of  one 
or  more  of  the  urethral  glands  having  become  involved  in  the  blennorrhceal  inflam- 
mation. 

From  whatever  source  it  arises,  it  is  liable  to  be  kept  up  by  certain  bodily  condi- 
tions, congenital  or  acquired,  such  as  a  general  debility  or  delicacy  of  constitution ;  a 
strumous,  rheumatic,  or  gouty  diathesis  ;  or  a  lymphatic  temperament. 

Hunter,  in  hisi  work  on  the  '  Venereal  Disease,'  speaks  of  gleet  as  perfectly  innocent 
with  respect  to  infection  ;  and  adds  that  in  the  relapses,  which  so  frequently  occur, 
the  virus,  in  his  opinion,  does  not  return.  Nothing  can  be  more  dangerous  than 
the  practice  which  would  follow  from  such  a  doctrine.  Even  if  the  purely  gleety  dis- 
charge were  proved  to  be  innocuous,  we  know  that  it  is  liable  to  a  puriform  change 
upon  many  and  apparently  slight  exciting  causes,  and  then  it  would,  without  doubt,  be 
capable  of  inducing  disease  in  another.  So  long  as  any  discharge  exists,  sexual 
congress  is  unsafe. 

Pathology. — While  the  gonorrheal  inflammation  attacks  very  commonly  the 
straight  part  of  the  urethra,  and  may  indeed  go  no  further,  the  gleety  discharge  is 
more  frequently  the  product  of  changes  going  on  at  a  deeper  seat — the  neighbourhood 
of  the  bulb. 

Sir  H.  Thompson  remarks  :  '  Observation  demonstrates  that  the  two  spots  which 
suffer  most  from  gonorrhoea!  inflammation  ai-e  the  fossa  navicularis  and  the  bulb.  I 
have  had  opportunities  of  observing  this  two  or  three  times  in  the  dead-house,  on  the 
bodies    of  patients  who  had    been  suffering    from  gonorrhoea  shortly  before  death. 
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Unusual  vascularity  is  found  in  the  latter  situation,  particularly  if  the  disease  have 
heen  chronic,  while  the  intermediate  part  appears  comparatively  very  little  affected. 
There  is  a  preparation  in  the  Museum  of  St.  George's  Hospital  which  exhibits  the 
urethra  of  a  patient  who  died  while  suffering  from  gonorrhoea,  in  which  an  ulcer 
exists  (the  only  one  to  be  seen)  in  the  commencement  of  the  membranous  portion.'1 
A  well-marked  attack  of  gonorrhoea  in  the  male  may  be  termed  a  severe  local 
disease,  and  rarely  terminates  in  less  than  three  months  if  no  treatment  has  been 
applied. 

The  reaction  of  the  disease  upon  the  system  varies  very  much  in  different  in- 
dividuals, and  in  different  attacks  in  the  same  person.  In  some  cases,  a  well-marked 
pyrexial  state  attends  the  inflammatory  stage  of  the  complaint.  Generally,  however, 
there  is  a  comparative  if  not  entire  absence  of  constitutional  symptoms.  In  other 
cases  there  is  certainly  a  marked  tendency  to  depression  of  the  general  health  ;  an- 
seroia  is  induced,  and  the  sufferer  has  a  pallid  and  listless  appearance  of  face.  These 
effects  will  be  more  markedly  evidenced  in  delicate  subjects. 

Varieties  of  the  disease. — A  variety  of  gonorrhoea  has  been  described  as  a  '  gonor- 
rhoea sicca.'  It  must  be  very  rare,  and  it  has  not  fallen  within  the  observation  of  the 
writer.  The  symptoms  would  be  those  of  inflammation,  such  as  heat,  redness,  and 
swelling  of  the  parts,  with  scalding  in  voiding  urine  and  painful  erections,  but  with- 
out the  discharge  which  forms  so  prominent  a  character  of  the  ordinary  form  of  gonor- 
rhoea. 

Gonorrhoea  externa,  or  balanitis,  is  an  inflammation  of  the  surface  of  the  glans 
and  mucous  lining  of  the  prepuce,  attended  with  profuse  discharge.  It  may  arise 
from  the  same  causes  as  the  urethral  form,  and  is  particularly  apt  to  occur  in  persons 
possessing  a  long  prepuce.  A  similarly  diseased  state  may  be  induced  by  want  of 
cleanliness  ;  a  retention  and  decomposition  of  the  secretion  from  the  preputial  glands  ; 
and  sometimes  it  occurs  as  an  indication  of  disordered  health. 

In  severe  cases,  the  prepuce  may  rapidly  inflame  and  swell,  with  great  pain  and 
febrile  symptoms,  phimosis  being  induced.  In  chronic  balanitis  with  phimosis  it  is 
frequently  found,  upon  exposure  of  the  mucous  lining  of  the  prepuce,  that  it  is  rough, 
fleshy,  and  studded  with  granular  prominences. 

Excoriations  and  erosions  of  the  glans  and  prepuce  are  frequently  present,  and  it 
is  of  great  importance  to  remember  that  a  balanitis  with  such  erosions  may  be  the 
precursor  of  general  syphilis. 

Upon  the  glans  penis  an  erosion  or  rawness  is  often  only  the  commencement  of  a 
primary  sore,  and  induration  of  the  preputial  tissues  may  appear  subsequent  to  healing 
at  the  base  of  the  excoriations,  so  that  under  such  circumstances  we  must  always  give 
a  verv  guarded  diagnosis  and  prognosis. 

The  treatment  of  balanitis  may  be  summed  up  at  once.  It  consists  of  perfect 
cleanliness,  with  frequent  applications  of  warm  water  or  an  astringent  lotion.  Lime- 
water  is  a  good  application  when  there  is  much  inflammation.  When  there  is  much 
discharge  without  great  inflammation,  dusting  the  parts  with  a  mixture  of  finely 
powdered  calomel  and  calcined  magnesia  is  a  capital  treatment.  It  can  be  applied  at 
night,  and  removed  by  an  astringent  wash  in  the  morning. 

If  the  excoriations  have  not  healed  in  a  few  days,  a  solution  of  nitrate  of  silver 
will  generally  be  effectual.     A  saline  aperient  and  rest  are  often  indicated. 

Before  passing  to  the  general  question  of  the  treatment  of  the  disease  several 
complications  which  occasionally  occur  may  be  briefly  noticed. 

1.  There  may  be  severe  irritation  or  actual  inflammation  of  the  urinary  organs, 
sometimes  of  the  deeper  portion  of  the  urethra,  producing  great  pain  in  the  perinseum, 
with  spasm  of  the  external  and  internal  layer  of  muscles  during  micturition.  This 
may  cause  such  pain  and  difficulty  in  voiding  the  urine  as  to  occasionally  produce 
complete  retention.  Sometimes  the  bladder  is  affected,  causing  a  constant  desire  to 
make  water,  and  pain  in  doing  so,  which  lasts  for  some  time  afterwards,  together  with 
mucous  deposits  in  the  urine.  Or  there  may  be  symptoms  of  renal  irritation,  marked 
by  pain  in  the  loins,  pyrexia,  vomiting,  and  bloody,  albuminous,  or  purulent  urine. 

1   Stricture  of  the  Urethra,  p.  84. 
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This  state,  with  or  without  symptoms  of  vesical  inflammation,  is  likely  to  he  induced 
by  strong  or  untimely  injections,  absence  of  rest,  alcohol,  and  the  use  of  large  doses 
of  copaiba. 

2.  Hsemorrhage  from  the  urethra.  This  is  likely  to  occur  during  chord ee,  or 
violent  erections,  from  rupture  of  some  of  the  distended  vessels.  It  is  rarely  large  in 
amount,  and  exercises  a,  beneficial  influence  rather  than  otherwise.  In  passing,  it 
may  be  remarked,  that  the  green  hue  of  the  urethral  discharge  is  probably  due  to 
altered  heematine  being  mixed  with  the  pus. 

3.  Inflammation,  leading  to  suppuration  of  some  of  the  mucous  follicles  of  the 
urethra.  Sometimes  this  is  confined  to  one  follicle;  sometimes  an  abscess  forms 
both  in  this  and  the  neighbouring  tissues  subjacent  to  the  mucous  membrane.  The 
swelling  thus  arising  may  greatly  impede  the  flow  of  urine,  until  it  bursts  either  into 
the  urethra  or  externally. 

4.  Inflammation  of  the  lymphatic  glands — constituting  some  form  of  bubo. 
Buboes  generally  make  their  appearance  during  the  second  or  inflammatory  stage. 
They  are  of  rare  occurrence,  except  in  persons  of  delicate  constitution  and  lax  habit, 
or  when  the  patient  has  neglected  to  rest  during  the  disease.  One  or  more  inguinal 
glands  enlarge  and  become  tender,  causing  uneasiness  in  the  erect  position.  The 
areolar  tissue  and  skin  around  such  glands  may  become  red  and  inflamed.  If  the 
patient  maintains  the  recumbent  posture,  and  counter- irritation — such  as  painting 
the  part  with  a  strong  solution  of  iodine,  or  a  blister — be  applied,  an  abscess  is 
genei-ally  avoided.  In  strumous,  lymphatic,  and  debilitated  subjects,  an  abscess  will 
sometimes  occur;  or  one  of  the  glands  will  become  much  and  chronically  enlarged, 
the  superimposed  tissues  may  slowly  inflame,  and  abscess  with  sinuses  may  follow. 

The  lymphatics  along  the  dorsum  of  the  penis  sometimes  are  also  affected.  These 
vessels  may  be  felt  enlarged,  but  not  indurated,  as  in  cases  of  primary  sores ;  the 
areolar  tissue  about  them  inflames,  and  the  skin  is  generally  congested  and  red ;  the 
pain  and  tenderness  are  plainly  marked  ;  and  sometimes  an  abscess  occurs  at  the  root 
of  the  penis.  When  an  involuntary  erection  occurs,  these  inflamed  lymphatics  may 
prevent  the  equable  expansion  of  the  organ,  and  give  rise  to  a  modified  form  of  chordee. 

5.  Balanitis  has  been  already  alluded  to. 

6.  Phimosis  and  paraphimosis  may  likewise  occur. 

The  terms  phimosis  and  2}ara2)himosis  are  applied  to  two  exactly  opposite  condi- 
tions of  the  penis.  In  the  first  it  is  difficult  or  impossible  to  retract  the  prepuce 
behind  the  glans  penis  so  as  to  uncover  it ;  while  in  the  second  the  difficulty  arises  in 
returning  the  prepuce  so  as  to  cover  that  part  of  the  organ. 

Cases  of  phimosis  are  referable  to  three  heads  :  1st,  congenital  ;  2nd,  accidental, 
or  acquired;  3rd,  and  not  unfrequently,  a  combination  of  these  two  causes,  as  when 
some  inflammatory  disease  has  attacked  the  tissues  of  the  prepuce  or  glans,  and  so 
either  diminished  the  calibre  of  a  naturally  narrow  orifice,  or  increased  the  dimensions 
of  the  contained  part. 

The  congenital  form  is  very  common.  In  some  cases  there  is  not  only  a  narrow 
orifice  to  the  prepuce,  but  this  is  associated  with  adhesions  between  the  opposed 
mucous  surfaces  of  the  glans  and  its  covering.  The  majority  of  cases,  however,  are 
dependent  upon  the  narrow  orifice  only,  but  there  generally  exists  at  the  same  time 
a  redundancy  of  preputial  tissue. 

Although  this  congenital  condition  is  compatible  with  perfect  health,  and  may 
give  rise  to  no  obvious  inconvenience,  still  it  is  a  frequent  source  of  irritation  from 
a  retention  of  the  secretions,  and  must  without  doubt  increase  the  liability  to  disease 
from  sexual  intercourse.1 

Most  surgeons  have  witnessed  cases  in  which,  where  this  congenital  formation 
has  not  been  interfered  with,  it  has  given  rise  to  some  impediment  to  the  discharge 
of  urine  ;  in  a  few  rare  cases  this  has  been  so  great  that  the  prepuce  has  become  the 
receptacle  of  a  certain  amount  of  urine ;  when  this  condition  becomes  chronic,  the 

1  See  Mr.  Hutchinson's  interesting  statistics  upon  syphilis  as  affecting  the  Jews,  Med. 
Times  and  Gaz.  December  ],  1855. 
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preputial  tissues  may  be  much  hyper trophied  and  distended  from  the  retention  of 
urine  and  the  irritation  which  it  sets  up.  Various  and  manifold  are  the  symptoms 
and  diseases  which  have  been  referred  to  congenital  phimosis.  One  of  the  most  im- 
portant of  these  is  atrophy  of  the  glans,  its  normal  growth  and  development 
being  impeded. 

Among  other  evils  to  which  an  elongated  or  adherent  prepuce  may  give  rise, 
there  ought  to  be  mentioned  vesical  irritation,  incontinence,  or  even  retention  of 
urine.  In  young  children,  prolapsus  recti  may  further  complicate  the  symptoms. 
The  suspicion  of  calculus,  of  course,  arises  in  such  cases,  which  are  not  infrequent 
in  the  practice  of  large  hospitals.  The  removal  of  the  prepuce  by  circumcision,  and 
the  careful  separation  of  the  prepuce  from  the  glans  penis,  will  suffice  to  cure  such 
cases. 

Acquired  phimosis  depends  upon  some  inflammatory  or  other  disease  of  the 
prepuce  or  glans- — -particularly  in  those  who  naturally  possess  a  long  and  narrow 
prepuce.  Such  an  inflammation  will  give  rise  to  swelling  of  the  glans,  or  thickening 
or  contraction  of  the  prepuce.  Among  these  accidental  causes  we  have  balanitis, 
secondary  sores,  vegetations,  the  widely-spread  induration  of  a  chancre,  and  the  con- 
traction arising  from  the  cicatrisation  of  these,  more  especially  when  they  have  been 
seated  upon  the  margins  of  the  prepuce. 

In  relation  to  this  subject  may  be  noticed  a  localised  hypertrophy  of  the 
preputial  tissues  as  a  sequence  of  chancre  of  those  parts.  This  consists  of  an  ill- 
defined,  diffused  thickening,  with  or  without  a  small  amount  of  oedema,  and  is 
essentially  chronic. 

The  treatment  will  be  operative  or  not,  according  to  the  cause  and  degree  of  the 
affection.  If  the  glans  can  be  uncovered,  then  the  habit  of  doing  this,  with  atten- 
tion to  cleanliness,  will  often  be  sufficient.  In  the  congenital  form,  the  operation  of 
circumcision  may  be  at  once  performed.  Such  is  not  the  case,  however,  in  the  forms 
depending  upon  accidental  causes.  The  surface  of  a  wound  is  then  apt  to  be  inocu- 
lated with  the  fluid  secretions  from  those  temporary  affections  which  have  caused  the" 
phimosis.  The  same  caution  applies  to  the  application  of  leeches  to  the  inflamed 
prepuce.  By  rest,  fomentations,  a  saline  purge,  and  the  repeated  injection  of  tepid 
or  cold  astringent  lotions,  or  the  remedies  necessary  for  the  healing  of  any  ulcer,  the 
inflammatory  swelling  and,  with  it,  the  phimosis  may  disapjjear ;  if  not,  an  opera- 
tion may  be  necessary. 

The  operations  for  phimosis  are  of  two  kinds,  according  as  we  seek  to  reduce  the 
length  of  the  prepuce  at  the  same  time  that  we  give  it  a  free  movement  over  the 
glans  penis,  or  as  we  simply  desire  to  effect  the  latter  object. 

Circumcision  is  the  operation  required  in  children,  and  it  is  best  adapted  for 
adults  also  when  the  skin  is  redundant  and  the  margins  of  the  preputial  opening  are 
thickened.  Different  plans  of  operating  have  been  devised.  One  of  the  simplest 
and  best  is  the  following  : — 

The  prepuce  is  to  be  seized  with  the  fingers,  or  a  pair  of  forceps,  at  its  orifice, 
and  drawn  sufficiently  forwards,  when  an  assistant  grasps  and  compresses  it  with  a 
stout  pair  of  forceps  immediately  in  front  of  the  glans.  The  skin  being  thus  put 
upon  the  stretch,  it  is  severed  with  one  stroke  of  a  bistoury  immediately  in  front  of 
the  forceps.  The  mucous  lining,  which  will  be  found  to  be  still  undivided  and 
covering  the  glans  penis,  is  then  to  be  cut  upwards  from  the  orifice,  by  means  of  a 
pair  of  blunt-pointed  scissors,  or  by  a  bistoury  on  a  director,  and  the  fraenum  is  to  be 
snipped  through  if  necessary.  Any  small  arteries  are  to  be  tied,  and  the  mucous 
and  tegumentary  surfaces  are  to  be  connected  with  interrupted  sutures,  five  or  six  of 
which  will  be  necessary.  If  any  adhesions  exist  between  the  mucous  surfaces  of 
the  glans  and  prepuce,  these  are  to  be  divided,  or  torn  through  by  stripping  the  roll 
of  membrane  of  the  latter  off  the  former.  In  adults  circumcision  is  the  best  method 
of  proceeding,  as  it  leaves  little  or  none  of  that  disfiguration  which  is  apt  to  follow  the 
division  of  the  prepuce  simply. 

When  the  prepuce  is  of  natural  length  and  appearance,  except  that  the  orifice  is 
painfully  tight,  Sir  W.  Fergusson  recommends  that  '  the  point  of  a  director  should 
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be  pushed  in  front,  between  the  glans  and  prepuce,  about  half  an  inch  up,  and 
then  a  narrow  sharp-pointed  bistoury  should  be  thrust  from  within  outwards,  by 
which  means  a  wound  half  an  inch  in  length  will  be  made  in  the  skin.  The  incision 
in  the  mucous  membrane  will  then  scarcely  appear  so  long  as  that  in  the  skin,  and  it 
should  be  lengthened  with  scissors,  and  then  two,  three,  or  four  stitches  should  be 
introduced  with  a  fine  needle.'  It  is  unnecessary,  as  well  as  a  cause  of  deformity,  to 
divide  the  parts  as  high  as  the  corona,  as  some  do.  Instead  of  the  above  plan  it  has 
been  recommended  to  make  two,  three,  or  four  small  cuts  through  the  mucous 
membrane  and  prepuce  at  different  parts  of  its  edge.  This  is  at  least  quite  as 
painful,  and  certainly  a  less  satisfactory  method  than  that  described.  Sir  B.  Brodie 
was  in  the  habit  of  recommending  the  division  of  the  prepuce  near  the  frsenum  ; 
this  operation  he  thought  was  attended  with  less  subsequent  deformity  than  any 
other. 

It  may  be  well  to  add  a  word  or  two  in  the  way  of  caution  about  these  simple 
operations.  1.  Sutures  ought  always  to  be  employed  to  bring  the  parts  together, 
with  the  view  of  expediting  the  process  of  healing,  and  preventing  the  contraction 
which  is  apt  to  ensue  when  the  wound  is  left  to  heal  by  granulation.  2.  When 
circumcision  has  been  performed,  the  small  arteries — particularly  any  in  the  neigh- 
bourhood of  the  frsenum — should  be  ligatured  at  the  same  time,  because  these  are 
apt  to  bleed  profusely  afterwards,  when  the  patient  gets  warm  in  bed,  and  so  con- 
sequences very  unpleasant  to  him  and  the  surgeon  may  ensue.  3.  In  cases  where  the 
phimosis  has  resulted  from  disease,  and  where  the  prepuce  is  inflamed,  cedematous, 
or  where  we  have  reason  to  suspect  concealed  chancres,  it  is  well  not  to  operate, 
because  the  wound  will  very  likely  be  inoculated,  and  take  on  an  unhealthy  action. 
The  phimosis  in  such  cases  is  to  be  overcome  by  local  or  constitutional  treatment. 
In  some  cases  the  division  of  the  prepuce  is  essential  not  only  for  the  discovery  and 
treatment  of  the  diseases  which  it  conceals,  but  in  order  to  prevent  or  limit  a 
destruction  which  may  be  threatening  from  the  pressure  and  constriction  of  the 
•engorged  prepuce  and  the  retention  of  foul  discharges  beneath  it. 

The  condition  known  as  paraphimosis  occurs  thus  :  a  narrowed  and  difficultly 
retracted  prepuce,  perhaps,  is  drawn  beyond  the  prominent  edge  of  the  corona 
glandis  ;  in  a  short  time  the  circulation  becomes  so  impeded  by  the  pressure  of  the 
constricting  preputial  orifice,  that  tumefaction  ensues,  with  the  effusion  of  serum  and 
lymph,  to  such  an  extent  as  to  bury  the  seat  of  stricture  in  a  deep  furrow.  The 
consequences  will  then  depend  upon  the  tightness  of  the  stricture,  its  duration,  and 
the  amount  of  inflammatory  swelling.  Ulceration  or  extensive  sloughing  may  ensue, 
by  which  the  stricture  is  relieved  at  the  expense  of  much  loss  of  tissue  and  horrible 
pain. 

If  we  look  at  the  penis  so  affected,  we  notice  that  immediately  behind  the  glans 
there  is  a  prominent  roll  or  collar  of  mucous  membrane,  with  another,  though  less 
prominent,  swelling  of  the  integument  beyond  this,  separated  from  each  other  by  a 
narrow  line  or  furrow.  It  is  at  the  bottom  of  this  furrow  that  the  constricting 
cause  is  seated. 

This  affection  is  not  uncommon  in  boys. 

The  treatment  will  consist  in  reducing  the  parts  to  their  normal  position  without 
delay.  We  may  apply  ice,  or  direct  a  stream  of  cold  water  upon  these  so  as  to 
constringe  them  as  much  as  possible. 

As  the  proceeding  for  reduction  is,  in  most  cases,  extremely  painful,  chloroform 
may  be  used.  The  patient  is  to  be  placed  upon  his  back  :  the  glans  penis  is  to  be 
well  oiled,  and  covered  with  a  piece  of  thin  rag.  With  the  fingers  of  the  right  hand 
the  glans  is  to  be  gradually,  but  firmly,  compressed  so  as  to  diminish  its  size  :  at  the 
same  time,  with  the  left  hand  encircling  the  body  of  the  penis,  the  integument  is 
stretched  and  drawn  forwards,  while  the  compressed  glans  is  pushed  backwards 
through  the  narrow  ring. 

Should  this  not  succeed — which  it  generally  will — the  seat  of  stricture  can  be 
divided  by  directing  a  narrow  bistoury  flatwise  beneath  it,  and  then  turning  the 
edge  upwards ;  or  by  cutting  through  the  stricture  upon  the  dorsum  of  the  penis  at 


COMPLICATIONS.  385 

the  bottom  of  the  furrow.     It  may  be  necessary  to  do  this  in  more  than  one  place, 
and  at  the  same  time  to  evacuate  effused  fluids  by  scarifications  and  punctures. 

7.  Chronic  inflammation  of  the  prostate  is  an  occasional  result  of  gonorrheal  or 
gleety  inflammation. 

To  Mr.  Adams's  work  l  the  reader  is  referred  for  a  very  full  and  admirable 
description  of  it,  as  well  as  to  an  excellent  article  by  Mr.  Ledwich.2  See  also 
Diseases  op  the  Urinary  Organs,  p.  196  ;  and  '  Lectures  on  Syphilis,'  by  the 
author. 

The  inflammation  is  blennorrhoeal  in  type,  leading  to  the  discharge  of  a  clear, 
transparent,  or  slightly  turbid  viscid  mucus. 

This  discharge  may  be  sufficient  to  stain  the  linen,  and  is  very  apt  to  escape 
during  the  act  of  defsecation.  It  is  not  semen,  as  it  contains  no  spermatozoa.  The 
disease  gives  rise  to  a  sense  of  weight  in  the  perinseum,  symptoms  of  irritability 
about  the  neck  of  the  bladder,  a  peculiarly  exalted  sensibility  of  the  prostatic  portion 
of  the  urethra  on  passing  instruments,  and  is  almost  invariably  accompanied  by 
physical  and  mental  languor  and  depression  of  spirits,  sometimes  amounting  to 
hypochrondriasis. 

The  treatment  will  consist  mainly  in  obtaining  the  patient's  confidence,  and 
disabusing  his  mind  of  morbid  fears  as  to  impotence.  Attention  to  hygiene  is  im- 
portant; sea-air  and  bathing,  exercise,  the  regulation  of  the  bowels  by  cold-water 
enemata  or  an  occasional  dose  of  sulphate  of  magnesia,  the  use  of  a  full-sized  bougie 
or  sound,  and  the  administration  of  the  remedies  indicated  for  gleet — particularly 
turpentine,  the  muriated  tincture  of  iron,  strychnia,  and  tinctura  lyttce.  If  these 
fail,  Lallemand's  porte-caustique  may  be  used.  The  author  has  found  considerable 
benefit  in  these  cases  from  touching  the  prostatic  portion  of  the  urethra  with  dilute 
solution  of  the  perchloride  of  iron.  This  does  not  give  the  pain,  and  is  free  from 
some  of  the  other  inconveniences  attending  the  use  of  caustic. 

Gonorrhoea  is  not,  ordinarily,  attended  or  followed  by  any  cutaneous  diseases. 
The  writer  has,  however,  noticed  the  appearance  of  a  papular  erythema  in  many 
cases — -not  depending  upon  the  administration  of  balsam  of  copaiba,  The  subjects 
of  it  were  suffering  from  those  dyspeptic  symptoms  so  very  commonly  present  in 
diseases  of  the  genito-urinary  organs,  and,  in  the  writer's  opinion,  the  eruption  was 
symptomatic  of  the  gastric  disease.  It  is  characterised  by  dull  red  or  pinkish-yellow 
spots,  of  various  but  medium  size,  and  sensibly  elevated  above  the  surface.  The 
colour  disappears  under  pressure  of  the  finger,  and  slowly  reappears  upon  its  removal. 
Sometimes  these  spots  are  mingled  with  the  larger  wheals  of  urticaria.  The  erup- 
tion is  rather  sudden  in  its  appearance ;  ordinarily  does  not  last  more  than  a  few 
clays,  and  leaves  no  copper-staining. 

8.  Herpes  preputialis  is  not  an  uncommon  affection,  and  requires  a  few  words  of 
comment  here,  on  account  of  the  similarity  of  its  appearance  to  the  incipient  forms 
of  primary  chancre. 

It  is  known  by  the  appearance  of  small  vesicles  upon  the  internal  or  external 
suiface  of  the  prepuce. 

The  disease  commences  in  the  form  of  several  red  inflamed  spots,  upon  which 
minute  globose  vesicles  appear.  These  vesicles  are  generally  arranged  in  groups  of 
two,  three,  or  four. 

The  affection  runs  the  ordinary  course  of  herpes,  but  the  serous  fluid,  instead  of 
being  absorbed,  becomes  sero-purulent,  and  (after  rupture  of  the  vesicle)  desiccates 
into  a  thin  scaly  incrustation,  or  leaves  an  extremely  superficial  erosion.  A  circle  of 
vesicles  sometimes  surrounds  the  orifice  of  the  prepuce,  which  is  then  apt  to  become 
fissured  and  abraded.  This  affection  is  accompanied  by  more  inflammation  when 
seated  upon  the  mucous  membrane  than  upon  the  external  skin,  but  rarely  lasts 
longer  than  four  or  six  days. 

According  to  Dr.  Burgess  a  similar  herpetic  affection  attacks  females  about  the 

1  Anatomy  and  Diseases  of  the  Prostate.   Gland,  1853. 

2  Dublin  Quarterly  Medical  Journal  for  August  1857. 
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pudendum,  appearing  upon  the  external  aspect  of  the  vulva  or  on  the  mucous  mem- 
brane internally.     This  may  be  mistaken  for  prurigo. 

The  diagnosis  from  incipient  chancre — not  by  any  means  always  easy  when  the 
period  of  observation  is  very  limited — will  be  determined  by  the  number  and  appear- 
ance of  the  vesicles,  their  arrangement  in  groups,  the  non-inoculability  of  their  fluids, 
and  their  speedy  cure  by  simple  remedies,  such  as  sulphate-of-zinc  lotion  (gr.  iij.-iv. 
to  the  ounce),  with  a  little  lint  for  protection  against  friction. 

9.  Epididymitis,  swelled  testicle,  gonorrhceal  rheumatism,  and  the  two  forms  of 
ophthalmia — one  an  acute  purulent  conjunctivitis;  tbe  other  an  affection  of  the 
deeper  fibrous  textures  of  the  eye,  rheumatoid  in  character,  and  allied  to  gonorrhoeal 
rheumatism — are  treated  of  in  other  essays. 

For  the  sequela?  of  gonorrhoea,  such  as  stricture,  spermatorrhoea,  warts,  &c,  the 
reader  is  referred  to  the  essays  on  Diseases  of  the  Urinary  Organs,  of  the  Male 
Organs,  and  of  the  Skin. 

The  diagnosis  of  gonorrhoea  is  not  ordinarily  attended  with  any  difficulty.  When 
there  is  phimosis,  the  discharge  may  be  furnished  from  the  urethra,  or  from  chancres 
within  the  prepuce,  or  both.  We  must  feel  for  any  localised  sore  or  hardness, 
examine  into  the  state  of  the  inguinal  glands,  or  wait  until,  by  rest  and  soothing 
injections,  the  prepuce  can  be  retracted. 

The  diagnosis  between  gonorrhoea  and  a  primary  syphilitic  lesion  of  the  urethra 
so  deeply  seated  as  to  be  undiscoverable  upon  forced  dilatation  of  the  meatus,  is 
difficult,  if  not  impossible.  But  it  has  not  as  yet  been  proved  that  a  true  Hunterian 
or  infecting  chancre  ever  occurs  at  so  great  a  depth  in  the  urethra ;  and  the  diagnosis 
between  a  non-infecting  sore  and  gonorrhoea  would  not  be  so  important. 

Treatment  of  gonorrhoea.  First  stage.  Abortive  treatment.— ~We  are  met  at  the 
outset  by  a  question  as  to  how  far  this  is  justifiable.  By  one  party  the  practice  is  as 
loudly  vaunted  as  by  another  it  is  utterly  condemned.  If  truth  ever  rests  in  extremes, 
the  latter  contains  the  largest  measure  of  it ;  but  the  question  really  lies  between  the 
indiscriminate  use  or  abuse  of  remedies  for  this  purpose,  and  their  judicious  applica- 
tion in  carefully  selected  cases.  This  much  may  be  safely  said,  that,  in  practice,  it  is 
rare  to  meet  with  cases  at  a  sufficiently  early  stage  to  justify  the  use  of  injections. 

When,  however,  the  symptoms  are  such  as  have  been  described  in  the  first  stage 
and  no  more,  the  use  of  astringent  injections  will  no  doubt  often  shorten  the  progress 
of  the  disease. 

Spite  of  the  sanction  of  such  names  as  Carmichael  of  Dublin  and  M.  Diday,  the 
writer  objects  to  the  use  of  strong  solutions  as  injections,  believing  them  to  be  incom- 
parably more  dangerous  and  no  more  efficacious  than  weaker  injections.  He  is  in 
the  habit  of  using  these  remedies  of  a  strength  and  nature  such  as  recommended  by 
Mr.  Langston  Parker  (e.g.  solutions  of  nitrate  of  silver  gr.  j.-ij.  to  oz.  vj. ;  solutions 
of  sulphate  of  zinc  gr.  iv.-viij.  to  oz.  viij,,  or  diacetate  of  lead  gr.  xx.  to  oz.  viij.)  ; 
and,  as  far  as  his  experience  extends,  he  has  seen  no  cause  to  regret  their  appli cation. 
Unless  the  injection  be  properly  applied  to  the  diseased  surfa,ce  no  good  can  result ; 
and  the  surgeon  should  do  this  himself  at  first,  and  see  that  the  patient  is  properly 
instructed  in  the  method  of  doing  it.  Glass  syringes,  properly  selected,  or  hard 
india-rubber  ones,  may  be  used.  The  patient  should  have  passed  his  water  a  short 
time  beforehand,  and  be  directed  to  avoid  doing  so  directly  afterwards.  The  distance 
to  which  the  injection  is  to  penetrate  may  easily  be  regulated  by  compressing  the 
canal  at  the  required  point.  The  injection  should  be  used  every  three  or  four  hours, 
and  the  patient  seen  at  least  once  daily  by  the  surgeon.  Mr.  Durham  has  lately 
invented  a  syringe,  which  throws  the  injection  outward  ;  a  continuous  stream  may 
thus  be  kept  up  without  any  danger  of  the  injection  passing  too  far  along  the  urethra. 
Some  surgeons  have  reported  excellent  results  from  these  continuous  injections,  which 
may  also  be  applied  with  a  common  syringe  if  the  urethra  be  compressed  in  front  of 
the  scrotum.  During  treatment  the  patient  should  be  directed  to  remain  recumbent 
as  long  as  possible,  to  live  upon  a  farinaceous  diet,  and  to  avoid  meat,  condiments, 
coffee,  and  all  stimulants,  particularly  beer.  If  the  bowels  have  not  been  already 
acted  upon,  it  is  right   to  begin  with  a   purgative,  and  subsequently  to  prescribe  a 
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mixture,  containing  sulphate  of  magnesia,  potassio-tartrate  of  antimony,  and  acetate 
of  potass,  in  sufficient  closes  to  nauseate  slightly  and  relax  the  bowels  without  active 
purging.     The  patient  should  also  drink  diluents  of  a  mucilaginous  nature. 

The  discharge  is  augmented  after  the  first  few  hours'  use  of  the  injection,  and  the 
urine  scalds.  By  about  the  second  day  the  discharge  is  perhaps  slightly  tinged  with 
blood.  The  injections  should  then  be  stopped  ;  but  the  medicine  and  precautions 
as  to  rest  and  diet  require  more  than  ever  to  be  attended  to. 

From  this  period,  if  the  practice  is  to  prove  successful,  the  discharge  will  diminish, 
and  in  about  three  or  four  days  cease.  Should  it,  however,  be  diminished,  but  never- 
theless continue,  and  either  no,  or  very  trifling,  inflammatory  symptoms  be  present  and 
still  limited  to  the  neighbourhood  of  the  meatus,  the  patient  may  use  a  weak  solution 
of  sulphate  or  acetate  of  zinc.  Merely  washing  out  the  urethra  frequently  with  tepid 
or  cold  water  is  very  useful,  inasmuch  as  the  contact  of  the  secretion  is  in  itself  a 
cause  of  the  propagation  of  the  diseased  action.  If  the  smarting  be  such  as  to  render 
the  further  use  of  injections  doubtful,  these  ought  at  once  to  be  relinquished  or  re- 
placed by  an  injection  of  sub-nitrate  of  bismuth  with  a  little  extract  of  opium  and 
mucilage.  These  ingredients  act  as  a  local  sedative  and  mild  astringent,  besides 
forming  a  coating  to  the  sensitive  mucous  membrane.  One  of  the  best  injections  for 
this  stage  of  the  disease  is  a  solution  of  mucilage  and  chalk. 

Some  surgeons  in  the  first  stage  of  the  disease  give  large  doses  of  such  anti-blen- 
norrhagics  as  copaiba  or  cubebs.  This  is  a  practice  of  which  the  writer  has  failed 
to  appreciate  the  utility,  and  which  he  considers  dangerous,  as  in  almost  every  case 
a  good  deal  of  derangement  of  the  digestive  system  ensues  from  them,  and,  not 
infrequently,  symptoms  indicative  of  congestion  and  irritation  of  the  kidneys. 

Second  or  acute  stage. — -The  first  object  is  to  secure  perfect  rest  in  the  recum- 
bent posture.  In  practice,  unfortunately,  this  often  cannot  be  done.  All  exercise 
should  be  avoided  as  far  as  possible.  The  genital  organs  should  be  properly  sup- 
ported in  a  well-fitting  suspensory  bandage. 

The  diet  should  be  scrupulously  low  and  unstimulating  as  a  rule  throughout,  to 
which  there  are  no  exceptions  at  the  commencement  at  this  stage.  The  bowels 
should  be  well  opened,  and  during  the  treatment  maintained  in  a  relaxed  state. 
Should  the  inflammatory  symptoms  be  markedly  severe,  and  out  of  proportion  to 
the  amount  of  discharge,  and  at  the  same  time  attended  with  much  spasm  of  the 
urethral  muscles,  and  scalding  in  voiding  urine,  the  application  of  six  or  twelve 
leeches  to  the  perinseum  affords  great  relief,  although  their  use  is  not  necessary. 

The  patient  should  either  not  wear  pieces  of  lint  over  the  meatus,  between  the 
glans  and  foreskin,  or  very  frequently  indeed  change  these  pieces,  The  contact  of 
lint  soaked  with  pus  is  apt  to  induce  balanitis  and  phimosis,  if  it  have  not  also  an 
injurious  effect  upon  the  urethral  mucous  membrane,  by  impeding  the  exit  of  the 
discharge. 

Of  the  local  applications,  none  is  better  or  more  soothing  than  that  recom- 
mended by  Mr.  Milton,  viz.  the  application  of  water,  as  hot  as  can  be  borne,  to  the 
genital  organs. 

The  patient  should  drink  frequently  barley-water  or  linseed-tea,  to  which  some 
mucilage  has  been  added.  At  this  period,  saline  diuretics,  alkaline  in  character,  are 
almost  essential.  The  writer  prefers  a  mixture  of  acetate  of  potass,  tincture  of  hyos- 
cyamus,  and  nitre,  to  which  a  small  amount  of  antimony  may  be  added  or  not.  As 
soon  as  the  scalding  in  micturition,  swelling  of  the  penis,  and  urgent  symptoms  are 
subsiding,  the  anti-blennorrhagics  may  be  commenced.  Their  administration,  upon  the 
one  hand,  before  the  decline  of  inflammatory  symptoms  would  be  injurious  and  in- 
judicious; but,  upon  the  other  hand,  we  need  not  wait  until  the  absence  of  them  in 
the  third  stage  is  pronounced.  If  the  balsam  of  copaiba  be  used  we  need  not 
exceed  one-drachm  doses,  three  or  four  times  daily;  and  half  that  quantity  may  be 
used  at  the  commencement. 

One  of  the  most  useful  forms  for  the  administration  of  copaiba  is  that  in  which 
the  balsam  is  combined  with  sulphuric  acid.  Fifteen  minims  of  dilute  sulphuric 
acid  may  be  added  to  half  a   drachm   of  copaiba  with   some   infusion   of  roses  and 
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mucilage.     The  medicine  will  act  with  more  certainty  in  this  way,  will  be  better 
tolerated  by  the  stomach,  and  will  not  be  so  disagreeable  to  the  taste. 

The  administration  of  copaiba  in  any  form  will  occasionally  be  followed  by  a  rash 
upon  the  skin.  This  often  causes  the  patient  great  uneasiness,  as  he  fancies  that  he 
is  affected  with  secondary  symptoms.  The  rash  appears  suddenly  in  small  red 
patches,  more  or  less  circular,  and  somewhat  resembling  the  ordinary  nettle-rash  in 
character.  It  never  produces  any  serious  consequences,  and  generally  its  appearance 
is  followed  by  diminution  of  the  discharge  and  other  local  symptoms.  When  this 
rash  makes  its  appearance  the  use  of  the  copaiba  is  usually  discontinued,  and  a 
saline  purgative  ordered.  If  it  be  desirable  to  remove  the  eruption  speedily,  a  warm 
bath  will  usually  accomplish  the  purpose. 

During  the  inflammatory  stage  injections  are  quite  out  of  the  question;  but  if 
the  scalding  be  not  very  great,  and  the  lips  of  the  urethra  not  much  swollen,  there 
is  no  objection  to  injecting,  with  great  gentleness,  a  tepid  solution  of  the  extract  of 
opium,  or,  as  directed  by  Bumstead,  this,  with  the  addition  of  glycerine. 

The  most  efficacious  plan  of  treating  chordee,  when  it  arises,  embraces  the  following 
points  :  to  see  that  the  patient  has  a  well-ventilated  room,  and  is  as  lightly  covered 
with  clothes  as  is  consistent  with  comfort ;  the  avoidance  of  any  supper  or  drinks  for 
some  hours  before  bedtime,  and  the  use  of  a  hard  mattress,  to  direct  the  patient,  on 
going  to  bed  to  bathe  the  parts  with  very  warm  water,  and  to  continue  to  do  so 
until  a  sensation  of  faintness  is  induced,  if  possible.  Of  the  medicines  directed  to 
the  prevention  of  this  symptom,  the  best  is  camphor  in  a  liquid  form,  as  directed  by 
Mr.  Milton  (one  drachm  of  the  tincture  in  water  before  going  to  bed,  and  a  repetition 
of  the  dose  every  time  the  patient  wakes  with  chordee).  Lupulin  may  also  be  given, 
in  ten-  or  fifteen-grain  doses,  before  bedtime.  It  is  less  likely  to  disagree  with  the 
patient,  but  is  inferior  as  a  remedy  to  camphor.  Perhaps  the  most  efficacious 
remedy  is,  however,  a  suppository  containing  a  grain  of  opium  and  three  grains  of 
camphor.     This  may  be  made  with  cocoa-nut  butter  and  used  every  night. 

Third  stage. — The  most  important  part  of  the  treatment  of  this  stage  consists 
in  the  use  of  injections,  at  the  same  that  copaiba,  cubebs,  or  other  remedies  are 
administered. 

Very  different  opinions  have  been  expressed  as  to  the  use  of  injections.  By 
some  it  is  thought  that  these  are  a  fruitful  source  of  stricture.  There  appears  to  be  a 
certain  amount  of  truth  in  this  opinion  :  the  soldiers  treated  in  Her  Majesty's  army- 
hospitals  without  injections  rarely  suffer  from  stricture ;  while  among  officers,  who 
use  injections  to  a  far  greater  extent,  stricture  is  not  infrequent.  This  may  be  only 
apparent,  however ;  for  a  structural  change  in  the  urethral  tunics  is  the  result  of 
some  preceding  inflammatory  process  ;  and  the  more  chronic  such  morbid  process  has 
been,  the  more  likely  it  is  that  stricture  will  result.  So  far  as  injections  are  curative 
of  inflammation,  so  far  will  they  tend  to  prevent  its  occurrence.  When  by  in- 
judicious use  they  have  aggravated  or  maintained  the  existing  disease,  or  when  they 
have  produced  a  temporary  freedom  from  discharge,  and  the  patient  has  been 
deceived,  on  this  account,  into  believing  himself  cured  and  has  acted  accordingly, 
no  doubt  they  may  so  far  tend  to  the  production  of  stricture. 

The  Avriter  firmly  believes  that,  when  used  with  ordinary  care  and  judgment, 
injections  are  among  the  very  best  and  most  reliable  agents  we  possess  for  the  cure 
of  gonorrhoea. 

It  is  to  this  third  stage  of  the  disease  that  they  are  particularly  applicable ;  and 
the  following  affords  a  sketch  of  the  writer's  plan  of  ti'eatment  in  that  stage. 

The  urgency  of  the  inflammatory  symptoms  passed,  but  the  entire  absence  of 
such  symptoms  not  pronounced,  the  patient  should  commence  with  an  injection  of 
bismuth  and  mucilage  (bismuth  subnitr.  xx.  gr.  to  j.  oz.),  to  which  a  little  tnorjmia, 
extract  of  opium,  or  belladonna,  has  been  added.  This  may  be  injected  thrice  daily, 
and  the  patient  directed  to  cleanse  the  urethra  also  by  an  occasional  injection  of  cold 
water.  After  a  few  days,  this  injection  is  to  be  exchanged  for  one  of  sulphate  of  zinc 
(ij.  gr.  toj.  oz.),  and  the  strength  of  this  may  be  gradually  increased  to  iv.  gr.  to  j.  oz. 
If  the  cast;  has  progressed  favourably  to  a  certain  extent  with  this,  but  then  remains 
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stationary,  a  variety  of  injections  may  be  tried,  inasmuch  as  change  in  itself  appears 
useful.  The  chloricle-of-zinc  injection,  as  recommended  by  the  late  Mr.  Lloyd,  is  an 
excellent  one  (j.-ij.  grs.  to  iv.  oz.)  The  injection  so  long  in  use  at  the  old  Lock 
Hospital,  of  sulphate  of  zinc  and  acetate  of  lead,  xxx.  grs.  of  each  to  vj.  oz.,  is  a 
very  good  one.  Alum  and  vegetable  astringents  are  of  inferior  efficacy.  The  writer 
does  not  commonly  use  nitrate  of  silver  as  an  injection ;  but,  if  others  have  been 
tried,  a  weak  solution  (j.-ij.  grs.  to  j.  oz.)  may  be  employed. 

Recently  the  sulpho-carbolate  of  zinc,  in  the  proportion  of  two  or  three  grains  to 
an  ounce  of  distilled  water,  has  been  used,  and  has  proved  very  efficacious. 

The  next  most  important  local  measure  is  the  occasional  use  of  bougies.  The 
bougies  may,  before  being  introduced,  be  covered  by  different  kinds  of  ointment 
or  by  the  balsam  of  copaiba.  The  writer  much  prefers  the  wax  or  the  metallic 
jjliable  instruments  for  this  purpose.  An  instrument  should  be  selected  of  sufficient 
size  to  adapt  itself  to  the  urethra  without  distending  it ;  and  such  a  one  should  be 
passed  (with  the  utmost  gentleness)  twice  or  thrice  weekly.  The  writer  has  obtained 
excellent  results  from  this  combined  plan  of  treatment. 

If  scalding  be  present,  the  bougies  should  not  be  used  at  all ;  if  their  introduction 
induces  spasin,  the  attempt  must  be  made  at  a  later  date,  or  the  instrument  may  be 
left,  as  far  as  it  has  passed,  in  the  hands  of  the  patient  for  a  few  minute?,  when  it 
can  probably  be  carried  on,  without  pain,  by  the  most  trifling  pressure. 

As  regards  medicines,  the  administration  of  copaiba  or  cubebs  in  some  form 
appears  well  adapted  to  this  stage. 

As  stated  by  Ricord,  both  copaiba  and  cubebs  seem  to  undergo  some  changes  in 
the  digestive  process  which  are  essential  to  the  development  of  their  curative 
properties,  for  injections  of  these  agents  are  comparatively  useless. 

It  is  in  the  elimination  of  these  agents  by  the  renal  organs  that  they  are  brought 
in  contact  with  the  urethra  and  effect  a  cure. 

This  was  proved  by  a  casein  Ricord's  practice.  A  man,  the  subject  of  gonorrhoea,  had  a 
fistulous  opening-  in  front  of  the  scrotum,  communicating  with  the  urethra,  through  which  his 
urine  passed.  He  could,  however,  close  this  opening  and  direct  the  stream  over  it  through  the 
usual  outlet.  Copaiba  was  administered  to  this  patient,  and  he  was  directed  to  pass  his  urine 
through  the  fistula.  In  the  course  of  a  few  days  the  '  running  '  from  this  part  was  cured, 
that  from  the  anterior  portion  of  the  urethra  remaining.  By  passing  his  urine  through  the 
whole  canal,  the  anterior  portion  was  also  cured. 

The  writer  has  frequently  appealed  to  the  experience  of  the  patients  themselves 
as  to  the  effect  of  different  remedies ;  and  the  result  of  his  inquiries  and  personal 
experience  has  led  him  to  think  that,  upon  the  whole,  a  treatment  embracing  the 
use  of  anti-blennorrhagic  remedies — such  as  copaiba  and  cubebs,  singly  or  combined — 
Avill  be  found  to  yield  the  best  results. 

The  beneficial  effects  of  these  remedies  may  have  been  overrated,  but  experience 
confirms  their  influence  upon  the  disease. 

The  mistakes  that  are  made  with  reference  to  the  administration  of  copaiba  are 
chiefly  two,  viz.  the  use  of  the  remedy  when  it  manifestly  disagrees  with,  and  is  not 
tolerated  by,  the  stomach ;  and  its  continuance  beyond  a  certain  time  where  no  benefit 
has  accrued  from  its  use.  If  the  patient's  digestion  be  much  deranged  by  the  balsam, 
then  copaiba  may  be  prescribed  in  some  other  form — in  the  shape  of  pills  mixed 
with  magnesia,  or  enveloped  with  a  coating  of  gelatine  (capsules  as  they  are  termed). 
A  few  clays  will  generally  suffice  to  indicate  whether  the  patient  can  take  the  remedy. 
If  his  stomach  revolts  against  it,  only  disgust  and  injury  to  health  can  ensue  from  its 
continuance.  Cubebs  will  generally  be  found  to  agree  and  answer  well  in  such  cases. 
The  dose  of  the  powder  is  a  drachm  thrice  daily.  Another  error  consists  in  the  continu- 
ance of  copaiba  or  cubebs,  without  benefit,  after  about  a  fortnight.  Nothing  is  more 
certain  than  that  none  will  result  from  their  further  use  under  such  circumstances. 

Sometimes  a  combination  of  cubebs  and  copaiba  will  be  found  to  agree  with  and 
benefit  the  patient.  The  diet  during  this  stage  may  be  of  a  good  plain  description, 
without  stimulants,  unless  specially  indicated.  The  more  the  patient  continues  in 
the  open  air — provided  this  be  without  much  walking — the  better ;  and  the  daily 
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use  of  a  tepid  or  cold    sponge-bath,  and  friction  with  hair  gloves  afterwards,  are 
useful. 

As  the  health  will  almost  surely  have  been  impaired  by  the  amount  of  discharge, 
loss  of  exercise,  &c,  it  is  well  that  some  preparations  of  steel  be  administered  towards 
the  close  of  the  case.  Such  can  be  combined  with  cubebs,  or  given  separately.  A 
combination  of  strychnia  and  iron  is  often  very  useful.  It  creates  appetite,  improves 
the  digestion,  and  tends  to  keep  the  bowels  regular  rather  than  confined. 

Certain  obstacles  to  success  will  be  met  with  in  different  cases.  These  may  be 
classed  under  two  heads  :  1st,  local  causes.  Sometimes  the  use  of  injections  appears 
injurious.  The  patient  suffers  from  pain  along  the  urethra,  irritability  of  the  bladder, 
and  sense  of  weight  in  the  perinseum.  Injections  must  then  be  discontinued ;  an 
alkaline  diuretic,  with  hyoscyamus,  and  an  occasional  warm  bath,  being  substituted 
for  them.  After  waiting  for  a  short  time,  other  attempts  may  be  made  with  injec- 
tions of  a  weaker  kind ;  and  here  the  use  of  bismuth  is  indicated.  Sometimes  the 
use  of  injections  in  any  form  is  injurious.  The  irritation  caused  by  frequently 
ins3rting  an  instrument  within  the  meatus ;  the  contact  of  an  astringent  with  the 
mucous  membrane ;  and  the  direction  of  the  patient's  attention  to  his  disease, — may 
all  tend  to  protract  the  disorder  or  exaggerate  the  importance  of  otherwise  trivial 
symptoms.  The  presence  of  stricture,  or  obstruction  of  any  kind,  may  have  to  be 
determined  and  overcome  by  appropriate  treatment.  Sometimes  the  discharge  is  kept 
up  by  a  congested  state  of  the  prostatic  part  of  the  urethra,  and  a  blennorrhagia 
of  that  and  neighbouring  glands.  The  treatment  will  best  consist  of — Canadian 
turpentine  in  ten-grain  doses  two  or  three  times  daily;  the  passage  of  a  metallic 
sound  greased  with  a  little  oxide-of-zinc  ointment  (one  dr.  to  one  oz.  of  lard)  ;  and 
the  use  of  strychnia  and  iron.  In  some  cases,  where  the  antiphlogistic  treatment 
and  regimen  have  been  carefully  attended  to,  the  inflammatory  symptoms  are  of  un- 
usual duration,  and  appear  to  be  unaffected  by  remedies.  This  is  particularly  observed 
in  clear-complexioned  persons,  or  those  of  sanguine  or  lymphatic  temperaments.  In 
such  cases  we  must  adopt  an  expectant  plan  of  treatment.  We  may  give  pil.  saponis 
c.  opio  night  and  morning  ;  iodide  of  iron  with  sarsaparilla  ;  endeavour  to  establish 
a  copious  diuresis  by  making  the  patient  drink  a  tumbler  of  cold  water  three  to  five 
times  daily;  use  injections  of  opium  or  belladonna  in  gtycerine;  and  let  the  patient 
enjoy  as  much  sunshine  and  fresh  air  as  practicable. 

2nd.  The  obstacles  to  success  arising  from  constitutional  causes,  are  debilitated 
states  of  system,  engendered  by  the  disease  itself,  too  much  medication,  low  living, 
and  absence  of  air  and  exercise. 

The  treatment  consists  in  raising  the  standard  of  health  by  every  means  in  our 
power.  How  often  it  happens  that  a  patient's  recovery  is  protracted  from  over- 
medication  in  every  way  !  Change  of  air  and  scene ;  sea-bathing ;  a  tonic  regimen 
(including  a  glass  or  two  of  good  port,  madeira,  or  claret) ;  tonic  medicines,  par- 
ticularly preparations  of  iron, — alike  establish  the  general  health  and  tend  to  cure 
the  local  disease. 

Blisters  have  been  highly  recommended  by  many,  particularly  by  Mr.  Milton ; 
but  the  writer's  experience  has  not  led  him  to  form  a  high  opinion  of  their  efficacy. 

Fourth  stage.     Gleet. — We  must  remember  that  this  condition  is  very  apt  to  be 
clue  to  errors  of  constitution,  such  as  the  strumous,  rheumatic,  or  gouty  diathesis, 
and  modify  our  treatment  accordingly.     The  remarks  made  in  regard  to  the  con- 
stitutional remedies  in  the  third  stage  will  apply  with  more  force  perhaps  to  this. 
The  further  use  of  anti-blennorrhagics  is  needless  and  hurtful ;  while  the  administra- 
tion of  salts    of  iron  is  generally  indicated.     A  combination   of  the   tinct.    ferri 
muriatis  with  tinct.  lyttse  is  very  good.     Open-air  exercise  should  be  recommended. 
So  that  the  patient  avoids  fatigue  and  riding,  he  cannot  be  too  much  out  of  doors. 
Sea-bathing  is  generally  beneficial.     We  must  endeavour  to  discover  what  requires 
amendment   or  improvement  in  the  system,  and  act  accordingly.     Eaoh   case  will 
present  a  physiognomy  of  its  own.     It  is  necessary  to  bear  in  mind  the  tendency 
which  exists  to  a  return  of  inflammation,  or  an  implication  of  other  organs,  such  as 
the  bladder,  upon  the  recurrence  of  exciting  causes. 
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Among  the  local  agents  which  may  be  employed  with  benefit,  two  are  of  especial 
value,  viz.  the  occasional  introduction  of  a  bougie,  and  injections,  of  which  the 
sulphate,  acetate,  or  chloride  of  zinc  are  the  best.  The  application  of  a  small  blister 
to  the  perinasum  may  be  useful,  particularly  if  the  blistered  surface  be  kept  open  by 
the  use  of  an  irritating  ointment. 

Gonorrhoea  in  the  Female. 

Gonorrhoea  is  a  much  less  common  affection  in  women  than  in  men ;  and  when  it 
does  occur,  the  disease  is  ordinarily  much  less  severe,  and  hence  more  rarely  comes 
under  treatment. 

A  consideration  of  the  very  different  parts  and  structures,  and  the  different 
physiological  functions  of  the  female  generative  organs  compared  with  those  of  the 
male,  will  at  once  suggest  differences  in  the  course  and  symptoms  of  this  disease  in 
the  female.  While  the  urethral  mucous  membrane  is  the  ordinary  seat  of  gonorrhoea 
in  the  male  sex,  the  vagina  and  vulva  are  commonly  affected  in  the  female.  In  the 
male  again,  gonorrhoea  is  the  result  generally  of  contagion ;  in  the  female,  vaginal 
and  uterine  inflammation  and  discharges  are  very  common  from  other  causes,  and  it 
is  impossible  to  say  how  many  cases  in  them  are  the  result  of  contagion,  or  to 
diagnose  between  a  discharge  the  product  of  gonorrhceal  inflammation,  or  one  from 
other  causes.  Dr.  West  says,  '  The  microscope  fails  to  furnish  us  with  a  means  of 
distinguishing  between  gonorrhceal  and  simple  vaginitis,  and  no  symptom  or  com- 
bination of  symptoms  is  absolutely  conclusive  on  this  point.'  It  is  necessary  to 
remember  that  vaginitis  with  purulent  discharges  is  common  enough  in  children  and 
young  females,  from  various  constitutional  and  local  causes,  because  such  symptoms 
in  adult  life  often  give  rise  to  perfectly  unfounded  charges. 

Gonorrhoea  in  the  female  presents  varieties,  as  it  is  seated  in  the  vagina,  vulva, 
urethra,  or  uterus. 

In  the  vagina  it  commences  as  an  inflammation  of  the  mucous  membrane,  with 
heat,  redness,  swelling,  and  tenderness ;  and  is  attended  with  a  secretion  at  first  of 
muco-pus,  afterwards  of  true  pus.  Any  part  of  the  canal  may  be  affected,  particu- 
larly the  anterior  wall  beneath  the  pubic  arch  ;  or  the  whole  lining  membrane  may 
be  involved. 

In  the  vulva  the  earliest  symptoms  are,  sensations  of  heat  and  pruritis ;  to  this 
a  dry  and  swollen  state  of  the  mucous  membrane  of  the  vulva  and  nympha?  succeeds. 
This  stage  is  very  short,  and  a  copious  purulent  offensive  secretion  follows.  The 
tumefied  state  of  the  parts  renders  their  separation  very  painful.  The  various 
muciparous  and  sebaceous  follicles  of  the  vulva  beome  involved,  and  pour  out  a 
copious  seci-etion.  The  vulvo-vaginal  glands,  known  as  Duverney's  or  Cowper's 
glands,  situated  upon  either  side  of  the  entrance  to  the  vagina,  become  engaged,  and 
besides  the  copious  secretion  these  may  yield,  they  may  become  the  seat  of  abscess. 
Mr.  Salmon  has  called  attention  to  cases  in  which  these  glands  are  alone  affected. 
The  swollen  nymphae  often  protrude  beyond  the  labia. 

The  uterine  form  is  commonly  the  result  of  the  spreading  of  the  inflammation 
from  the  vagina.  The  canal  of  the  cervix  is  the  part  usually  affected.  The  os  uteri 
is  red  and  patulous,  hot  and  tender.  By  pressure  a  very  tenacious  muco-purulent 
discharge  exudes.  Erosions  and  patches  of  excoriation  are  commonly  present  about 
the  os  and  outer  aspect  of  the  cervix. 

Gonorrhoea  of  the  urethra  very  rarely  exists  alone,  but  is  found  in  common  with 
one  or  other  of  the  foregoing  affections.  The  meatus  is  congested,  and  the  canal 
swollen  and  tender ;  some  dischai^ge  may  be  made  to  exude  by  pressure  applied  to 
the  under  surface  of  the  urethra  against  the  os  pubis,  provided  the  patient  has  not 
passed  urine  shortly  beforehand.  Scalding  is  commonly  present.  The  symptoms 
are  less  acute  than  in  the  male,  owing  to  the  shortness  and  simple  structures  of  the 
female  urethra ;  the  disease  also  is  less  protracted,  and  does  not  ordinarily  pass  into 
gleet. 

ComjMcatioiis. — Inflammation  of  the  inguinal  glands  from  gonorrhoea  in  the 
female  is  rare,  and  almost  limited  to  cases  in  which  the  urethra,  is  affected. 
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"Vegetations  and  mucous  patches  are  not  at  all  uncommon. 

Inflammation  in  consequence  of  gonorrhoea  has  been  supposed  to  extend  to  the 
cavity  of  the  uterus  and  to  the  Fallopian  tubes.  West  mentions  two  successive 
attacks  of  vaginitis  at  an  interval  of  eighteen  months  in  same  patient,  which  were 
followed  by  such  severe  peritonitis  as  to  call  on  each  occasion  for  the  abstraction  of 
blood. 

Ovarian  inflammation,  corresponding  to  the  epididymitis  of  the  male,  occasionally 
occurs.  It  has  been  described  by  Hunter,  Dr.  Tilt,  and  others.  It  is  marked  by 
pain,  swelling,  heat,  and  tenderness  on  pressure  in  one  or  other  of  the  iliac  fossae. 
There  is  generally  pyrexia;  sometimes  much  nausea;  and  movements  of  the  abdominal 
muscles  are  painful.  The  treatment  of  this  complication  will  consist  in  rest  in  the 
horizontal  posture ;  the  application  of  leeches  to  the  tender  part,  followed  by  fomenta- 
tions, and  the  exhibition  of  saline  medicines  with  opiates  to  relieve  the  pain. 

Gonorrhceal  rheumatism  is  rarely,  if  ever,  met  with  in  females ;  and  gonorrheal 
ophthalmia  appears  to  be  uncommon  also. 

The  treatment  will  vary  to  a  certain  extent,  according  to  the  age  and  character 
of  the  patient,  the  sthenic  or  other  type  of  the  symptoms,  and  the  stage. 

In  the  acute  stage  perfect  rest,  salines,  low  diet,  emollient  sedative  solutions,  and 
strict  attention  to  cleanliness,  are  required.  Leeches  are  not  advisable,  as  the  bites 
are  apt  to  be  inoculated  by  contact  with  the  discharges — inflammation  and  trouble- 
some sores  sometimes  ensuing.  As  the  disease  begins  to  subside,  astringent  injec- 
tions may  be  used.  Sometimes  a  weak  solution  of  nitrate  of  silver  is  very  beneficial. 
These  injections  should  be  used  four  or  five  times  daily,  in  large  quantities,  and 
properly  used  by  means  of  one  of  Kennedy's  elastic  bottles.  Pieces  of  lint  steeped 
in  the  lotion  may  also  be  inserted  so  as  to  prevent  contact  and  friction  of  the  apposed 
surfaces.  The  exhibition  of  specifics  (copaiba  and  cubebs)  in  the  gonorrhoea  of 
women  is  useless,  unless  the  urethra  be  affected,  and  even  then  they  seem  to  be  pro- 
ductive of  little,  if  any,  benefit. 

As  soon  as  the  inflammatory  symptoms  have  subsided,  the  same  injections  may 
be  used  as  have  been  recommended  in  cases  of  gonorrhoea  occurring  in  men,  such  as 
solution  of  alum,  tannin,  sulpho-carbolate  of  zinc,  or  acetate  of  lead,  and  they  may 


often  be  used  four  or  five  times  the  strength. 
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SUKGICAIj  diseases  of  women. 


THE  space  allowed  by  the  present  work  will  not  permit  of  anything  approaching 
to  a  full  dissertation  on  the  various  affections  peculiar  to  women,  which  require 
surgical  treatment.  I  shall  therefore  endeavour  to  keep  closely  to  the  more  im- 
portant parts  of  my  subject,  having  regai'd  especially  to  those  diseases  which  permit 
of  relief  by  operation. 

I,    Vascular  Tumours  of  the  Urethra. 

Urethral  hemorrhoids,  or  vascular  tumours  in  the  urethra,  are  not  uncommon  in 
women  of  all  ages.  They  are  sometimes  single,  but  often  multiple.  They  may  be 
pedunculated  or  on  broad  bases.  Their  most  frequent  site  is  on  the  floor  of  the 
meatus,  but  they  may  occur  at  any  part.  They  rarely  extend  far  inwards,  but  some- 
times sufficiently  so  to  make  their  complete  exposure  difficult.  Those  with  broad 
bases  resemble  very  closely  in  all  particulars  the  more  vascular  kind  of  piles ;  but 
those  which  have  become  pedunculated  are  of  more  fragile  texture,  and  look  more 
like  small  nsevi.  They  are,  however,  never  congenital,  and  in  their  mode  of  origin 
and  real  nature  are  probably  analogous  to  anal  piles.  Their  symptoms,  also,  making 
allowance  for  difference  in  site,  are  very  similar  to  those  of  piles.  Proneness  to 
bleed,  great  sensitiveness,  liability  to  become  extruded  and  inflamed,  pain  during  the 
escape  of  the  visceral  contents,  are  some  of  the  symptoms  which  both  diseases 
have  in  common. 

The  irritation  and  suffering  caused  by  these  little  growths  are  often  exceedingly 
great,  and  may  suffice  to  cause  serious  constitutional  disturbance.  In  one  instance  I 
have  known  urethral  paraplegia  to  result ;  but  this  event  is  probably  extremely  rare. 
The  quantity  of  biood  lost  may  vary  greatly,  and  in  some  cases,  which  are  yet 
attended  by  great  irritation,  it  may  be  very  trivial. 

Although  these  little  tumours  seem  to  be  very  superficial,  they  are  not  really  so ; 
and  unless  their  submucous  base  is  destroyed,  they  quickly  and  pertinaciously  grow 
again.  The  ligature,  excision,  and  the  cautery,  either  singly  or  combined,  are  our 
chief  means  of  combating  them.  Whatever  method  is  adopted  should  be  boldly 
used.  The  application  of  any  so-called  mild  caustic,  as  the  nitrate  of  silver  or  sulphate 
of  copper,  can  be  productive  only  of  mischievous  irritation.  The  best  caustics  are 
the  actual  cautery  or  the  acid  nitrate  of  mercury ;  and  of  these  the  first  is  the  most 
manageable.  On  the  whole,  perhaps  the  ligature  is  the  most  trustworthy  plan.  It 
must  be  applied  by  means  of  a  fine  tenaculum,  by  which  the  base  of  the  tumour  from 
behind  forwards  is  to  be  deeply  transfixed,  and  over  which  the  silk  is  applied.  If 
only  the  crest  of  the  growth  be  tied,  the  plan  is  worse  than  useless. 

II.    Malformations  of  the  Vagina  or  Uterus. 

Cases  of  closm*e  of  the  outlet  of  the  vagina  by  adhesion  of  the  labia  in  the  middle 
line  are  not  unfrequently  brought  under  the  notice  of  the  surgeon.  In  these  the 
anterior  part  is  almost  always  open,  so  that  there  is  room  for  the  escape  of  the  urine. 
The  defect  is  usually  discovered  by  the  mother  or  nurse  early,  and  the  patient  comes 
under  care  either  in  infancy  or  early  childhood.  At  this  age  the  adhesions  are  rarely 
strong,  and  may  commonly  be  broken  clown  by  a  probe.  The  insertion  of  a  strip 
of  oiled  lint  prevents  reunion  of  the  edges,  and  the  cure  is  complete. 

In  those  cases  in  which  the  vagina  is  closed  higher  up  than  the  external  outlet, 


394  SURGICAL   DISEASES   OF   WOMEN. 

the  defect  is  bat  seldom  discovered  until  menstruation  is  established.  Very  frequently 
the  case  is  allowed  to  pass  on  until  a  large  accumulation  of  retained  menstrual  fluid 
has  taken  place.  Amongst  the  causes  which  may  give  rise  to  closure  of  the  vagina 
we  may  class  congenital  occlusion,  imperforate  hymen,  and  adhesion  of  the  walls  of 
the  canal  consequent  on  ulceration  in  early  life.  The  first  and  the  last  are  much  less 
frequent  than  the  second.  If  the  fact  of  the  existence  of  vaginal  occlusion  should 
come  to  the  surgeon's  knowledge  prior  to  the  establishment  of  menstruation,  an  early 
operation  is  very  desirable,  for  even  the  simplest  proceedings,  when  adopted  after 
menstrual  accumulations  have  taken  place,  are  attended  with  peculiar  danger. 

In  any  case  of  vaginal  obstruction  it  is  desirable,  first,  to  ascertain  the  character, 
thickness,  &c,  of  the  occluding  medium ;  and  secondly,  to  determine,  if  possible, 
whether  the  uterus  be  present.  In  a  large  majority  of  cases  the  existence  of  an 
abdominal  tumour,  consisting  of  an  intra-uterine  collection  of  menstrual  fluid,  at 
once  sets  the  latter  question  at  rest. 

The  determination  of  the  presence  or  absence  of  the  uterus  is  in  certain  cases 
exceedingly  difficult.  If,  however,  the  patient  have  attained  adult  age,  and  there 
have  been  no  menstrual  effort,  and  if  on  careful  examination  by  the  vagina  and 
rectum  the  organ  cannot  be  felt,  a  strong  suspicion  must  be  entertained  that  it  does 
not  exist.  Should  there  appear  good  reason  to  fear  that  the  uterus  is  absent,  and 
that  the  case  is  one  of  non-development  of  that  organ  and  of  the  upper  part  of  the 
vagina,  no  operation  should  be  attempted,  since  any  incisions  of  sufficient  extent  to 
clear  up  the  doubt  would  be  attended  with  much  danger. 

When  there  is  evidence  of  the  retention  of  menstrual  fluid,  and  therefore  of  the 
presence  of  the  uterus  and  a  vaginal  cavity  above  the  occlusion,  the  case  will  come 
fairly  under  surgical  treatment.  In  the  first  place,  the  character  of  the  obstructing 
medium  must  be  determined.  If  the  obstruction  be  found  within  an  inch  or  two 
of  the  vulva,  and  if  it  be  constituted  by  a  membrane,  more  or  less  thick  and 
unyielding,  stretched  across  an  otherwise  well-formed  vagina,  the  case  is  probably  one 
of  imperforate  hymen.  In  some  of  these,  during  coughing,  the  propulsion  of  the 
fluid  downwards  may  easily  be  felt,  or  the  distended  membrane  may  even  be  forced 
as  low  as  the  vulva.  In  these  cases  the  operation  is  in  itself  easy  and  simple,  though, 
as  we  shall  see  shortly,  by  no  means  devoid  of  risk. 

The  method  of  operating  in  a  case  of  imperforate  hymen  has  usually  been  to  make 
an  incision  of  a  crucial  form  in  the  centre  of  the  membrane.  A  free  crucial  incision 
is  amply  sufficient  as  regards  providing  space  for  all  the  functions  of  the  tube. 

Although,  however,  the  operation  in  cases  of  retained  menses  from  imperforate 
hymen  is  easy  enough,  yet  clinical  experience  has  shown  that  it  is  attended  by  much 
danger  to  life.  In  a  very  considerable  proportion  of  such  cases,  within  a  few  days  of 
the  operation,  peritonitis  comes  on  and  death  ensues.  This  risk  is  not  connected 
with  the  extent  of  the  incisions  or  the  nature  of  the  parts  incised,  for  it  has  occurred 
in  cases  in  which  nothing  was  done  beyond  a  mere  puncture  in  a  thin  membrane. 

Two  suggestions  occur  by  which  to  explain  the  danger  attending  this  operation. 
First,  it  may  easily  be  supposed  that  the  retained  menstrual  fluid  is  in  a  condition 
peculiarly  apt  to  undergo  decomposition  as  soon  as  air  is  admitted,  and  not  unlikely 
when  decomposed. to  induce  endometritis.  The  second  explanation  is  one  that  would 
scarcely  have  occurred  to  the  mind  had  it  not  been  demonstrated  by  post-mortem 
observation.  It  is,  that  some  of  the  retained  fluid  finds  its  way  upwards,  through  the 
free  extremity  of  the  Fallopian  tube,  into  the  sac  of  the  peritonaeum .  That  in  cases 
of  retained  menses  the  Fallopian  tubes,  as  well  as  the  uterine  cavity,  are  often  very 
greatly  dilated,  has  been  repeatedly  witnessed. 

To  MM.  Bernutz  and  Goupil l  we  are  indebted  for  the  best  collection  of  facts 
and  arguments  bearing  upon  this  subject.  In  some  instances  there  has  been  found 
evidence  of  ulceration  at  or  near  the  free  extremity  of  the  Fallopian  tube,  but  in 
others  the  fluid  could  only  have  escaped  from  the  free  extremity  itself. 

These  cases  illustrate  clearly  the  chief  danger  to  which  patients  after  this  operation 

1  See  their  excellent  Clinique.  medicale  sur  les  Maladies  des  Femmes,  New  Sydenham 
Society's  translation,  vol.  i.  p.  1  et  seq. 
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are  exposed.  The  only  explanation  which  can  be  given  as  to  why  these  Fallopian 
lacerations  should  be  so  prone  to  occur  immediately  after  operations  is,  that  the 
uterus,  by  its  contractions  after  evacuation,  may  possibly  drive  a  certain  portion  of 
fluid  backwards.  It  may  easily  be  supposed  that  the  tubes,  already  distended  and 
thinned,  are  unable  to  empty  themselves  quickly,  whilst  a  powerful  organ  like  the 
uterus,  excited  to  contraction  by  the  escape  of  its  contents,  would  rapidly  do  so,  and 
thus  close  the  apertures  of  communication. 

I  am  not  aware  of  any  published  cases  of  death  after  incision  of  imperforate 
hymen,  in  which  there  was  post-mortem  proof  that  no  escape  of  fluid  into  the 
abdomen  had  taken  place,  and  it  seems  probable  that  this  occurrence  is  the  main 
risk  which  we  have  to  encounter.  The  problem,  how  to  obviate  it,  is  one  of  great 
difficulty.  It  is  not  practicable  to  avoid  such  operations  altogether ;  and  were  it  so, 
as  a  cast;  published  by  Dr.  Munk  proves,  no  immunity  could  be  obtained.  Sooner  or 
later  the  dreaded  event  would  probably  take  place.  To  make  a  very  small  incision, 
and  thus  allow  the  fluid  to  drain  slowly  off,  instead  of  at  once  permitting  the  uterus 
to  empty  itself,  has  been  proposed,  and  with  much  plausibility.  To  accomplish  this,  the 
introduction  of  a  small  drainage-tube  by  means  of  a  trocar  and  cannula  would  perhaps 
be  the  best  method.  Still  it  is  probable  that,  however  slow  the  escape  might  be,  the 
uterus  would  act  energetically  throughout  the  whole  time,  thus  preventing  the 
evacuation  of  the  thin  and  feebly  muscular  tubes.  With  the  hope  of  anticipating  the 
dilatation  of  the  tubes,  early  operations  should  always  be  performed  in  cases  of 
occluded  vagina. 

The  above  statements  apply  to  all  operations  in  which  there  has  been  retention 
of  menses,  whatever  may  have  been  the  cause.  Probably  they  include  the  only 
source  of  danger  to  which,  in  simple  cases  of  imperforate  hymen,  the  patient  is 
exposed.  In  cases  of  obliteration  of  the  vagina,  however,  other  risks  attend  any 
attempt  at  operative  relief.  In  these  cases  the  operation  is  in  itself  a  more  or  less 
difficult  process  of  dissection,  and  there  is  danger  that  either  the  bladder,  the  rectum, 
or  even  the  peritonaeum,  itself,  may  be  wounded.  No  two  cases  are  alike,  and  it  is 
impossible  to  lay  down  rules  for  the  surgeon's  guidance,  beyond  insisting  upon  the 
necessity  of  ascertaining  as  exactly  as  possible  the  thickness  of  the  occluding  tissues, 
and  the  relative  position  of  the  bladder  and  rectum.  It  is  better  to  dissect  cautiously 
than  to  employ  a  trocar. 

The  importance  of  attending  to  the  opening  for  some  weeks  or  even  months  after 
the  operation  is  proved  by  the  fact,  that  occasionally  second  operations  have  been 
requisite ;  and  in  one  case,  a  patient  who  had  survived  the  first  died  after  the  second. 

Cases  in  which  the  cervix  uteri  itself  is  the  part  which  is  obliterated  occur  every 
now  and  then,  and  require  surgical  relief  on  account  of  retained  menses.  Their 
management  must  be  conducted  on  the  same  general  principles  as  in  obliteration  of 
the  upper  part  of  the  vagina,  from  which,  indeed,  it  is  often  difficult  to  distinguish 
them. 

III.    Uterine  Polypus. 

Attacks  of  haemorrhage  are  by  far  the  most  important  sign  of  polypus  uteri. 
"Whenever  the  symptom  of  frequent  and  irregular  discharges  of  blood  from  the 
vagina  is  present,  and  has  lasted  for  some  time  and  resisted  ordinary  treatment, 
the  surgeon  should  on  no  account  defer  an  examination.  The  speculum  as  well  as 
the  finger  should  be  used.  In  such  cases,  if  the  conjecture  has  been  correct,  one 
of  the  following  conditions  may  be  found  :  (a)  a  sessile  soft  growth  of  small  size,  con- 
taining one  or  more  mucous  cysts,  consisting  of  enlarged  uterine  follicles  and 
hypertrophied  cellular  tissue ;  (b)  a  pedunculated  growth  of  small  size  (a  bean  to  a 
nut),  soft,  vascular,  and  often  multiple,  consisting  of  pendulous  mucous  membrane 
and  analogous  to  the  mucous  polypus  of  the  nares;  (c)  a  growth  of  finer  texture  and 
larger  size  than  the  latter  (a  nut  to  an  egg),  more  or  less  pedunculated,  and  made 
up  of  mucous  membrane,  with  a  large  excess  of  cellular  tissue ;  (d)  a  much  firmer 
growth  than  any  of  the  preceding,  and  usually  a  much  larger  one,  either  pedunculated 
or  sessile,  its  attachment  usually  passing  up  into  the  interior  of  the  womb — the  common 
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Fig.  84. — Diagram  showing  two 
Uterine  Fibroid  Tumours,  one 
of  which  has  passed  downwards 
and  become  a  polypus,  the  other 
being  still  encapsuled  in  the 
parietes. 


fibrous  polypus  (fig.  84).      We  will  omit  for  the  present  all  varieties  of  malignant 
disease,  any  of  which  may  occasion  haemorrhage,  and  in  rare  instances  may  even  form 

growths  of  somewhat  polypoid  shape;  and  also 
those  cases  of  fibrous  tumours  in  which  the  growth 
is  as  yet  embedded  in  the  exterior  walls,  in  which 
latter  haemorrhage  is  also  a  most  important  sign. 

Women  of  all  ages  are  liable  to  the  develop- 
ment of  uterine  polypi,  but  these  growths  are  much 
more  common  during  the  period  of  menstrual  ac- 
tivity than  either  in  very  early  or  in  later  life.  In 
addition  to  the  bleeding  usually  caused,  we  have  in 
most  cases  leucorrhceal  discharge,  and  more  or  less  of 
bearing-down  pain.  The  amount  and  frequency  of 
the  haemorrhage  is  often  diminished  when  the  polypus 
escapes  from  the  grasp  of  the  cervix ;  and  it  also,  as 
a  rule,  lessens  in  proportion  as  the  pedicle  becomes 
longer  and  thinner. 

The  surgical  treatment  of  small  polypi  is  usually 
sufficiently  easy.  They  may  be  removed  by  scissors, 
by  torsion,  by  ligature,  or  by  the  ecraseur.  In  all 
cases  in  which  the  pedicle  is  long  and  thin,  either  to 
snip  it  through  with  scissors,  or  to  twist  it  by  means  of  forceps  until  it  gives  way,  is 
the  best  plan.  There  is  little  or  no  danger  of  serious  haemorrhage.  The  operation 
should  always  be  performed  with  the  part  well  exposed  by  means  of  the  bivalve 
speculum. 

The  position  of  the  attachment  of  the  polypus  is  of  great  importance  in  deciding 
as  to  the  method  of  treatment  which  should  be  adopted.  As  a  rule  it  may  be  stated, 
however,  that  all  the  forms  excepting  the  fibrous  and  recurrent  fibroid  are  attached 
low  down,  either  to  one  lip  or  just  within  the  cervix.  If  the  attachment  is  high  in 
the  cervix,  it  may  become  desirable  to  dilate  the  latter  by  the  use  of  sponge  tents. 

If  a  fibrous  uterine  tumour  has  become  pedunculated  and  is  the  source  of  bleed- 
ing, it  is  the  surgeon's  duty  to  remove  it.  The  procedures  by  which  its  removal 
may  be  effected  are  three :  by  ligature,  by  excision,  or  by  the  ecraseur.  A  large 
majority  of  surgeons  of  the  present  day  who  have  had  much  to  do  with  these  cases  have 
recorded  opinions  adverse  to  the  use  of  the  ligature.  If  the  pedicle  be  large,  the 
ligature  requires  some  days  to  cut  its  way  through,  and  during  that  time  the  patient 
is  exposed  to  the  inconvenience  and  danger  of  a  decomposing  mass  lodged  in  the 
vagina.  This  source  of  risk  is  not  chimerical.  A  large  fatality  has  attended  the 
use  of  the  ligature  in  the  hands  of  all  who  have  employed  it  much.  Of  twenty 
cases  recorded  by  Dr.  Robert  Lee,  nine  ended  fatally.  This  proportion  is  probably 
too  high  ;  but  almost  all  surgeons  will  be  able  from  individual  experience  to  attest 
the  fact  that  deaths  do  not  unfrequently  follow  its  use.  Sir  J.  Simpson  and  Dr. 
M'Clintock  of  Dublin  have  both  recorded  facts  and  opinions  adverse  to  the  ligature. 
On  the  other  hand,  Dr.  West  states  that,  of  twelve  cases  in  which  he  practised 
excision,  all  recovered  without  either  haemorrhage  or  any  other  untoward  symptom ; 
and  Dupuytren,  Velpeau,  and  Lisfranc  have  given  similar  testimony  based  on  large 
collections  of  facts.  I  am  not  aware  that  any  cases  of  fatal  haemorrhage  have  been 
recorded.  If,  however,  any  fear  should  still  be  felt  on  this  score,  we  have  the 
ecraseur,  by  which  the  gains  of  both  methods  may  be  combined,  and  the  tumour  may 
be  taken  away  at  one  sitting  without  any  risk  of  haemorrhage.  It  is,  however,  often 
difficult  to  apply. 

The  operation  of  excision  may  be  thus  performed  :  The  patient  should  be  in  the 
lithotomy  position,  and  the  tumour  should  be  carefully  brought  down  by  forceps 
or'  Looks  into  the  external  parts.  Not  unfrequently  its  pedicle  may  be  brought 
almost  to  a  level  with  the  vulva,  and  then  it  is  easily  cut  through  with  scissors.1     If, 


1   Whenever  it  is  needful  to  use  scissors  or  forceps  high  up  in  the  vagina,  it  is  a  co 
plan  to  protect  their  hinges,  &c,  by  drawing  over  them  a  piece  of  sheet  india-rubber, 


convenient 
sewn  so 
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however,  it  cannot  be  got  so  low,  the  scissors  may  still  be  quite  safely  used,  and  the 
forefinger  of  the  left  hand  employed  as  a  guide.  Various  forms  of  knives,  mostly 
bent  at  the  end,  have  been  contrived  for  the  special  purpose  of  severing  the  pedicle 
in  cases  in  which  it  is  unusually  high  up.  Sometimes,  even  after  the  tumour  has 
been  detached,  much  difficulty  is  encountered  in  removing  it  from  the  vagina.  Dr. 
West  mentions  that  he  had  been  compelled  to  resort  to  midwifery-forceps  for  that 
purpose  ;  and  the  same  necessity  has  occurred  to  myself. 

After  the  removal  of  a  fibrous  polypus  the  stump  of  its  peduncle  will  wither,  and 
there  is  no  risk  whatever  of  recurrence.  As,  however,  fibrous  tumours  of  the  uterus 
ai-e  often  multiple,  it  is  very  possible  that  a  second  may  descend  and  become  polypoid. 
The  recurrent  fibroid  polypus  is,  like  its  allied  growths  (sarcomata)  in  other  parts  of 
the  body,  very  prompt  and  pertinacious  in  its  return.  It  is,  indeed,  difficult,  if  not 
impossible,  to  effect  its  complete  removal. 

IY.    Fibrous  Tumours  of  the  Uterus,  in  reference  to  Surgical  Treatment. 

It  is  chiefly  in  reference  to  the  feasibility  of  attempting  their  removal  by  enuclea- 
tion that  fibrous  tumours  of  the  uterus  become  of  interest  to  the  surgeon.  Although 
in  many  cases  these  tumours  occasion  but  little  inconvenience,  and  it  is  not  at  all 
uncommon  after  death  to  find  them  embedded  in  the  uterine  wall  or  pedunculated  in 
the  abdomen  in  cases  in  which  their  presence  had  never  been  suspected  during  life, 
yet  in  other  instances  they  cause  constant  suffering,  and  imperil  life.  The  distinction 
between  a  '  fibrous  tumour '  and  a  '  fibrous  polypus '  depends  solely  upon  the  position 
of  the  growth  in  regard  to  the  uterine  walls  ;  and  in  proportion  as  the  tumour 
approaches  the  pedunculated  or  polypoid  form,  does  its  removal  become  easy.  I 
shall  enter  at  some  length  into  the  details  of  the  enucleation  process,  not  from  any 
wish  to  advocate  its  claims  to  more  frequent  adoption,  but  because,  since  in  some 
rare  cases  it  is  certainly  advisable,  it  becomes  desirable  that  all  the  light  which  can 
be  derived  from  past  experience  should  be  made  available.  In  the  '  Medical  Times 
and  Gazette'  for  August  1857, 1  published,  in  a  tabular  form,  all  the  cases  of  enuclea- 
tion operations  which  I  could  then  collect.  They  amounted  to  thirty-nine,  the 
greater  portion  being  either  Continental  or  American.  Upon  the  careful  examina- 
tion of  these  cases  the  following  remarks  are  based. 

First,  let  me  remark  that  enucleation  operations  may  be  conveniently  divided 
into  two  groups,  since  in  some  the  intention  has  been  to  remove  the  tumour  at  the 
time,  in  others  only  to  disturb  its  relations  and  inflict  such  injury  upon  its  vitality 
as  to  induce  its  sloughing.  By  the  latter  method  several  operations,  after  intervals 
of  time,  are  usually  requisite.  The  former,  of  course,  give  us  far  more  serious 
operations ;  but  in  the  latter  the  process  is  a  gradual  one,  and  therefore  the  risk 
attending  it  is  protracted  over  a  much  longer  time.  If  the  indications  of  the  fol- 
lowing table  may  be  relied  on,  it  would  appear  that  the  gross  risk  of  the  two 
modes  is  almost  equal,  and  that,  under  either,  about  two-thirds  of  the  cases  end 
in  recovery.  We  must  examine  the  comparative  merits  of  the  two  in  a  little  more 
detail.  Of  the  thirty-nine  cases  above  alluded  to  the  following  is  a  statistical 
summary  : — 


Method  pursued 

Number 

Recovered 

Died 

Primary  enucleations  (completed)     .... 
Ditto               (attempted  but  not  completed)  . 
Enucleation  by  inducing  gangrene      .         . 

18 

6 

15 

12 
4 
9 

6 
2 
6 

Primary  enucleation. — Were  certain  cases  in  which  enucleation  by  gangrene  has 
been  practised  in  Edinburgh  added  to  the  above  table,  that  method  would,  it  is 
believed,  compare  with  still  less  advantage  with  the  primary  mode  than  it  now  does, 

as  to  form  a  tube  of  requisite  tightness.  In  tins  way  only  the  end  of  the  blades  need  be  left 
exposed,  and  there  is  no  risk  of  folds  of  mucous  membrane  getting  crushed  in  the  joints,  or 
between  the  upper  parts  of  the  handles. 


398  SURGICAL   DISEASES   OF   WOMEN. 

But  the  truth  is,  that  the  cases  in  which  it  was  pursued  have  been,  as  a  rule,  much 
more  serious  ones  than  those  in  the  first  list.  In  most  the  tumour  was  of  a  very- 
large  size,  and  either  actually  embedded  in  uterine  tissue,  or  at  any  rate  wholly 
enclosed  within  the  cavity  of  the  womb.  Under  the  head  of  'Primary  Enucleations,' 
on  the  other  hand,  are  included  several  cases  in  which  the  tumour  was  of  small  size 
(less  than  a  pear),  and  several  others  in  which  it  was  already  somewhat  polypoid  in 
shape,  having  been  partially  extruded  by  the  spontaneous  contractions  of  the  organ. 

In  these,  of  course,  the  danger  to  life  would  be  comparatively  but  little.  Of 
cases  in  which  the  tumour  Avas  of  considerable  size,  intra-parietal,  and  not  protruding 
either  into  the  uterine  cavity  or  the  vagina,  and  in  which,  consequently,  primary 
enucleation  was  undertaken  under  the  most  dangerous  circumstances,  we  have 
thirteen;  and  of  these  seven  ended  in  recovery,  and  six  in  death.  In  the  less  serious 
class,  those,  namely,  in  which  either  the  tumour  was  small  in  size  or  already  pro- 
jected considerably,  we  have  ten,  out  of  which  only  two  ended  fatally ;  and  of  these 
two,  in  one  the  tumour,  although  projecting  into  the  uterine  cavity,  was  so  large 
that  its  removal  had  been  found  impracticable.  It  is  evident,  therefore,  that  in 
cases  in  which  the  two  conditions  of  moderate  size  and  of  somewhat  depending  posi- 
tion are  combined,  the  operation  of  primary  removal  by  incisions  and  the  use  of  the 
finger  is  attended  by  very  little  danger.  In  those  in  which  the  growth  is  of  large 
size  and  completely  embedded,  the  chance  of  recovery  after  its  removal  is  about  equal 
to  the  risk  of  death.  In  the  largest  of  all,  those,  for  instance,  in  which  the  tumour 
approaches  the  size  of  an  adult  head,  no  surgeon  would  ever  dream  of  primary 
enucleation.  Among  the  causes  of  dea/th,  we  find  peritonitis  and  inflammation  of 
the  pelvic  cellular  tissue  to  be  by  far  the  most  frequent.  The  haemorrhage,  with  one 
or  two  exceptions,  is  stated  to  have  been  insignificant ;  and  very  few  appear  to  have 
died  directly  from  the  shock  of  the  operation. 

Mode  of  performing  the  operation. — Whoever  has  either  witnessed  its  perform- 
ance, or  read  the  detailed  accounts  given  in  some  of  the  French  narratives,  will  have 
no  difficult}^  in  admitting  that  the  enucleation  of  a  large  embedded  uterine  tumour 
is  an  operation  which  will  tax  both  the  patience  and  skill  of  the  operator.  In  not  a 
few  on  record  it  occupied  between  two  and  three  hours  in  its  performance,  and  pre- 
sented such  obstacles  that  the  operator  was  repeatedly  on  the  point  of  relinquishing 
his  task.  The  circumstance  that  these  tumours  not  unfrequently  occur  to  single 
women,  in  whom  the  vagina  is  narrow,  often  adds  to  the  difficulties  of  the  case.  It 
is  of  course  impossible  to  give  rules  which  should  be  applicable  to  all ;  but  the 
following  memoranda  may  probably  be  useful  to  anyone  who  may  contemplate  the 
performance  of  thjs  operation. 

1st.  To  have  the  tumour  well  depressed  into  the  pelvis  by  an  assistant.  2nd. 
To  let  the  first  incisions  be  very  free,  and  pass  deeply  into  the  tumour,  thus  not  only 
completely  dividing  its  capsule,  but  facilitating  its  bisection,  should  that  afterwards 
be  found  requisite.  This  first  incision  should  be  made  with  a  scalpel.  In  most 
cases  it  will  be  found  convenient  to  pass  the  knife  into  the  uterine  cavity,  and  then, 
turning  its  edge  on  to  the  tumour,  cut  downwards,  and  either  forwards  or  backwards, 
according  as  the  mass  may  occupy  either  the  anterior  or  posterior  wall.  3rd.  The 
capsule  of  the  tumour  having  been  opened,  its  separation  should  next  be  effected  by 
means  of  the  finger,  or,  it  needful,  by  blunt-pointed  curved  scissors,  the  finger  being 
used  as  a  director.  4th.  The  surgeon  should  be  provided  for  this  part  of  the  opera- 
tion with  a  set  of  curved  scissors  of  various  sizes  and  shapes ;  one  pair  at  least 
should  be  very  long  indeed.  He  should  also  have  several  pairs  of  strong  and  large 
vulsella,  a  spatula,  a  blunt  hook,  a  scoop,  and  a  pair  of  small  midwifery  forceps. 
5th..  The  object  of  the  operator,  after  having  separated  the  tumour  from  its  cyst-wall 
sulliciently  to  allow  of  its  lower  part  being  seized,  is  to  invert  the  uterus,  and  di'ag 
that  viscus,  together  with  the  tumour,  to  the  external  parts.  If  this  be  accomplished, 
the  main  difficulty  of  the  operation — that,  namely,  of  working  in  a  confined  space — 
is  overcome,  and  a  speedy  conclusion  may  be  effected.  To  do  this,  a  large  vulsellum 
should  be  carefully  planted  in  the  mass,  and  traction,  at  first  gentle,  afterwards 
vigorous,  must   be    exerted.     As  soon  as  practicable,  a  second   vulsellum  must  be 
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placed  above  the  first,  or  if  more  convenient  the  midwifery  forceps  may  be  employed. 
6th.  After  eversion  has  been  accomplished,  an  examination  with  the  finger  in  the 
rectum  should  be  made,  and  the  relative  position  of  parts  having  been  duly  ascer- 
tained, the  remaining  attachments  of  the  tumour  must  be  cautiously  separated. 
The  utmost  care  must  be  exercised  not  to  cut  into  an  inverted  pouch  of  peritonaeum. 
7th.  It  is  very  possible,  if  the  tumour  be  a  large  one,  that  it  will  be  found  con- 
venient, before  drawing  it  down,  to  cut  away  a  portion  or  portions,  and  thus  diminish 
its  bulk.  8th.  It  is  needless  to  remark,  that  throughout  the  utmost  patience  must 
be  exercised,  and  as  much  gentleness  as  is  consistent  with  the  requisite  degree  of 
force.  9th.  The  operation  complete,  the  everted  uterus  must  be  returned  ;  if  need- 
ful, a  sponge  plug  should  be  introduced,  and  a  full  dose  of  opium  should  be  given. 

Enucleation  by  inducing  gangrene. — This  method,  if  we  count  those  in  which 
primary  enucleation  was  attempted,  but  could  not  be  effected,  and  include  also  a  few 
others  not  yet  on  record,  has  been  performed  in  about  27  cases;  out  of  these  there 
have  been  about  13  deaths,  10  recoveries,  and  4  incomplete  cases,  in  which  either  it 
was  known  that  the  whole  of  the  tumour  had  not  come  away,  or  there  was  a  return 
so  soon  as  to  render  it  highly  probable  that  some  part  had  been  left  behind.  Almost 
all  these  were  cases  in  which  the  tumour  was  of  very  large  size,  and  in  several  the 
operation  was  undertaken  on  account  of  immediate  urgency,  and  after  the  patient 
had  been  reduced  to  the  very  lowest  stage  by  haemorrhage.  Thus  it  appears  probable 
that  of  cases  of  this  class  somewhat  more  than  one-half  may  be  expected  to  come 
safely  through  the  risks  incident  to  the  procedure,  and  rather  less  than  half  to  result- 
in  complete  cures.  It  must  be  borne  in  mind  that  a  large  majority — indeed,  almost 
the  whole — were  out  of  all  possibility  of  treatment  by  the  primary  method.  This 
plan  has  the  recommendation  of  being  an  attempt  to  imitate  nature.  Although  con- 
fessedly very  infrequent,  yet  cases  have  occurred  in  which  fibrous  tumoui-s  of  the 
womb  have  sloughed,  and  been  extruded  from  their  bed  without  the  assistance  of  the 
surgeon.1  A  far  more  common  event  than  this  is  for  them  to  become  pedunculated, 
and  assume  the  polypoid  form,  without  wholly  losing  their  connections  to  the  uterus. 
Although  but  few  facts  exist  ou  which  to  ground  a  positive  opinion,  yet,  judging 
from  those  which  have  fallen  under  my  notice,  I  suspect  that  the  fatality  of  the 
cases  in  which  spontaneous  extrusion  has  occurred  has  been  little  less  than  that  of 
those  in  which  it  has  been  induced  artificially. 

Removal  by  laparotomy. — During  the  last  ten  years,  abdominal  section  has 
to  a  certain  extent  superseded  operations  by  the  vagina  in  cases  of  large  uterine 
fibroids.  By  Mr.  Wells,  Dr.  Routh,  Dr.  Bantock,  and  Mr.  Lawson  Tait  some  very 
bold  operations  of  this  kind  have  been  performed.  The  mortality  has  been  high,  but 
Avith  improved  methods  there  are  signs  of  improvement  in  this  respect.  The  safety 
of  the  operation  depends  much  upon  whether  or  not  there  is  any  kind  of  pedicle. 
It  is  probably  much  preferable  to  secure  the  latter  by  ligatures,  of  which  several  may 
be  inserted  by  transfixion,  looped  together  like  the  links  of  a  chain.  This  operation 
(and  the  same  is  to  be  said  of  hysterectomy)  is  to  be  justified  only  in  cases  in  which 
the  suffering  caused  is  exceptionally  severe.  There  can,  however,  be  little  doubt  that 
when,  in  error  as  to  diagnosis,  the  surgeon  intending  to  do  ovariotomy  finds  a  succulent 
myoma,  it  is  his  duty  to  proceed  to  its  removal.  He  will  have  his  choice  whether 
the  tumour  alone  be  removed,  or  the  tumour  together  with  the  uterus  containing  it. 

The  latter  operation  (hysterectomy)  has  of  late  years  been  not  unfrequently  per- 
formed for  fibroids.  Although  an  encouraging  amount  of  success  has  attended  it,  there 
can  be  no  hesitation  in  saying  that  it  ought  to  be  reserved  for  cases  in  which 
haemorrhage  or  unusual  inconvenience  from  size  or  position  renders  it  necessary.  In 
performing  the  operation  the  incision  is  made  as  if  for  ovariotomy,  and  the  tumour  and 
the  body  of  the  uterus  are  removed,  together  with  both  ovaries  if  practicable.  The  line  of 
section  may  usually  pass  through  the  lower  part  of  the  tumour  or  uterine  neck.  Thus 
the  pedicle  will  often  he  bulky  and  vascular,  and  it  has  not  been  found  safe  to  divide 
it  with  the  cautery  nor  after  ligature  to  leave  its  end  in  the  abdominal  cavity.     It  must 

1  For  an  interestinrr  example  of  this,  see  Mr.  Grimsdale's  paper  in  the  Liverpool  Medico- 
Chirurgical  Journal,  No.  1. 


100  SURGICAL   DISEASES   OF   WOMEN". 

be  secured  by  means  either  of  an  elastic  ligature  or  the  wire  of  a  small  ecraseur,  and 
then  fixed  in  the  lower  angle  of  the  wound.  Antiseptics — iodoform,  carbolic  acid  or 
spirits  of  wine — must  be  sedulously  employed. 

V.    Cancer  of  the  Uterus,  in  reference  to  Surgical  Treatment. 

Malignant  disease  of  the  uterus  rarely  presents  itself  to  our  notice  in  a  stage 
permitting  of  surgical  cure  by  excision  of  the  cervix.  Including  in  that  term  the 
so-called  cauliflower  excrescence,  the  epithelial  cancer,  and  the  medullary  cancer,  the 
remark  still  applies  to  all,  that  they  have  usually  advanced  too  widely  when  the 
surgeon  is  first  consulted,  to  allow  of  the  satisfactory  employment  either  of  the  knife 
or  caustics.1  In  a  vast  majority  of  cases,  all  these  forms  of  morbid  growth  begin  at 
or  very  near  to  the  os  uteri ;  and  if  discovered  early,  would  probably  admit  of 
removal,  in  many  instances,  with  benefit  more  or  less  lasting.  In  all,  however,  the 
ulceration  extends  rapidly,  and  the  patient  does  not  submit  to  an  examination  until 
already  the  vaginal  tissues  have  become  involved,  or  the  cervix  has  been  deeply 
attacked. 

It  is  not  by  any  means  an  easy  matter,  in  many  cases,  to  make  a  confident 
differential  diagnosis  between  a  simple  or  venereal  ulceration  of  the  os  uteri  and  one 
of  a  malignant  nature  in  an  early  stage.  The  tendency  of  the  latter  to  bleed,  its 
warty  and  thickened  edges,  and  foetid  discharge,  are  the  chief  symptoms  on  which  to 
rely.  The  surgeon  must  notice  especially  whether  there  be  any  tendency  to  new 
growth,  and,  if  practicable,  a  small  portion  of  the  edge  should  be  removed  for 
microscopic  examination.  Pain,  if  severe,  is  a  very  suspicious  sign.  There  is  good 
reason  for  believing  that  old  syphilitic  ulcers  may  occasionally  assume  a  cancerous 
action.  If  doubt  be  felt,  it  should,  if  possible,  be  removed  at  once,  either  by  con- 
sultation with  others,  or  by  resort  to  the  microscope  ;  for  if  the  disease  be  in  a  stage 
permitting  of  removal,  it  should  on  no  account  be  allowed  further  time  for 
extension. 

With  regard  to  the  diagnosis  from  each  other  of  the  different  varieties  of  malignant 
disease  met  with  in  this  locality,  no  practical  benefit  can  be  got  from  its  detailed 
consideration  here.  With  respect  to  them  all,  the  question  of  surgical  importance  is 
more  as  to  extent  than  kind.  All,  if  limited  to  the  lips  of  the  uterus,  and  if  the 
latter  organ  be  unenlarged  and  quite  movable,  should  be  either  removed  by  operation 
or  destroyed  by  caustics,  If  neither  of  these  procedures  is  appropriate,  the  only 
resource  left  is  palliative  treatment — the  mitigation  of  pain  ;  the  restraining  of 
haemorrhages,  and  the  lessening  of  discharge  and  fcetor.  Opium,  rest  in  the  recumbent 
posture,  and  the  use  of  detergent  injections  (arsenic,  Condy's  fluid,  chloride  of  zinc, 
and  the  like)  are  the  means  by  which  these  indications  are  to  be  attained.  The 
prognosis  of  malignant  disease  of  the  uterus  is  most  gloomy,  despite  all  that  can  be 
done  by  art  to  diminish  the  sufferings  which  lead  on  to  the  inevitable  result. 

Excision  of  cancerous  ulcers  affecting  the  lips  of  the  uterus  (or  amputation 
through  its  cervix)  is  an  operation  which  in  well-selected  cases  is  not  attended  by 
any  large  amount  of  risk.  Its  introduction  dates  from  the  earliest  years  of  the 
present  century,  when  it  was  largely  employed  by  Osiander  of  Gottingen,  and  subse- 
quently by  Lisfranc  of  Paris.  Unfortunately,  for  reasons  which  we  need  not  state, 
the  large  statistics  brought  forward  by  the  latter  surgeon  are  utterly  without  value. 
In  this  country  it  has  not  been  very  largely  adopted,  although  many  surgeons  have 
performed  it  in  isolated  cases. 

Mode  of  performance. — -The  patient  should  be  placed  in  the  lithotomy  position, 
and  the  thighs  well  separated.  The  vagina  being  opened  by  the  duck-billed  spatula, 
— or,  if  requisite,  by  a  bivalve  speculum — the  cervix  should  be  securely  seized  by 
long  toothed-forceps  or  hooks,  and  steadily  but  gently  drawn  downwards.     At  this 

1  '  Though  for  tbe  past  twelve  years  I  have  been  constantly  looking  out  for  cases  suitable 
for  it,  but  one  instance  lias  come  under  my  observation,  in  which  my  surgical  colleagues  have 
considered  it  justifiable,  and  two  or  three  more  in  which,  in  my  own  opinion,  it  might  have 
been  attempted.' — Dr.  AN  'est 's  Lectures,  p.  413. 
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stage  it  is  a  good  precaution  to  transfix  it  laterally,  above  where  it  is  intended  to  cut, 
by  a  needle  armed  with  a  wire  ligature,  the  latter  to  be  retained.  The  uterus  having 
been  brought  as  low  as  possible,  the  incisions  are  to  be  commenced  below,  at  a  suit- 
able distance  from  the  diseased  structures,  and  carried  from  behind  inwards  and 
upwards  :  then  a  similar  incision  is  made  in  front,  and  carried  inwards  and  backwards 
so  as  to  cut  out  a  conical  portion.  In  this  incision  either  scissors  or  knife  may  be 
employed.  After  the  section,  by  means  of  the  wire  previously  inserted,  the  stump 
may  be  still  held  in  view,  both  to  permit  of  examination  as  to  whether  the  disease 
has  been  completely  removed,  and  of  the  application  of  styptics,  should  the 
haemorrhage  make  them  desirable.  It  is  one  of  those  operations  in  which  the  plan 
of  constant  irrigation  during  its  performance  may  be  adopted  with  advantage.  The 
actual  cautery  and  the  perchloride  of  iron  ought  to  be  at  hand,  in  case  their  applica- 
tion may  be  required.  As  haemorrhage  may  chance  to  recur  some  hours  afterwards, 
it  is  desirable  to  retain  hold  of  the  stump  by  leaving  the  wire  in,  or  the  latter  may 
be  made  use  of  to  tie  a  compress  of  lint  over  the  bleeding  surface. 

With  the  precaution  above  described  the  operation  of  excision  by  cutting  instru- 
ments is  probably  safer  and  preferable  every  way  to  that  by  the  ecraseur.  With  the 
latter  instrument  the  surgeon  is  not  able  to  adapt  his  line  of  incision  accurately ;  the 
chain  must  pass  horizontally  across  the  entire  cervix,  and,  in  order  to  be  sufficiently 
above  the  disease  at  one  part,  it  may  be  needful  to  take  much  more  than  is  necessary 
at  the  opposite  side.  This  would  be  of  minor  importance  if  it  did  not  involve  more 
or  less  risk  of  including  a  portion  of  the  peritoneal  pouches,  which  have  been  drawn 
down  by  the  back  and  front  parts  of  the  cervix.1  It  is  impracticable  with  the  ecraseur 
to  remove  a  conical  portion,  as  advised  above;  and  lastly,  although  this  instrument 
obviates  to  a  great  extent  the  danger  from  haemorrhage,  it  probably  increases  those 
from  peritonitis  and  pyaemia.  It  is  for  cases  of  long  cervix  that  the  ecraseur  is 
especially  adapted,  and  precisely  in  the  same  is  direct  excision  easy  and  safe.2 

After  the  amputation  of  the  cervix  uteri,  whether  by  scissors  or  ecraseur,  the 
patient  should  be  carefully  and   unremittingly  watched  for  twenty-four  hours.     In 

addition  to  the  risk  that  bleediDSf  may  occur,    „        _,_.      ~     .  ,   „        ~.     T  „. 

.,   .  ., ,     in  t      i.  p      ii  1*IG-  85. — Copied  from  Sir  James  Simp- 

it  is  possible  that  a  peculiar  form  of  collapse  gon>s  <  obstetric  Works/  vol.  i.  p.  164. 
(abdominal  collapse  of  Dr.  Barnes)  may  su-  The  woodcut  represents  a  Papillary 
pervene.     Simpson    records  two   such    cases,  Growth  excised  in  the  case  referred  to 

one  of  which  proved  immediately  fatal,  there         m  tlie  te    ' 
having  been  no  haemorrhage  or  other  cause 
adequate  to  explain  it. 

For  reasons  already  hinted  at,  it  is  almost 
impossible  to  obtain  any  trustworthy  data, 
either  as  to  the  immediate  risks  of  the  opera- 
tion or  the  average  duration  of  life  in  success- 
ful cases  after  it.  Simpson  records  in  detail 
one  case  in  which  he  excised  a  large  cauliflower 
excrescence  (probably  not  cancer),  and  the  wo- 
man at  the  date  of  his  lecture  (eighteen  years 
after  the  operation)  was  still  in  good  health, 
having  borne  several  children  in  the  interval. 
He  seems  to  be,  on  the  whole,  very  favourably 
impressed  as  to  the  value  of  the  operation ;  but  he  abstains  from  furnishing  any 
numerical  data  as  to  the  results  he  has  obtained.3     With  the  exception  of  two  or 

1  This  risk  is  not  imaginary.  I  am  acquainted  with  a  case  in  which  a  considerable  portion 
of  the  peritonaeum  was  thus  removed.  Others  are  also  on  record.  See  Simpson's  Lectures, 
in  the  Med.  Times,  and  G<iz.  vol.  xviii.  p.  105,  and  Dr.  West,  op.  n't.  p.  416. 

1  If  the  ecraseur  he  used,  an  instrument  with  a  curved  end  will  he  found  more  convenient 
than  a  straight  one.  A.  strand  of  twisted  wire,  as  recommended  by  Simpson,  will  be  better 
than  a  chain. 

The  following  extracts  from  his  lecture  are  of  much  interest :  '  I  never  saw  a  case  which 
proved  fatal  by  bleeding,  or  even  one  where   haemorrhage  occurred  in  any  alarming  degree.' 
'  Let  me  lastly  observe,  that  some  patients,  but  not  very  many,  have  died  of  peritonitis,  or 
that  form  of  surgical  fever,'  &c. 
Vol.  III.  D  D 
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three  cases  in  Guy's  Hospital,  the  operation  has  not,  I  believe,  been  performed  of  late 
years  in  any  of  our  larger  London  hospitals.  The  Guy's  cases  were,  I  believe,  all 
successful,  but  productive  only  of  temporary  benefit. 

Fig.  86.— Nodule  of  Cancer  in  the  Scar  left  by  an  Excision  of  the  Os  Uteri  six 
months  previously.  The  woodcut  shows  the  exact  size  of  the  portion  removed 
at  the  second  operation.  The  probe  is  passed  up  the  canal  of  the  cervix. 
From  a  case  recorded  by  myself  in  the  <  Path.  Trans.'  vol.  viii.  p.  253. 


Fig.  87. — Cell  Structures  from  the  Nodule, 
showing  altered  forms  of  Columnar  and 
Ciliated  Epithelium. 


If  the  case  be  one  in  which  the  surgeon  has  any  choice  as  to  performance  of 
excision,  he  will  probably  do  well  to  prefer  it  to  the  use  of  escharotics.     There  are 

certain  cases,  however,  in  which  the 
disease  extends  too  deeply  for  a  safe 
excision,  where  it  may  yet  be  fair  to 
employ  the  former.  The  best  for  the 
pm-pose  is  probably  the  dried  sulphate 
of  zinc,  as  advised  by  Sir  James  Simp- 
son. It  may  be  applied  either  in 
powder,  by  aid  of  a  speculum,  or  made 
into  a  paste  by  means  of  ointment. 
Some  carbonate  of  soda,  in  form  of  a 
suppository,  should  be  introduced  into 
the  vagina,  to  neutralise  the  zinc  in 
case  it  should  run.  The  potassa  fusa 
is  not  manageable;  but  the  chloride 
of  zinc  may,  with  care,  be  conveniently 
used.  The  actual  cautery  is,  however, 
perhaps  as  efficient,  as  free  from  risk, 
and  less  painful  than  any.  In  many 
cases  in  which  the  cautery  has  not 
effected  a  cure,  the  patient  has  yet  been 
fully  compensated  for  the  pain  incurred,  by  the  temporary  alleviation  of  symptoms 
which  resulted. 

Extirpation  of  the  uterus  for  malignant  disease  is  admissible  only  when  the 
uterus  is  still  movable  and  the  disease  has  not  extended  to  the  vaginal  walls.  It 
may  be  performed  either  per  vaginam  or  by  incision  through  the  linea  alba  (Freund's 
operation),  the  latter  being  probably  the  preferable  method.  Its  difficulties  are 
not  great  if  the  woman  be  thin,  but  both  difficulties  and  dangers  become  increased  in 
proportion  to  the  stoutness  of  the  patient.  There  is  considerable  risk  of  wounding 
the  ureters,  especially  by  the  vaginal  method ;  and  cases  have  occurred  by  both  methods 
in  which  these  important  structures  have  been  included  in  the  ligature.  When  the 
anterior  operation  is  performed  it  is  desirable  in  the  first  place  to  make  an  incision 
per  vaginam  through  the  mucous  membrane  round  the  cervix,  as  this  will  be  of  great 
service  at  a  later  stage.  Having  divided  the  linea  alba  nearly  from  umbilicus  to  pubes, 
the  uterus  is  to  be  seized  by  a  vulsellum  and  drawn  upwards  and  forwards  well  into 
view.     A  needle,  armed  with  No.  4  Chinese  silk,  is  to   be  passed  through  the  broad 
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ligament  as  low  as  possible,  carefully  avoiding  injury  to  the  ureter  and  bladder.  It 
is  better  in  many  cases  to  include  and  remove  the  ovaries.  The  sides  having  thus 
been  securely  tied,  the  next  step  consists  in  carefully  freeing  the  uterus  from  the 
bladder,  cutting  through  the  upper  part  of  the  vagina.  This  having  been  done,  and 
all  the  vessels  secured,  the  parts  behind  are  lastly  to  be  divided.  It  is  not  desirable 
to  attempt  to  close  the  wound,  since  it  is  useful  for  downward  drainage  into  the 
vagina.     There  is  little  or  no  danger  of  prolapse  of  the  intestines. 

Olshausen  has  tabulated  41  cases  by  various  operators,  by  the  vaginal  method, 
with  29  recoveries  and  12  deaths.  This  high  mortality  is  the  more  discouraging 
when  we  remember  that  the  operation  is  performed  for  a  disease  which  may  very 
possibly  return,  and  that  the  cures  are  by  no  means  always  permanent. 

VI.    Malignant  Disease  of  the  External  Genitals. 

The  chief  form  of  malignant  disease  by  which  the  external  genitals  of  the  female 
are  attacked  is  epithelial  cancer.  Sarcoma  occurs  occasionally,  there  may  in  some 
cases  be  a  certain  amount  of  melanotic  growth  interspersed,  or  the  disease  may 
begin  in  a  mole,  and  be  chiefly  of  the  latter  character.  In  females  of  middle  age 
epithelial  cancer  of  the  labia,  or  adjacent  parts,  is  by  no  means  infrequent.  The  disease 
presents  the  same  characters  as  in  other  parts.  An  irregular,  undermined,  indurated 
edge,  an  unhealthy  grey  surface,  and  a  tendency  to  the  production  of  warty  granula- 
tions, are  its  chief  features.     It  is  a  most  formidable  disease. 

The  glands  in  the  groin  become  contaminated  with  startling  rapidity ;  and  the 
surgeon's  function  is  then  for  the  most  part  restricted  to  attempts  at  alleviation.  In. 
nearly  all  the  cases  with  the  subsequent  history  of  which  I  am  acquainted,  speedy 
recurrence  took  place.  In  several  of  my  own  cases  it  was  needful  to  remove  also 
diseased  glands  from  the  groin. 

Like  epithelial  cancer  of  the  penis,  scrotum,  &c.  in  the  male,  it  is  chiefly  met  with 
in  middle-aged  or  elderly  persons ;  but  may  occasionally  be  found  in  younger  women. 
Not  unfrequently,  when  it  occurs  to  young  adults,  it  attacks  a  sore  which  was  in  the 
first  instance  venereal.  This  fact  must  be  kept  in  mind  in  practice,  or  an  error  in 
diagnosis  may  result.  The  one  point  in  respect  to  the  hopeful  treatment  of  epithelial 
cancer  is  its  early  recognition. 

Although,  as  above  stated,  it  is  extremely  prone  to  recur  after  excision,  yet,  as 
we  possess  no  other  remedy,  there  can  be  no  doubt  that,  wherever  practicable,  the 
diseased  part  should  be  freely  removed.  In  most  cases  Pacquelin's  cautery  is  prefer- 
able to  the  knife  as  an  excision  instrument.  If  the  inguinal  glands  are  at  all  en- 
larged, such  as  are  so  should  be  removed  also.  These  operations  are  rarely  dangerous 
to  life,  and  usually  the  patient's  sufferings  are  wholly  relieved  for  the  time ;  often  a 
kw  months  of  enjoyable  life  are  obtained  before  the  disease  recurs.  Since  therefore 
in  almost  all  instances  they  give  relief  for  a  longer  or  shorter  period,  while  there  is 
always  a  chance  that  a  cure  may  be  obtained,  it  is  without  doubt  the  surgeon's  duty 
to  give  his  patient  the  benefit  offered  whenever  practicable.  If  the  disease  recur,  a 
second  period  of  health  and  freedom  from  suffering  may  be  obtained  by  a  second  use 
of  the  knife.  Whether  the  operation  be  a  primary  or  a  secondary  one,  it  is  impos- 
sible to  exaggerate  the  importance  of  doing  it  eaily.  It  is  only  in  the  early  cases 
that  there  is  any  chance  of  a  permanent  cure. 

VII.    Non-malignant  Diseases  of  the  External  Genitals. 

The  diseases  of  an  innocent  nature  to  which  the  external  genitals  of  the  female 
are  liable  will  chiefly  find  place  in  connection  with  other  subjects.  Chronic  induration 
and  enlargement  of  the  labia,  clitoris,  &c  ,  is  most  frequently  a  form  of  elephantiasis 
consequent  on  some  venereal  affection.  It  may  be  convenient,  however,  to  remark 
here,  respecting  the  removal  of  these  enlargements,  that  they  may  for  the  most  part 
be  undertaken  with  perfect  safety.  Hypertrophies  of  the  labia  commence  usually 
in  inflammatory  oedema,  produced  by  the  irritation  of  gonorrhceal  discharge,  or  of 
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mucous  tubercules ;  but  when  Ihey  have  advanced  to  a  certain  extent,  they  tend  to 
increase,  in  consequence  of  the  mechanical  impediments  to  a  normal  state  of  circula- 
tion presented  by  their  pendent  position,  and  without  any  reference  to  their  original 
cause.  It  is  therefore  desirable  that  they  should  be  removed  early.  When  very 
large,  the  risk  of  profuse  hemorrhage  is  considerable.  The  bleeding  is  usually  from 
a  multitude  of  small  vessels,  not  from  any  single  one  of  considerable  size.  A 
good  precaution  against  haemorrhage  is  to  transfix  the  base  of  the  pendulous  mass  by 
means  of  harelip-pins  before  using  the  knife.  Over  these  pins  twisted  ligatures  may 
be  applied,  so  as  tightly  to  compress  the  divided  structures  and  arrest  all  bleeding. 
Of  course  all  vessels  that  can  be  tied  separately  should  be  secured  previously  to  the 
application  of  the  twisted  sutures.  On  several  occasions  I  have  found  the  latter  the 
only  means  by  which  the  continued  draining  from  small  vessels  could  be  stopped. 
Excision  by  means  of  the  cautery-knife  (Pacquelin's)  is  an  excellent  method,  and  will 
usually  avoid  all  risk  of  haemorrhage.     Of  late  years  I  have  never  used  any  other. 

These  tumours  consist  only  of  hypertrophied  cutaneous  structures,  and  may  be 
developed  to  a  very  large  size  if  not  removed  in  anticipation.  They  may  involve 
one  or  both  labia,  the  clitoris,  or  any  part  of  the  immediately  adjacent  integument. 
It  is  sometimes  needful  to  bear  in  mind  that  their  subjects  have  often  also  suffered 
from  constitutional  syphilis,  since,  in  the  after-treatment  of  the  wound,  specific 
remedies  may  become  necessary. 

Cystic  tumours  may  be  met  with  occasionally  in  the  subcutaneous  tissues  of  the 
female  genitals.  The  most  common  are  those  formed  in  connection  with  the 
Cowperian  glands.  They  are  to  be  found  about  an  ineh  or  an  inch  and  a  half  within 
the  vulva,  and  placed  a  little  below  the  middle  of  one  or  other  side  of  the  vagina. 
They  are  usually  somewhat  movable,  and  non-adherent  to  the  mucous  membrane ; 
often  very  tender  to  the  touch  ;  and  rarely  larger  than  a  chestnut.  When  opened,  a 
glairy  mucus  escapes,  often  of  foetid  odour.  Their  mucous  contents  may  be  mixed 
in  greater  or  less  degree  with  inflammatory  products  ;  and  sometimes  acute  inflam- 
mation has  occurred  and  dirty  grumous  pus,  of  most  foetid  smell,  is  the  product.  For 
all  these  conditions  the  simple  measure  of  treatment  is  to  lay  them  freely  open, 
and  to  introduce  lint,  to  prevent  premature  closure  of  the  orifice.  They  are  more 
common  in  young  women  than  in  those  of  more  advanced  age,  and  are  not  unfre- 
quently  met  with  soon  after  marriage. 

VIII.    Surgical  Measures  in  Extra- uterine  Pregnancy. 

A  large  majority  of  extra-uterine  pregnancies  end  in  death  from  internal  haemor- 
rhage within  a  few  months  from  the  date  of  conception.  In  some  instances,  however, 
the  foetus  perishes  at  an  early  period  without  rupture  of  its  investments  ;  and  in  these, 
without  causing  any  ill  consequences  at  the  time  of  its  death,  it  may  subsequently 
remain,  for  indefinite  periods,  as  an  encapsuled  mass  within  the  maternal  organism. 
In  a  smaller  group  of  cases  neither  of  these  events  happens;  but  the  life  and 
growth  of  the  foetus  are  prolonged  to  the  full  period  of  gestation,  at  or  about  which 
time,  however,  it  inevitably  dies.  It  is  these  latter  cases  chiefly  which  are  likely  to 
become  of  interest  to  the  surgeon,  though  it  is  possible  that  interference  may  some- 
times be  indicated  at  much  earlier  periods.  In  rare  instances,  after  rupture  of  the 
sac  it  may  be  advisable  to  open  the  abdomen  and  clear  out  the  extra vasated  blood  and 
escaped  foetus. 

In  a  case  in  which  an  extra-uterine  foetus  has  died  at  the  full  period  of  gestation, 
and  remains  lodged  in  its  mother's  abdomen,  several  events  may  ensue.  The  foetus 
may,  in  the  first  place,  remain  without  causing  irritation,  may  gradually  diminish  in 
bulk,  and,  having  been  converted  into  a  mass  of  adipocere,  be  carried  without  material 
inconvenience  to  the  end  of  a  long  life.  Many  instances  are  on  record  in  which  this 
has  been  the  course  of  events,  and  there  is  abundant  proof  that  a  woman  may,  even 
without  detriment,  pass  through  repeated  pi'egnancies,  with  an  encysted  extra-uterine 
child  still  lodged  within  her.  The  second  possible  course  is  that  the  foetus  may  set 
up  irritation,  induce  suppuration  and  cause  ulceration,  either  through  the  abdominal 
wall,  or  into  the  vagina  or  rectum  ;  and  that  thus  a  process  of  natural  expulsion  may 
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be  accomplished.  A  third  event,  which,  like  both  the  preceding,  is  exemplified  in 
many  recorded  cases,  is  that  the  foetus  may  cause  such  an  amount  of  constitutional 
disturbance  as  will  be  fatal  to  the  mother  before  there  has  been  time  for  any  process 
of  expulsion  to  take  place. 

The  questions,  therefore,  on  which  a  surgeon,  who  is  called  upon  to  decide  as  to 
the  treatment  to  be  adopted  in  a  case  of  this  kind,  will  require  information,  are '  — 

1.  What  is,  the  probability  as  to  the  foetus  remaining  in  a  quiescent  state,  should 
the  case  be  left  to  nature  1 

2.  What  is  the  amount  of  risk  that  extreme,  or  even  fatal,  constitutional  irrita- 
tion may  be  set  up  1 

3.  If  the  foetus  set  up  inflammation,  and  a  process  of  spontaneous  expulsion  be 
commenced,  what  is  the  prospect  as  to  the  mother's  surviving  it ;  and  what  may  be  ex- 
pected to;  be  the  amount  of  suffering  through  which  she  will  probably  have  to  pass  ? 

4.  Should  the  surgeon  decide  to  remove  the  foetus  by  an  immediate  operation, 
what  is  the  degree  ofrisk  attending  such  a  procedure  1 

5.  Supposing  the  case  to  be  for  the  present  left  to  itself,  will  there  occur,  at  any 
subsequent  time,  a  suitable  occasion  fur  the  removal  of  the  foetus  after  symptoms  of 
irritation  have  commenced  1 

To  enable  us  to  reply  to  the  above  questions,  a  very  considerable  array  of  cases 
may  be  collected,  paid  they  are  of  a  character  in  respect  to  which  the  evidence 
afforded  by  well-judged  statistics  may  become  exceedingly  valuable.  It  is  not  com- 
patible with  the  space  permitted  by  the  present  work  to  cite  the  cases  themselves  ; 
and  I  am  obliged,  therefore,  to  refer  the  reader  who  may  wish  to  investigate  them 
more  minutely,  either  to  the  excellent  monograph  of  Dr.  Campbell,  or  to  a  series  of 
reports  compiled  by  myself  (in  large  measure  from  Dr.  Campbell's  book)  and  published 
in  the  '  Medical  Times  and  Gazette  '  for  July  and  August  1860.  In  the  reports  in 
question  I  carefully  collected  all  the  cases  I  could  find  published,  amounting  in 
total  to  no  fewer  than  102.  These  may  be  conveniently  grouped  under  the  follow- 
ing heads : — 

Group  A. — Cases  in  which  the  foetus  urns  retained  in  a  quiescent  state  in  the 
mother's  abdomen  to  the  end  of  her  life. — In  this  group  we  have  twenty-one  cases. 
In  three  or  four  instances  living  children  had  subsequently  been  born.  The  shortest 
period  of  the  mother's  life  after  the  death  of  the  foetus  was  four  years,  the  longest 
fifty-six  years.  A  very  much  larger  number  of  cases  are  on  record,  in  which  the 
remains  of  extra-uterine  conceptions  were  retained  for  long  periods  without  incon- 
venience. In  most  of  these,  however,  there  is  reason  to  believe  that  the  foetus  had 
not  nearly  attained  its  full  growth,  and  they  have  therefore  been  excluded. 

Group  B. — Cases  in  which,  without  any  operation,  the  foetus  set  up  irritation,  and 
caused  the  mother's  death. — This  group  is  a  very  important  one,  since  it  contains 
those  in  which  the  natural  processes  were  neither  interfered  with  nor  assisted,  and 
in  which  they  proved  incompetent  to  the  preservation  of  the  mother's  life.  In  not  a 
few  of  them  it  is  probable  that  surgical  interference  at  the  proper  juncture  would 
have  saved  the  patient.  In  this  class  we  have  thirteen  cases.  In  some,  death 
occurred  either  during  the  symptoms  of  false  labour,  which  usually  occur  at  the  time 
the  foetus  dies,  and  last  a  few  days  or  a  week,  or  within  a  short  period  afterwards. 
In  others  the  mother  lived  for  a  few  months  after  the  death  of  the  foetus,  and  in  one 
for  as  long  as  two  years  and  seven  months.  In  none  of  the  cases  counted  in  this 
group  had  any  abscess  given  way  externally,  but  in  several  inflammation  of  the  sac 
had  occurred,  which  would  no  doubt,  had  the  patient  lived  longer,  have  terminated 
in  ulceration,  and  an  attempt  at  spontaneous  expulsion.  The  lesson  of  these  thirteen 
cases  seems  strongly  in  favour  of  interference. 

1  I  have  said  nothing  in  respect  to  the  diagnosis,  since  it  is  usually  not  difficult.  It  may 
he  well  to  insist  on  the  necessity  for  great  caution  before  resorting  to  any  operative  measures. 
This  caution  is  especially  needful  in  regard  to  the  subjective  evidence  furnished  by  the  patient. 
In  one  case,  in  which  Dieffenbach  was  the  operator,  and  the  measure  was  resorted  to  under  the 
sanction  of  Dr.  Heim,  no  foetus  was  found,  and  the  abdomen  was  again  closed  without  remov- 
ing anything.     Fortunately  in  this  case  the  woman  recovered. 
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Group  C.  —  Cases  in  which  ulceration  through  the  abdominal  wall  took  place, 
followed  by  escape  of  the  foetus. — We  have  in  this  twenty-nine  cases,  in  fourteen  of 
which  no  surgical  interference  took  place ;  whilst  in  fifteen,  subsequent  to  the  abscess 
having  given  way,  an  incision  was  practised,  and  the  foetal  remains  extracted  by  the 
hand.  It  will  be  convenient  to  call  this  latter  procedure  secondary  abdominal 
section,  to  distinguish  it  from  primary  abdominal  section,  by  which  we  denote  an 
operation  performed  prior  to  the  occurrence  of  abscess.  Of  the  fourteen  cases  in 
which  nature  did  all,  eleven  recovered,  and  two  died ;  the  result  in  one  not  being 
known.  Of  the  fifteen  in  which  secondary  abdominal  section  was  performed,  in  one 
the  result  is  not  known,  and  of  the  others  all  but  one  recovered.  The  cases  in  the 
next  group  differ  only  from  these  in  regard  to  the  position  in  which  the  abscess  gave 
way. 

Group  D. — Cases  in  which  ulceration  into  the  vagina  or  rectum  occurred,  followed 
by  exptdsion  cf  foetal  remains.- — In  several  of  these,  more  or  less  of  surgical  assistance 
was  afforded  in  the  extraction  of  bones,  &c,  as  they  were  protruded  from  the  cyst 
into  the  cavity  involved.  The  group  comprises  twenty-three  cases,  of  which  only 
three  ended  fatally. 

There  now  remain  for  consideration  only  the  last  group  of  cases,  in  which  the 
surgeon  interfered  early,  abdominal  section  being  performed  before  abscess  had 
occurred.  In  some  of  these  the  operation  was  performed  during  inflammation  of  the 
cyst,  and  when  the  patient's  constitutional  symptoms  required  that  something  should 
be  done  for  her  relief;  in  others  it  was  adopted  when  all  was  for  the  present  quiet, 
and  with  the  object  of  ridding  the  patient  of  a  burden,  or  of  preventing  possible 
mischief  in  future. 

Group  E. — Cases  in  which,  primary  abdominal  section  was  performed. — In  this 
group  we  find  sixteen  cases  ;  out  of  which  six  resulted  in  recovery,  and  ten  in 
death. 

Keeping  our  attention  strictly  confined  to  the  question  as  to  the  propriety  of 

surgical  treatment  in  these  cases,  it  will  be  seen  .that  the  facts  just  adduced  afford 

us  most  valuable  guidance.     The  facts  in  favour  of  secondary  abdominal  section  are 

conclusive.     No  one  can  doubt  that  in  cases  in  which  processes  of  suppuration  and 

ulceration  have  already  been  set  up,  it  is  the  surgeon's  province  to  assist  in  the 

removal  of  the  decomposing  body.     The  chief  point  in  debate  is,  therefore,  in  respect 

to  those  cases  in  which  as  yet  no  symptoms  have  been  induced.     Let  us  suppose  a 

woman  in  perfect  health  with  a  dead  extra-uterine  foetus  retained  in  her  abdomen. 

She  has  probably  passed  the  date  at  which  labour  was  expected  by  several  months, 

and  is  quite   free   from   all    uterine    disturbance ;    her    menstruation   being   again 

regularly   established.     Ought  the    surgeon,   in   such    a  case,  to  perform   primary 

abdominal  section  ;  or  ought  he  to  advise  the  patient  to  let  present  well  alone,  and 

not  submit  to  operative  interference  until  it  should  become  needful  1     On  the  one 

hand  is  the  fact  that  a  large  number  of  cases  similar  to  our  supposed  one  have  been 

followed  by  no  ill  consequences  whatever,  and  that  their  subjects  have  lived  to  old 

age,  in  some  instances  becoming  the  mothers  of  living  children ;  on  the  other  hand,  we 

have  seen  that,  in  a  considerable  majority  of  cases,  the  retained  foetus  does  sooner  or 

later  set  up  irritation,  and,  in  not  a  few,  of  such  a  severe  character  as  to  cause  the 

death  of  the  mother.     If  no  opportunity  for  surgical  interference  were  likely  to  occur 

again,  there  might  be  valid  reason  for  urging  the  immediate   operation.     But  the 

fact  is,  as  I  have  shown,  that  while  primary  abdominal  sections  are  very  fatal,  those 

performed  subsequent  to  spontaneous  inflammation  are  followed  by  a  large  proportion 

of  recoveries.     The  difference  between  the  two  operations  is  very  great  indeed.     In 

the  one,  in  all  probability,  a  healthy  peritoneal  sac  is  laid  open ;  whilst  in  the  other, 

adhesions  having  formed,  the  incision  amounts  to  little  more  than  opening  a  large 

abscess.     After  the  one,  the  decomposing  debris  of  the  placenta,  the  foetid  pus,  &c, 

will  have  access  to  the  peritoneal  sac  ;  whilst  in  the  other  they  are  wholly  shut  off 

by  adhesions.     Whoever  shall  carefully  examine  the  cases  to  which  I  have  referred 

will,  I  think,  come  to  the  conclusion  that  the  longer  the  interval  allowed  to  elapse 

between  the  death  of  the  foetus  and  the  operation  for  its  removal,  the  less  the  danger 
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of  the  latter.  Dr.  Campbell  regards  the  operation  as  not  advisable  until  after  '  the 
system  of  the  parent  has  been  restored  to  its  unimpregnated  condition,  and  nature 
has  evinced  a  disposition  to  remove  the  extraneous  mass.'  Dr.  Parry  of  Philadelphia, 
who  has  recently  re-examined  the  subject,  comes  to  the  same  conclusion. 

As  regards  the  operation  itself,  little  need  be  said.  The  tumour  should  be  opened 
over  its  most  prominent  part,  and  sufficiently  freely  to  allow  of  the  introduction  of 
the  hand.  Unless  the  placenta  be  found  detached,  it  ought  not  to  be  removed,  but 
left  to  come  away  afterwards.  The  attempt  to  detach  it  might  very  possibly  tear 
through  the  cyst,  and  onen  into  the  peritoneal  cavity.  If  no  adhesions  between  the 
cyst  and  the  parietes  be  found,  the  opening  in  the  former  should  be  brought  well 
forward  into  the  wound,  and  there  secured  by  sutures.  The  after-treatment  should 
be  conducted  on  general  principles,  efficient  drainage  and  the  use  of  antiseptics  being 
the  most  important. 


IX.    Operations  for  Rupture  of  the  Perineum,  and  its  Consequences. 

Rupture  of  the  perinseum  occurring  during  the  passage  of  the  foetal  head  may 
vary  greatly  in  its  extent.  If  it  involve  only  a  limited  extent  of  the  anterior  edge, 
it  is  of  little  consequence,  and  may  be  disregarded.  If,  however,  it  extend  back- 
wards through  almost  the  entire  length  of  the  structure,  there  will  be  great  risk 
that  if  nothing  be  done  the  patient  will  hereafter  suffer  from  prolapsus  of  one  or 
other  of  the  pelvic  viscera.  In  a  still  more  severe  class  of  cases,  the  sphincter  of  the 
bowel  is  also  torn  through,  with  the  result  of  incontinence  of  faeces.  In  all  cases 
except  those  first  mentioned,  in  which  the  laceration  is  trivial,  it  is  very  desirable 
that  the  rent  should  be  closed.  Should  opportunity  occur  immediately  after  delivery 
it  cannot  be  done  too  early.  The  edges  of  the  tear  should  be  well  cleansed,  and 
secured  firmly  in  apposition  by  deep  sutures  in  the  manner  about  to  be  described. 
It  is  quite  possible  that  the  bruised  condition  of  the  parts,  the  presence  of 
lochia!  discharge,  and  the  state  of  the  patient's  health,  may  interfere  with  union  ; 
but  even  should  they  altogether  prevent  it,  nothing  will  have  been  lost  by  the 
attempt. 

Should  no  operation  have  been  performed  immediately   after  the  accident,   or 
should  it  have  failed  to  secure  union,  the  patient  will  probably  come  under  care 
subsequently,  suffering  either  from  prolapsus  or  inability  to  retain  her  faeces,  or  from 
both.     Whether   the  sphincter  ani  have   been  torn  or  not  signifies   but   little  as 
regards  the  operation  to  be  performed.     It  is  remarkable  that  it  is  as  easy  to  procure 
union  in  the  more  severe  as  in  the  slighter  cases,  and  the  mode  of  operating  is  very 
similar  in  both.     With  regard  to  the  relief  of  the  two  classes  of  symptoms,  however 
it  is  widely  different.     If  the  sphincter  ani  have  been  torn  through,  the  patient  may 
be  safely  promised  that  an  operation  for  the  restoration  of  the  perinaaum  will  be 
effectual  in  giving  her  full  control  over  the  lower  bowel ;  but  it  is  impossible  to 
speak  so  confidently  as  regards  the  lesser  evil  of  prolapsus.     With  respect  to  the 
degree  of  advantage  to  be  expected  as  to  the  prolapse,  the  reports  of  those  who  have 
tried  these  operations  vary  considerably.     Those  who  appear  to  have  examined  the 
matter  most  ca,ndiclly  confess  that  in  not  a  few  cases  considerable  disappointment 
followed;  and  that  although  benefited  for  a  time,  the  prolapse  subsequently  returned. 
We  can  have  little  difficulty  in  understanding  this,  if  we  bear  in  mind  that  the 
severest  forms  of  prolapsus,  whether  of  uterus,  rectum,  or  bladder,  are  quite  com- 
patible with   perfect  integrity  of  the   perinseum.     Other  causes,  besides  want  of 
support  below,  usually  conduce  to  the  descent  of  the  viscera  into  the  vulva.     Still 
there  can  be  no  doubt  whatever  in  the  minds  of  those  who  have  seen  much  of  these 
cases  that  loss  of  the  perinseum  favours  prolapse,  and  that  its  restoration  does  much 
to  obviate  it.     With  regard  to  the  degree  of  benefit  obtained,  much  will  depend 
upon    the    mode   of  operating.       If,     as   in   some     cases   on   record,    the   operator 
contents  himself  with  simply  denuding  a  narrow  strip  on  each  side  the  vulva,  and 
uniting  the  parts  across,  a  thin  perinseum,  consisting  of  little  more  than  integument, 
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will  be  the  result ;  and  the  most  that  can  be  expected  will  be,  that  what  was 
complete  prolapsus  may  subsequently  not  amount  to  more  than  procidentia.  If,  on 
the  other  hand,  the  denudation  be  carried  high  up  into  the  vagina,  and  the  parts 
carefully  united  very  deeply,  the  lower  two  inches  of  the  canal  may  be  greatly 
narrowed,  and  an  effectual  impediment  to  the  descent  of  the  viscera  afforded. 
Although  operations  with  this  object  have  been  performed  in  England  during  the 
last  few  years  by  many  surgeons,  and  with  considerable  frequency,  yet  but  few  data 
are  on  record  by  which  to  estimate  the  ultimate  benefits.  I  may  therefore,  perhaps, 
be  excused  for  referring  to  my  own  individual  and  but  limited  experience. 

Including  three  cases  in  which  the  sphincter  aui  wa.s  also  torn  through,  my  operations  for 
restoration  of  the  perinseurn,  in  order  to  obviate  prolapse,  have  been  ten  in  number.  In  none 
did  any  untoward  results  occur  ;  but  in  one  no  union  was  obtained.  In  two  or  three,  to  my 
knowledge,  the  patients  suffered  from  procidentia  more  or  less  during  subsequent  years.  In 
three  others  I  lost  sight  of  the  patients  within  a  few  months  of  the  operation,  there  having 
been  no  relapse  whilst  they  remained  under  observation.  In  three  I  can  speak  confidently  as 
to  the  permanency  of  the  relief  afforded,  since  I  had  opportunities  of  examining  the  patients 
several  years  afterwards.  In  one  instance  the  patient,  an  elderly  woman,  who  before  the 
operation  suffered  from  complete  prolapsus  in  a  most  distressing  form,  the  uterus  being 
swollen  and  deeply  ulcerated,  received  most  signal  benefit.  I  examined  her  repeatedly  during 
the  two  years  following,  and  always  found  the  uterus  high  up  in  the  vagina.  She  lived  six 
years  afterwards  ;  and  I  was  assured  by  her  daughter  that  up  to  the  time  of  her  death  she 
had  remained  quite  free  from  her  old  malady. 

The    operation  for  making  a  new    perinaeum  is   conducted   on   the  same  plan 

whether  the   sphincter  ani  be   torn  through  or  not.     The  cicatrised   edges  of  the 

Fig.     88.  ■ Per-  laceration  are  to  be  freely  denuded,  and  the  parts  united  by  deep 

forated      Metal  quill-sutures.     The  sutures  may  be  tied  over  a  piece  of  quill,1  a 

.Splints,  for  use  piece  of  bougie,  or,  what  I  prefer,  a  perforated  metal  bar.     I  have 

f™       x>    *f  10j    used  those  figured  in  the  woodcut  in  several  cases,  and  found  them 
tor       Ruptured 


Perinasum. 


The  wires  are  brought  through  the  holes 


exceedingly  convenient 

and  then  twisted  round  the  pegs.  This  allows  of  any  single  wire 
which  may  appear  to  be  either  not  tight  enough,  or  too  tight,  being 
readjusted  with  great  ease. 

During  the  operation  the  patient  should  be  under  the  influence 
of  chloroform,  and  in  the  lithotomy  position.  The  vagina  should 
be  well  opened  by  means  of  the  duck-billed  speculum,  and  a  plenti- 
ful supply  of  ice  should  be  at  hand  to  arrest  the  bleeding.  It  is 
desirable  to  denude  extensively,  both  as  regards  the  length  and 
the  thickness  of  the  new  perinseum.  Very  much,  as  to  the  degree 
of  relief  to  the  prolapsus,  will  depend  upon  whether  a  good  thick 
cushion  is  obtained  or  only  a  thin  cutaneous  one.  It  is  desirable 
also  to  narrow  the  vagina  for  some  distance.  These  important  ends 
are  best  secured  by  dissecting  up  the  mucous  membrane  of  the 
vagina,  posteriorly  and  laterally,  for  a  considerable  length  upwards. 
Immediately  in  front  of  the  rectum  the  denudation  should  extend 
an  inch  and  a  half  upwards,  and  from  this  point  it  may  slant 
laterally  on  each  side,  downwards  and  forwards,  to  the  point  selected 
as  the  front  edge  of  the  new  structure.  The  dissection  should 
be°in  from  below.  Instead  of  cutting  away  the  flap  of  mucous  membrane,  I  much 
prefer  to  adopt  a  plan  somewhat  similar  to  that  of  Fricke.2  The  mucous  membrane  is 
turned  upwards  into  the  vagina,  and  the  deep  sutures  are  passed,  the  one  nearest  to 
the  rectum  being  introduced  into  the  full  depth  of  the  denuded  tract — i.e.  an  inch 
and  a  half  from  the  surface.  The  other  sutures  will  pass  to  less  depths,  the  most 
anterior  one  being  the  shallowest.  The  flap  of  mucous  membrane  is-  now  trimmed 
at  its  sides,  and  is  united  by  wire  sutures  to  the  anterior  edges  of  the  new  peiinaeum. 

1  Some  operators  have   recently   contented   themselve3  with   common   silk   interrupted 
sutures,  wholly  discarding  the  quills. 

2  This  method  of  saving  the  flaps  was  fully  described  by  me  in  the  first  edition  of  this 
woi'k  (1804). 


DISEASES   OF   THE    OVARY. 


409 


'       '  Fig.  89. — A  modified  Duck-bill  Specu- 
I  believe  tnat       ium  .  tjie  mos^  COUVenient  form  for 


vaginal  operations, 
fication  of  Sims'.) 


(Pratt's  modi- 


It  thus  slopes  forward,  covering  over  the  deep  surface  of  the  newly  united  parts 
and  extending  their  whole  length.  This  flap  is  nourished  by  its  attachment  above  to 
the  vagina,  and,  according  to  my  experience, 
there  is  no  risk  of  its  sloughing, 
it  materially  favours  union  by  preventing  vaginal 
dischai-ges  from  gravitating  into  the  wound ;  and 
it  also  greatly  thickens  and  strengthens  the  new 
perinseum.  Of  course,  when  the  rectum  is  torn 
high  up,  a  central  flap  cannot  be  obtained  ;  but 
we  should  still,  in  these  cases,  save  as  much  as 
possible  of  the  lateral  ones.  The  parts  should 
not  be  closed  until  the  bleeding,  which  is  often 
rather  free,  has  a  good  deal  diminished.  Some 
operators  have  insisted  strongly  on  the  import- 
ance of  freely  dividing  the  sphincter  ani ;  and 
in  cases  in  which  the  laceration  extends  high 
into  the  bowel,  this  measure  is  undoubtedly  im- 
portant. In  cases  in  which  the  sphincter  has 
not  been  torn,  it  is  certainly  unnecessary  to 
divide  it ;  and  even  in  some  in  whicli  it  has 
been  so,  excellent  results  may  be  obtained 
without. 

In  the  after-treatment  the  bladder  should  be 
kept  empty  and  the  bowelsrelaxed.    The  sutures 
should  not  be  removed  until  the  tenth  or  twelfth   day,  and,  however  sound  the 
union,  the  patient  should  be  made  to  keep  her  bed  for  at  least  three  weeks. 

Fig.  00. — The  Perinseum,  after  coaptation  by  deep  sutures,  &c. 


The  recumbent  posture  made  necessary  by  the  operation  is,  no  doubt,  an 
important  part  in  the  cure  of  the  prolapsus  for  which  the  operation  is  often  performed. 
It  allows  time  for  a  swollen  and,  perhaps,  ulcerated  uterus  to  diminish  in  bulk  and 
weight,  and  for  its  stretched  ligaments  to  shorten. 

Prolapse  of  uterus. — Operations  having  for  their  object  the  relief  of  prolapse  of 
the  uterus  in  severe  cases  by  the  method  of  narrowing  of  the  vagina,  were  performed 
by  Mr.  Baker  Brown,  and  have  more  recently  been  advocated  by  Professor  Le  Fort 
and  others. 


X.    Organic  Diseases  of  the  Ovary. 

The  organic  diseases  of  the  ovary  and  adjacent  parts  may  be  thus  classed  : — 
1,  Simple  and  single  cysts ;  2,  multiple  cysts;  3,  proliferating  cysts;  4,  dermoid 
cysts;  5,  cysts  of  Fallopian  tube,  broad  ligament  or  parovarium  ;    6,  solid  fibroid 
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growths ;  7,  solid  malignant  growths.     It  will  be  convenient  to  say  a  few  words 
respecting  each,  beginning  with  the  last. 

The  fibrous  growths  of  the  ovary  are  decidedly  rare,  perhaps  much  more  so  than 
is  supposed.  They  may  in  some  instances  attain  very  considerable  size,  and  may  even 
approach  that  of  a  pregnant  uterus ;  more  usually  they  are  much  smaller.  Their 
substance  is  made  up  of  dense  fibrous  tissue,  which  replaces  the  stroma  of  the  organ, 
and  by  which  the  latter  is  at  length  wholly  substituted.  During  life  it  would  be 
difficult  to  diagnose  with  any  certainty  between  a  fibroid  tumour  of  the  ovary  and  a 
similar  growth  from  the  uterus  (if  detached  and  pedunculated) ;  but  as  the  rule  of 
treatment  is  the  same  for  both,  but  little  practical  importance  attaches  to  the  question. 
In  both  it  is  desirable  to  give  a  fair  trial  to  the  bromide  or  iodide  of  potassium,  or  to 
some  natural  water  holding  haloid  salts  in  solution  (Kreuznach,  &c.)  These  salts 
are  to  be  recommended,  not  so  much  in  the  hope  of  inducing  any  absorption  of  the 
tumour,  as  of  repressing  its  vitality  and  arresting  its  further  growth.  Solid  tumours 
occupying  the  abdomen,  whether  originating  from  the  ovary  or  the  uterus,  and  whether 
believed  to  be  innocent  or  malignant,  should  as  a  rule  not  be  interfered  with.  If 
innocent,  they  rarely  cause  death,  and  at  a  certain  period  of  life  almost  always  begin 
to  shrink ;  whilst  any  attempt  to  remove  them  by  abdominal  section  is  attended  by 
great  danger. l  If  malignant,  the  reasons  against  their  removal,  or  rather  against 
the  attempt  at  it,  are  manifold  and  apparent.  The  form  of  cancer  most  frequent  in 
the  ovary  is  that  known  as  alveolar,  or  colloid,  and  the  tumour  thus  constituted 
is  cystic  rather  than  solid.  In  rare  instances,  however,  medullary  cancer  occurs 
as  a  primary  disease  in  the  ovary,  and  a  very  large  tumour  may  be  thus 
developed. 

Cystic  disease  of  the  ovary. — This  disease  may  present  itself  in  two  forms,  the 
simple  and  the  proliferous  cysts ;  but  the  two  are  very  closely  allied,  and  the  former 
may  at  any  time  assume  the  characters  of  the  latter.  Again,  we  must  note  that  the 
proliferous  or  compound  cysts  differ  much  amongst  themselves  in  the  degrees  in  which 
their  peculiar  endowment  is  developed.  Some  show  but  little  tendency  to  reproduc- 
tion, whilst  others  exhibit  the  utmost  activity.  There  is  good  reason  for  believing 
that  the  simple  cysts  of  the  ovary  are  developed  by  the  dropsical  dilatation  of 
Graafian  vesicles.  Not  unfrequently  more  than  one  is  formed  in  the  same  ovary ; 
and  at  later  stages  the  partitions  between  them  may  be  broken  down,  and  a  single 
irregularly  chambered  cavity  may  result.  Simple  cysts  may  attain  a  very  large  size,  but 
the  compound  ones,  as  a  rule,  exhibit  yet  greater  activity  of  growth.  The  confound 
or  proliferous  ovarian  cyst  is  by  very  far  the  most  frequent  form  of  ovarian  dropsy, 
and  is  closely  homologous  to  the  cystic  diseases  of  the  breast  and  testis,  allowance 
being  made  for  the  different  structural  peculiarities  of  these  organs.  It  is  probable 
that  the  morbid  action  usually  commences  in  the  stroma  of  the  ovary,  but  it  may  in 
some  instances  originate  in  the  Graafian  vesicles.  With  regard  to  the  contents  of 
ovarian  cysts,  it  may  be  stated  to  consist  of  an  albuminous  fluid  of  greater  or  less 
density.  In  simple  cysts  the  fluid  is  usually  thin,  but  in  compound  ones  it  varies 
from  the  consistence  of  a  dilute  solution  of  gum-arabic  to  that  of  stiff  glue.  In  the 
latter  it  often  varies  very  greatly  in  different  cysts  composing  the  same  tumour.  In 
colour  it  also  presents  great  varieties,  from  a  clear  watery  fluid  to  a  dark  tar-like  one. 
It  often  contains  sparkling  scales  of  cholesterine  in  immense  quantities.  In  rare 
instances  ovarian  cysts  contain  a  sero-purulent  fluid,  or  even  pus.  This  is  more 
common  in  simple  than  in  compound  cysts,  and  usually  is  a  consequence  of  inflamma- 
tion after  tapping.  The  term  'alveolar  or  colloid  cancer  '  has  been  applied  to  a  not 
very  infrequent  variety  of  compound  cyst  of  the  ovary  in  which  very  numerous 

1  In  these  remarks  it  is  intended  to  include  only  those  tumours  which  have  passed  upwards 
into  the  abdominal  cavity  and  become  pedunculated.  Uterine  fibroids  still  occupying  the  walls 
oi  the  uterus  are  treated  of  elsewhere  (see  p.  397  et  seq.)  It  must  be  always  remembered  that 
the  dangers  of  abdominal  section  for  solid  tumours  far  exceed  those  of  ovariotomy.  As  the  tu- 
mour cannot  be  diminished  by  tapping,  the  incision  must  be  very  free,  whilst  the  peduncle,  if 
it  exist,  is  certain  to  be  short,  thick,  aud  very  vascular.  Of  late  years,  however,  many  such 
tumours  have  been  successfully  removed. 
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loculi  exist,  and  the  spaces  are  filled  by  a  semi- solid  tenacious  substance  resembling 
gum.  This  variety,  however,  not  unfrequently  complicates  tumours  in  which  many 
cysts  contain  fluid  and  resemble  those  of  the  common  compound  form.  There  is 
much  reason  to  doubt  whether  the  usual  tendencies  of  true  cancer  are  ever  manifested 
by  it.  Again,  we  must  note  that  compound  ovarian  cysts  differ  not  only  in  respect 
to  the  density  of  the  contents,  but  also  in  the  thickness  of  the  intervening  solid 
substance.  Miiller  has  applied  the  designation  of  cysto-sarcoma  to  those  in  which 
the  fibrous  intercystic  substance  equals  or  exceeds  in  quantity  the  contained  fluid. 
Here,  again,  however,  all  degrees  may  be  observed  in  different  tumours,  and  even  in 
different  parts  of  the  same  tumour,  and  we  cannot  therefore  venture  to  separate 
abruptly  ovarian  cystic  tumours  into  different  classes.  Good  typical  examples  of  all 
of  them — a,  the  simple,  single  •  cyst ;  b,  the  simple  but  multiple  cyst ;  c,  the  pro- 
liferous or  compound  cyst ;  d,  the  proliferous  or  compound  cyst  with  colloid  contents ; 
e,  the  proliferous  with  large  sarcomatous  formation — may  frequently  be  met  with  ; 
but  in  a  large  majority  of  instances  ovarian  tumours  share  the  characters  of  two  or 
more  of  these  varieties.  The  more  active  the  proliferous  tendency,  the  further  the 
departure  from  simplicity  of  organisation,  the  more  nearly  does  that  tumour  approach 
in  its  relations  to  malignancy.  Whether,  however,  any  form  of  ovarian  tumour,  ex- 
cepting the  fungoid  (medullary),  is  truly  cancerous  in  its  tendencies,  is  a  matter  of 
much  doubt,  and  practically  all  must  be  treated  as  if  it  were  proved  that  they  are 
not  so. 

There  is  yet  another  variety  of  ovarian  cyst  to  be  mentioned,  that,  namely,  in 
which  a  structure  resembling  the  cutaneous  integument  (both  in  structure  and  func- 
tion) is  formed.  These,  known  as  dermoid  cysts,  possess  the  power  of  producing  in 
their  lining  membrane  all  the  appendages  of  the  skin — hair,  teeth,  &c. — and  of 
excreting  into  their  interior  the  ordinary  secretions  of  that  structure.  Thus  not 
unfrequently  teeth,  balls  of  hair,  or  large  quantities  of  fat  are  found  in  them.  Plates 
of  bone  are  also  sometimes  met  with,  and  the  presence  of  these  may  occasionally  be 
recognised  before  the  operation  and  thus  lead  to  a  definite  diagnosis.  Dermoid  cysts 
usually  complicate  other  forms  of  ovarian  tumour,  and  they  have  been  frequently 
removed  with  success.  Mr.  Wells  gives  interesting  details  of  a  series  of  cases  which 
occurred  in  his  practice  (see  page  69  et  seq.)  They  may  be  met  with  at  all  ages, 
even  in  infancy. 

Cyst  formations  not  actually  in  the  ovary  itself  may  present  considerable  variety 
as  to  the  precise  place  of  origin.  They  may  occur  in  the  broad  ligament  from 
dilatation  of  the  tubes  of  the  parovarium,  or  from  expansion  of  the  bulbs  of  the 
Woolhan  organ.  They  usually  remain  of  small  size,  and  are  discovered  only  by 
accident.  In  some  cases,  however,  parovarian  cysts  may  enlarge  so  as  to  fill  the 
abdomen.  They  are  usually  attended  by  less  constitutional  disturbance  than  is 
present  in  true  ovarian  tumours,  but  the  diagnosis  can  be  at  best  conjectural  until 
the  operation  is  performed.  They  not  unfrequently  present  the  condition  of  entire 
absence  of  pedicle.  A  yet  more  rare  form  is  that  in  which  the  cyst  is  formed  partly 
in  the  substance  of  the  ovary,  and  partly  by  dilatation  of  the  Fallopian  tube.  These 
tubo-ovarian  cysts  may  attain  large  size,  and  have  the  peculiar  clinical  feature  that  it 
is  possible  for  them  to  empty  themselves  into  the  uterus  and  to  disappear  without 
risk  to  the  patient.  Mr.  Wells  has  recorded  some  cases  in  which  this  took  place  after 
the  cyst  had  attained  a  size  sufficient  to  suggest  the  necessity  for  operation. 

With  regard  to  the  relative  frequency  of  the  different  forms  of  ovarian  disease,  Dr. 
West  supplies  us  with  the  following  data  :  of  a  total  of  sixty  cases,  forty-one  recorded 
by  Scanzoni  and  nineteen  by  himself,  simple  cysts  occurred  in  fifteen;  fat- cysts  in 
one ;  compound  cysts  (with  cysto-sarcomata)  in  twenty-three  ;  colloid  or  alveolar  in 
nineteen  ;  cancer  with  cyst-formation  in  two. 

Post-mortem  examinations  prove  that  the  two  ovaries  are  equally  liable  to 
disease.  In  a  not  inconsiderable  proportion  of  cases  both  organs  are  affected 
together. 

Ovarian  disease  may  occur  at  any  age,  from  infancy  upwards.  It  is  of  tolerable 
frequency  during  the  whole  period  of  sexual  activity,  but  most  so  during  the  latter 
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half — i.e.  from  thirty  to  forty-five.  It  is  very  rare  in  childhood,1  and  decidedly  infre- 
quent after  the  complete  cessation  of  the  menstrual  function.  It  is  relatively  ruore 
common  in  single  than  in  married  women,  and  of  the  latter  a  large  number  have 
either  been  sterile  or  have  manifested  but  feeble  fecundity.  Beyond  this  latter  fact 
nothing  can  be  asserted  as  to  the  causes  of  ovarian  disease. 

The  rate  of  growth  of  ovarian  tumours  is  subject  to  considerable  variety.  In  the 
majority  of  cases,  in  from  two  to  three  years  from  the  commencement,  or  at  least 
from  its  first  discovery,  the  tumour  will  have  become  large  enough  to  fill  the  abdomen 
and  produce  inconvenience  by  pressure  on  the  viscera.  In  many  the  rate  of  progress 
is  much  more  rapid ;  in  a  few,  and  especially  in  the  aged,  it  may  be  much  slower. 
Beyond  the  stage  described,  we  are  not  able  easily  to  ascertain  the  average  natural 
progress  of  ovarian  tumours,  since  in  a  great  majority  of  instances  one  or  other  mode 
of  treatment  is  adopted  as  soon  as  the  drops}7  becomes  a  serious  inconvenience.  Such 
facts  as  are  on  record,  however,  do  not  encourage  the  hope  that  in  patients  under 
forty  ovarian  disease,  not  interfered  with,  may  frequently  be  protracted  over  many 
years.  As  soon  as  the  abdomen  is  distended,  the  patient's  health  begins  to  fail,  the  pro- 
cess of  assimilation  is  interfered  with,  exercise  is  pi-evented,  the  demands  of  the  tumour 
are  a  drain  upon  the  patient's  strength,  and  she  becomes  rapidly  thinner  and  more 
feeble ;  the  tumour  still  grows,  the  lower  limbs  become  cedematous  from  pressure  on 
the  veins,  the  thorax  (both  ribs  and  diaphragm)  is  displaced  upwards  and  fixed, 
rendering  respiration  difficult  and  incomplete  ;  2  the  patient  ceases  to  be  able  to  lie 
down,  and,  after  a  most  painful  illness,  death  at  length  puts  a  period  to  her  sufferings. 
That  the  latter  stages  of  ovarian  dropsy  should  be  prolonged  over  months  instead  of 
weeks  would  be  a  matter  of  regret  rather  than  congratulation.  In  addition  to  the 
ills  above  mentioned,  intercurrent  attacks  of  peritonitis  are  common  in  the 
course  of  ovarian  dropsy,  and  not  very  unfrequently  spontaneous  inflammation 
of  the  interior  of  one  of  the  cysts  takes  place.  Either  of  these  occurrences  may 
very  seriously  reduce  the  health  of  the  patient,  and  the  latter  may  prove  directly 
fatal. 

Before  proceeding  to  consider  the  different  surgical  measures  by  which  relief  may 
be  afforded,  we  must  refer  to  the  possibility  of  accidental  or  spontaneous  cure.  It  is 
probable  that  now  and  then  an  ovarian  cyst  may,  without  having  ruptured,  sponta- 
neously cease  to  secrete,  and  become  greatly  diminished  in  size.  This  termination 
has,  I  think,  been  illustrated  in  one  case  under  my  own  care ;  but  there  can  be  no 
doubt  that  it  is  an  exceedingly  rare  one.  The  rupture  of  the  cyst,  either  by  violence 
or  by  ulceration,  into  an  adjacent  viscus  is  much  more  frequent,  and  numerous  cases 
are  on  record  in  which  cures  have  been  brought  about  in  this  manner.  Notwith- 
standing an  occasional  cure  so  produced,  however,  the  internal  rupture  of  an  ovarian 
cyst  is  scai'cely  an  event  to  be  desired.  In  not  a  few  the  death  of  the  patient  is  the 
immediate  consequence,  whilst  in  others  recovery  onty  results  after  severe  peritonitis 
and  a  dangerous  illness.  It  is  of  course  only  in  cases  of  single  cysts  that  any  per- 
manently satisfactory  result  is  to  be  hoped  for,  and  even  in  these  the  probability  is 
great  that,  after  the  rent  has  closed,  re-secretion  of  the  fluid  will  follow.  If,  instead 
of  rupture  into  the  peritoneal  sac,  the  tumour  have  ulcerated  into  the  bowel  or 
vagina,  all  the  clangers  incident  to  inflammation  of  the  cyst-cavity  will  probably  be 
encountered. 

AVe  may,  then,  safely  allege  that  ovarian  dropsy  is,  as  regards  any  probable 
process  of  natural  and  spontaneous  relief,  an  incurable  disease.  Further  than  this, 
we  may  safely  add  that,  putting  aside  certain  exceptional  cases  met  with  chiefly  in 
aged  patients,  it  is  a  disease  which,  within  from  one  to  three  years  of  its  commence- 
ment, may  be  expected  greatly  to  incapacitate  its  subject  for  the  ordinary  enjoyment 
of  life,  and  at  the  end  of  one  or  two  years  more  to  end  fatally,  after  extreme  and 
protracted  suffering.     In  this   statement  of  clinical  fact  we  have  the  measure  of 

'  Kiwiscb  alludes  to  a  specimen  of  cystic  disease  of  the  ovary  from  a  child  aged  one  year. 
I  have  myself  seen  a  large  ovarian  tumour  in  a  girl  of  twelve. 

■  See  plates,  by  Dr.  Bright,  in  Gui/s  Hospital  Reports,  vol.  ix.,  or  in  New  Sydenham 
Society's  reprint,  p.  90,  plate  33,  and  p.  122.  plate  36.     See  also  Mr.  Wells' book. 
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the  value  of  surgical  methods  of  relief.     To  these  latter  the  reader's  attention  is  now 
asked. 

In  former  editions  of  this  work  I  discussed  in  detail  the  methods  of  treatment  in 
vogue  before  the  final  triumph  of  ovaiiotomy,  but  it  is  now  scarcely  worth  while  to  do 
more  than  mention  them.  They  have  become  for  the  most  part  matters  of  history. 
Those  who  wish  to  know  more  of  the  plans  formerly  tried  in  the  hope  of  procuring 
complete  cure  of  ovarian  dropsy  without  encountering  the  supposed  dangers  of  extir- 
pation of  the  tumour,  must  refer  to  the  original  edition  of  this  essay.  The  following 
methods  are  there  described  :  1,  By  repeated  tappings  ;  2,  by  pressure  after  tapping  ; 
3,  by  the  use  of  mercury ;  4,  by  injections  of  iodine  ;  5,  by  the  establishment  of 
fistulas.     Of  late  years  these  have  all  been  wholly  disused. 

First,  let  it  be  remarked  that  no  impression  can  be  more  false  than  that  the  ex- 
tirpation of  an  ovarian  tumour  is  a  procedure  requiring  but  little  surgical  skill  or 
forethought,  and  making  demands  only  upon  the  surgeon's  courage.  Perhaps  there 
is  no  operation  in  surgery  presenting  greater  scope  for  ingenuity,  and  requiring 
more  prompt  attention  to  numerous  details  in  its  performance.  Hence  the  remark- 
able success  which  has  attended  the  operation  in  the  hands  of  specialists  as  compared 
with  that  of  other  surgeons. 

The  operation. — In  preparation  for  ovariotomy,  the  surgeon  should  be  provided, 
in  addition  to  scalpels,  director,  &c,  with  at  least  two  large  trocars,  one  of  them 
armed    with    an  india-rubber 

tube,  two  or  three  strong  vul-  Fig.  91- — Trocar,  armed  with  tubing,  for  use  in 

sellum    forceps,    half-a-dozen  Ovariotomy, 

bulldog  forceps  of  Wells'  pat- 
tern, cautery  instruments, 
some  gilt  harelip-pins  and 
silver- wire  sutures,  and  strong 
hemp  ligatures.  Some  strips 
of  new  flannel,  and  several 
large  unused  sponges,  made 
soft  by  scalding,  should  also 
be   at   hand.     The   operation 

should  be  performed  in  the  room  where  the  patient  is  to  remain,  and  it  should 
be  a  large  and  well-ventilated  one.  If  the  weather  be  not  hot,  the  temperature 
of  the  room  should  be  raised  to  70°  or  75°,  and  the  air  moistened  with  steam. 
With  regard  to  spscial  preparation  of  the  patient,  nothing  is  needful  beyond 
the  ascertaining  that  her  bowels  have  been  opened  on  the  previous  day,  and  that  she 
is  in  usual  health.  As  the  operation  may  be  prolonged,  she  should  be  warmly  clad 
on  those  parts  which  it  will  nofc  be  requisite  to  expose,  and  precautions  should  be 
taken  to  prevent  her  dress  from  being  wetted  by  the  fluid.  An  anaesthetic  having 
been  administered,  an  assistant  should  introduce  a  catheter  and  empty  the  bladder. 
The  patient  should  be  placed  on  her  back  with  her  shoulders  elevated  by  pillows,  her 
feet  resting  on  a  chair  and  the  abdomen  well  exposed.  The  operator  now  commences 
his  incision  about  two  inches  below  the  umbilicus,  and  carries  it  downwards  in  the 
median  line  about  four  inches.  With  a  few  touches  of  the  knife,  and  using  the  direc- 
tor or  not,  as  may  seem  best  to  him,  he  rapidly  divides  the  fascia  and  lays  bare  the 
peritonaeum.  There  is  rarely  any  bleeding  if  the  median  line  be  carefully  kept  to. 
The  peritonaeum  having  been  opened  to  nearly  the  full  extent  of  the  wound,  the  cyst 
itself  is  exposed,  and  at  this  stage  in  many  cases  a  certain  amount  of  ascitic  fluid 
escapes.  The  next  step  is  to  ascertain  whether  or  not  adhesions  are  present.  It 
is  needful  to  be  exceedingly  careful  not  to  mistake  the  peritonaeum  itself  for  the 
cyst- wall,  and  thus  carry  the  finger  between  it  and  the  trans versalis  fascia— an  error 
which  has  not  unfrequently  occurred.  If  adhesions  exist  they  must  be  cautiously 
broken  down,  and  for  this  purpose  it  may  be  necessary  to  introduce  the  entire  hand. 
For  several  reasons  it  is  desirable  to  break  down  the  adhesions,  as  far  as  practicable, 
before  tapping  the  cyst.  Whilst  the  cyst  is  full,  it  supports  the  parietal  peritonaeum, 
and  prevents  risk  of  its  detachment  by  the  traction  necessary  to  tear  them  through ; 
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its  pressure  also  diminishes  the  risk  of  bleeding.  The  operator — having  ascer- 
tained that  the  cyst  has  no  adhesions  in  front,  or  the  adhesions,  if  present,  having 
been  broken  through — next  introduces  a  large  trocar  into  the  most  prominent  part 
of  the  cyst.  As  the  fluid  escapes,  the  abdomen  should  be  carefully  compressed  by 
assistants.  When  the  tumour  is  three  parts  emptied,  the  operator  may  seize  it  with 
a  vulsellum,  and  drag  it  forward  carefully,  at  the  same  time  attending  to  the  trocar, 
that  no  fluid  is  allowed  to  run  back  on  the  wound.  As  the  remaining  fluid  escapes,  the 
cyst  is  gradually  drawn  out  until  it  is  wholly  delivered.  A  piece  of  flannel,  from 
warm  carbolised  water,  is  now  placed  over  the  wound,  the  edges  of  which  are  held 
closely  together  by  an  assistant.  The  operator  examines  the  pedicle,  and  secures  it 
by  ligature.  The  tumour  is  next  cut  away,  and  the  pedicle,  where  cut,  having  been 
carefully  examined,  is  dropped  back  into  the  abdomen.  With  as  little  delay  as 
possible  the  external  wound  should  now  be  closed ;  the  surgeon  having,  however, 
previously  ascertained  the  state  of  the  other  ovary.  The  wound  may  be  closed 
either  with  harelip-pins  or  by  strong  sutures,  and  these  may  be  introduced  either 
through  the  entire  abdominal  wall,  including  the  peritonaeum,  or  through  its 
whole  thickness,  with  the  exception  of  the  latter.  They  should  be  an  inch  and  a  half 
from  the  edge  of  the  incision  on  each  side,  so  as  to  have  a  firm  grasp.  They  should 
not  be  more  than  three-quarters  of  an  inch  apart.  Broad  and  long  strips  of  plaster 
should  now  be  applied  and  covered  by  a  compress  of  iodoform  lint,  over  which  a  large 
mass  of  cotton- wool  may  be  placed,  and  a  four-tailed  flannel  bandage  firmly  applied 
over  all.  The  patient  should  be  returned  to  a  warmed  bed,  and  a  suppository  of  two 
grains  of  opium  may  be  introduced  into  the  rectum.  As  a  general  rule,  there  will 
be  no  need  for  the  administration  of  stimulants ;  but  should  the  patient  be  faint,  a 
little  brandy  may  be  given  as  an  enema. 

The  after-treatment  must  vary  according  to  the  special  symptoms  which  may 
present  themselves.  1st.  It  is  very  desirable,  in  order  to  avoid  vomiting,  that  the 
patient  should  take  nothing  by  the  mouth  during  the  first  twelve  hours  excepting  a 
little  ice  ;  above  all,  no  opium  or  other  medicine  should  be  so  given.  2nd.  There  is 
reason  to  believe  that  formerly  the  chance  of  recovery  in  many  cases  was  much 
diminished  by  the  too  hasty  and  too  free  resort  to  opium  and  stimulants.  The 
surgeon  should  watch  carefully,  and  give  or  withhold  these  remedies  as  the  patient's 
state  may  demand.  In  not  a  few  cases  neither  the  one  nor  the  other  will  be 
necessary.  3rd.  If  the  patient  be  low,  she  should  be  nourished  by  enemata  of  milk 
or  beef-tea,  to  which,  if  needful,  wine  or  brandy  may  be  added.  4th.  If  the  stomach 
remain  irritable  for  some  days,  it  is  desirable,  as  long  as  such  is  the  case,  to  continue 
the  use  of  enemata  instead  of  giving  food  by  the  mouth. 

Traumatic  peritonitis  is,  without  doubt,  the  chief  cause  of  death  after  ovariotomy. 
It  may  commence  within  a  few  hours  of  the  operation,  and  many  patients  sink  from 
the  shock  of  its  initial  stage.  Many  of  the  deaths  attributed  to  '  exhaustion  '  have, 
in  all  probability,  been  really  due  to  commencing  peritonitis.  In  those  cases  which 
wholly  escape  peritonitis  the  recovery  is  usually  rapid  ;  the  patient,  in  fact,  scarcely 
experiencing  a  single  ill  symptom.  The  earliest  signs  of  peritonitis  are  pricking  and 
shooting  pain  in  the  abdomen,  a  peculiar  pallor  of  the  cheeks,1  and  an  anxious  ex- 
pression of  countenance,  with  frontal  headache.  The  pulse  becomes  quicker  and 
smaller,  the  skin  hot,  the  tongue  a  little  dry,  and  there  is  almost  always  more  or  less 
sickness.    Sometimes  the  patient  scarcely  complains  of  pain,  excepting  what  is  caused 

1  Tn  florid  patients,  the  face  may  from  the  first  he  flushed  instead  of  pale,  hut  I  feel  sure 
that  pallor  is  its  most  frequent  condition.  In  some  of  the  most  severe  cases  of  traumatic  peri- 
tonitis which  1  have  seen,  the  patient  looked  in  the  early  stage  as  pale  as  if  she  bad  been  profusely 
bled.  I  have  not  mentioned  rigors  as  an  early  symptom.  Peritonitis  may  set  in  without  any 
marked  shivering  fit;  sometimes  a  slight  feeling  of  faintness,  which  rapidly  passes  off,  and 
then  returns  again,  appears  to  take  the  place  of  a  true  rigor.  Later  in  the  case,  after  the 
peritonitis  is  well  established,  occasional  shivering  is  rarely  absent,  hut,  at  the  same  time,  it  is 
not  often  severe.  It  has  been  customary  of  late  years  to  allege  that  septicaemia  is  the  chief 
cause  of  death  after  ovariotomy.  The  septicemia  is  however,  I  suspect,  never  primary,  but 
always  induced  by  peritonitis  ;  whilst,  on  the  other  hand,  it  is  very  probable  that  the  perito- 
nitis is  usually  due  to  some  septic  poison  introduced  at  the  time  of  operation. 
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by  the  shake  of  vomiting.  At  a  later  stage  the  face  may  become  flushed,  and  the  skin 
pun  gently  hot,  whilst  at  the  same  time  the  pulse  is  rapid  and  very  small.  The 
concurrence  of  a  very  hot  and  dry  skin  with  a  thready,  scarcely  perceptible  pulse, 
may  be  observed  now  and  then  in  severe  cases,  and  is  a  sign  of  most  evil  omen. 
Distension  of  the  stomach  with  flatus  is  a  common  and  distressing  symp- 
tom, and  at  a  later  stage  the  intestines  also  become  involved,  and  the  abdomen  is 
full  and  tympanitic.  The  treatment  of  peritonitis  will  be  local  and  general. 
Locally  it  is  well  in  the  first  instance,  indeed  as  early  as  possible,  to  apply  leeches 
freely,  and  these  may  be  followed  by  a  large  hot  poultice.  The  relief  afforded  by  a 
large  linseed  poultice  covering  the  whole  abdomen  is  often  very  decided.  On  the  other 
hand,  the  application  of  ice  has  its  advocates,  and  it  would  not  be  difficult  to  explain 
how  both  heat  and  cold  may  each  be  beneficial.  Venesection  may  in  certain  sthenic 
cases  be  resorted  to  with  advantage.  Opinions  differ  widely  as  to  whether  mercury  is 
of  benefit  in  traumatic  inflammations ;  my  own  impression  is  very  decidedly  in  its 
favour ;  and  in  early  stages  of  the  disease  I  should  be  inclined  to  push  it  freely,  in 
combination  with  full  doses  of  opium.  The  practice,  too  often  pursued,  of  pouring 
in  stimulants  is  not  one  to  be  recommended,  either  on  theoretic  or  clinical  grounds  ; 
but  the  patient  must  be  most  carefully  watched,  for  remedies  of  this  class  will 
undoubtedly  become  necessary  at  a  subsequent  period. 

With  regard  to  the  management  of  the  wound  there  is  little  to  be  said.  Union 
is  usually  immediate.  The  harelip-pins  or  deep  sutures  should  be  left  to  the  fourth 
or  fifth  day ;  and  when  they  are  removed,  the  greatest  possible  care  should  be  taken 
to  support  the  abdomen  and  wound  by  long  and  broad  strips  of  plaster,  and  the  firm 
application  of  the  flannel  bandage. 

In  a  successful  case  of  ovariotomy  the  patient  will  often  be  able  on  the  second  day, 
or  it  may  be  even  on  the  first,  to  take  food  by  the  stomach  without  risk.  In  no 
a  few  the  progress  of  recovery  is  as  rapid  as  it  usually  is  after  a  favourable  childbirth  ; 
and  the  patient  may  be  able  to  leave  her  bed  on  the  tenth  day,  or  from  that  to  a 
fortnight  or  three  weeks.  If,  however,  peritonitis  have  occurred,  the  convalescence 
will  be  much  delayed. 

Having  thus  sketched  briefly  the  course  of  an  ordinary  operation,  and  the  after- 
management  of  the  patient,  there  yet  remain  certain  occasional  difficulties  and  moot 
questions  of  treatment  which  demand  more  detailed  consideration. 

Is  the  long  or  the  short  incision  preferable  ? — There  has  been  much  confusion  in 
the  description  of  cases  as  to  which  should  be  assigned  to  one  or  the  other  category. 
The  distinction  is  mainly  arbitrary.  Should  the  incision  be  measured  before  the 
removal  of  the  tumour  or  afterwards  1 — for  one  which  would  be  considered  long 
whilst  the  abdominal  walls  were  distended  might  count  as  short  when  they  had 
contracted.  Experienced  ovariotomists  are,  I  think,  all  agreed  that  a  few  inches 
more  or  less  in  the  length  of  the  wound  do  not  constitute  an  important  element  in 
the  chance   of  recovery. 

Adhesions. — I  have  already  insisted  on  the  importance  of  detaching  adhesions  as 
much  as  possible  before  the  fluid  is  evacuated.  Not  unfrequently,  however,  the 
more  important  adhesions  are  found  behind  the  cyst,  uniting  it  to  the  viscera,  or 
to  the  lumbar  or  pelvic  peritonaeum.  These  cannot,  as  a  rule,  be  safely  reached  until 
the  cyst  has  been  emptied.  In  separating  these,  great  care  must  be  taken  not 
to  drag  too  forcibly  on  the  peritonaeum.  Not  only  may  injury  be  done  by  tearing 
up  the  serous  membrane  from  its  attachments,  but  lacerations  of  viscera  or  of  large 
vessels  may  occur.  It  is  better,  under  all  circumstances,  to  tear  rather  than  cut ;  but 
when  important  viscera  are  involved,  such  as  the  intestines  or  gall-bladder,  it  may 
become  needful  to  resort  to  a  careful  dissection. 

That  the  existence  of  adhesions  to  a  moderate  extent  does  not  materially  prejudice 
the  patient's  prospect  is  generally  admitted.  There  seems  to  be  less  danger  of  acute 
diffuse  peritonitis  in  such  cases  than  in  those  in  which  the  integrity  of  the  serous  sac 
has  never  before  been  interfered  with.  On  the  other  hand,  adhesions  prolong  the 
operation  and  cause  risk  of  haemorrhage,  and  in  these  respects  are  prejudicial.  If  very 
extensive  or  very  strong,  they  may  constitute  a  serious  complication. 
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Adhesions  to  the  omentum  are  very  frequent,  but  are  for  the  most  part  easily 
dealt  with.     If  very  vascular,  the  omentum  may  be  tied,  and  the  end  dropped  into 

the  abdomen.     Dr.  John  Clay 
Fig.  92. — Clay's  Adhesion  Clam.  has  devised  an  '  adhesion-clam' 

for  holding  bands  of  adhesion 
whilst  they  are  cauterised  or 
rubbed  through,  &c.  The 
plan  usually  adopted  in  the 
present  day  is,  however,  to 
compress  all  adhesions  for  a 
time  by  forceps,  or  to  twist  them,  and  if  these  measures  do  not  at  once  stop  bleed- 
ing, to  tie  with  catgut  or  carbolised  silk  and  cut  it  off  close. 

Multilocular  cysts. — The  operator  should  always  be  provided  with  at  least  two 
trocars,  so  that  he  may,  if  needful,  puncture  any  second  cyst  which  may  present 
itself.  If  the  cysts  be  very  numerous,  and  many  of  them  of  considerable  size,  it  may 
greatly  expedite  the  operation  to  cut  freely  into  the  largest  with  a  scalpel,  and  then 
introduce  the  hand  into  the  interior,  and  break  down  their  dissepiments.  Of  course 
before  this  is  done  the  cyst  should  have  been  partially  withdrawn  and  secured,  and 
the  patient  placed  well  over  on  her  side.  Or,  instead  of  making  a  large  incision  into 
any  one  of  them,  the  tumour  may  be  dragged  forwards,  and  each  single  one  punc- 
tured individually  as  they  appear  in  the  wound. 

Prevention  of  escape  of  cyst-fluid  into  the  abdominal  cavity. — This  is  of  great 
importance.     No  single   precaution    is,  I    am    convinced,  more  effectual  in  securing 

it  than  that  of  turning  the  patient  over  on  her  side.  By  this 
means  a  depending  opening  is  given  by  which  the  fluid  may 
escape,  and  the  chance  of  its  gaining  access  to  the  peritonaeum 
is  very  greatly  lessened.1  The  patient  should  be  turned  over 
to  that  side  on  which  the  intestines  are  supposed  to  lie — i.e. 
with  that  side  uppermost  from  which  the  tumour  is  believed  to 
originate.  If  by  any  chance  cyst-fluid  have  escaped  into  the  peri- 
tonaeum, it  should  be  removed  with  scrupulous  care.  A  piece 
of  soft  scalded  sponge  is  better  for  the  purpose  than  flannel. 

Management    of    the   pedicle.  —  Although    ovariotomists 
appear  to  be  now  well  agreed  that  it  is  the  best  plan  to  drop 
the  divided    pedicle   back    into    the    abdomen,  they    are   not 
unanimous  as  to  the  method  of  its  division.     Some  (Dr.  Keith 
amongst  them)   prefer  division  of  the  pedicle  by  the  cautery, 
whilst    others    advocate   the     use    of    the  ligature    (fig.  93). 
If  the  latter  plan  is  adopted,  the  following  details  are  to  be 
attended  to  :  the  ligature  is  to  be  of  Chinese  silk,  an  animal 
substance  which  is  capable  of  easy  absorption  ;  No.  3  or  4  will 
usually  be  stout  enough.     In  some  cases  it  may  be  practicable 
to  secure  the  pedicle  in  a  single  loop,  but  more  commonly  it  will 
be  preferable  to  transfix  it  and  tie  in  two  halves;  often  it  must 
be  divided  into  three,  and  now  and  then  even  into  four.   When- 
ever more  than  one  loop  is  used,  the  operator  must  be  careful, 
in  order  to  avoid  tearing  of  the  structures,  to  link  the  different 
loops  together.    The  tumour  should  be  removed  at  such  a  dis- 
tance as  to  leave  a  good  half-inch  of  pedicle  on  the  distal  side 
of  the  ligature.    If  this  be  not  done,  the  ligature  may  slip,  and 
haemorrhage  occur.     In  order  to  avoid  error  the  operator  must 
make  careful   allowance  for  the  fact  that  in  most  cases  the 
pedicle  is  on  the  stretch  at  the  time  of  tying  it. 
of  increased  success  in  ovariotomy  during  recent  years. — The  ex- 
success  which  has  attended   ovariotomy    during   the  last    twenty 


Fig.  93. —  Clamp  and 
Cautery-iron  for  cau- 
tery-sect  ion  of  the  pe- 
dicle in  Ovariotomy. 
The  blades  of  the 
clamp  are  partly  of 
wood  and  in  part  of 
metal. 


On  the  causes 
planation  of  the 


1  Mr.  Spencer  Wells  has  devised  an  ingenious  and  useful  appendage  to  the  ordinary  cannula, 
by  which  the  slipping  of  the  cyst  is  preveuted.  It  consists  of  toothed  springs,  which  clamp  the 
cyst  firmly  to  the  sides  of  the  cannula. 
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years,  as   compared  with  what  was  the   case  previously,  is  by  no   means  difficult. 
It  is  not  to  be  assigned  to  any  one  improvement  of  practice,  but  rather  to  pains- 
taking attention  to  details  in  many.     In  one  important  point  at  least,  a  change 
which  seemed  to  be  a  great  improvement,  and  which  held  its  ground  for   many 
years,  has  finally  been  relinquished  in  favour  of  the  practice  of  former  times.     The 
extra-peritoneal    method  of    dealing  with    the    pedicle    appeared   to    be    based    on 
the  sound  surgical  principle  of  keeping  tissue  which  had  been  ligatured,  and  which 
might  possibly  slough  away,  from  contact  with  the  serous  membrane  ;  but  it  has  now 
been  universally  abandoned  in  favour  of  the  plan  of  dropping  the  tied  end  of  the 
pedicle  back  into  the  abdomen.     Experience  has  shown  that  with  proper  attention 
to  cleanliness,  the  prevention  of  haemorrhage  and  the  removal  of  all  blood-clot,  there 
is  but  little  risk  that  the  tied  end  of  the  pedicle  will  cause  inflammation.     It  must, 
be  noted,  however,  that  the  ends  of  the  ligature  are  now  always  cut  short,  and  never-, 
as  in  former  times,  brought  out  through  the  wound.     It   seems  quite  possible  that 
another  supposed  improvement  in  practice  which  was  believed  to  have  greatly  added 
to  the  safety  of  the  operation  may  share  the  fate  of  the  clamp  treatment  of  the 
pedicle.     It  was  thought  for  a  time  that  the  employment  of   the  carbolic  spray 
during  the  operation,  and  of  the  gauze-dressings  afterwards,  had  very  greatly  helped 
the  statistics    of  ovariotomy.     Dr.   Keith   of  Edinburgh   had  indeed    attained    the 
marvellous  result  of  seventy  successive  recoveries  under  their  employment.    Recently, 
however,  Dr.  Keith  and  several  other  operators  who  had   formerly  used  them  have 
abandoned  their  employment  and  contented  themselves  with  simpler  forms  of  anti- 
septics.    Opinions  have  even  been  expressed  that  the  carbolic  spray  is  in  itself    a 
source  of  some  danger  when  applied  to  the  peritonaeum  through  a  long  operation  ; 
and  recent  facts,  supported  by  the  admissions  of  its  warmest  advocates,  make  it  almost 
certain  that  its  supposed  advantages  had  been  greatly  overrated.     In  saying  this  I 
would  by  no  means  be   held  to   imply  that  I  think  that   the    use  of  the   Listerian 
precautions  can  be  safely  neglected  by  those  who  operate  in  general  hospitals.     If, 
then,  we  put  aside  the  extra-peritoneal  method  with  the  pedicle  and  the  carbolic  spray 
during  the  operation,  neither  of  them  having  maintained  a  permanent  position  as 
improvements,  we  may,  I  think,   briefly  mention  the   following  as  having  been  the 
most  important  in  conducing  to  the  results  which  we  have  witnessed.     The  first  is 
the  fact  that  ovaidotorny  has  to  a  large  extent  fallen  into  the  hands  of  specialists, 
whose  skill  and  knowledge  have  become  developed  by  constant  practice.     It  may  be 
doubted  whether  the  statistics  of  ovariotomy  at  the  present  time,  at  general  hospitals 
or  in  the  hands  of  those  who  do  the  operation  only  occasionally,  is  much  better  than  it 
was  in  the  days  of  Walne,  Frederick  Bird,  and  Baker  Brown.     Secondly,  surgeons 
have  learned  that  it  is  best  to  do  the  operation   deliberately,  and  that  prolonged 
exposure  of  the  peritonaeum  is  not  a  matter  of  any  consequence  as  compai'ed  with 
the   risk  which  results  from  leaving  either  blood   or  cyst-fluid  in   the  abdominal 
cavity.     Thirdly,   it  has  been   made  quite    certain  that  the  peritonaeum  does  not 
resent  the  presence  of  ligatures  cut  short  and  left  within  its  cavity.     This  applies  not 
only  to  ligatures  on  the  pedicle,  but  to  those  used  to  prevent  haemorrhage  from  torn 
adhesions,  and  we  now  most  scrupulously  tie  every  bleeding   point  and  cut  the 
ligatures  short.     Fourthly,  we  may  cite,  as   minor  matters  which  have  been  occa- 
sionally useful,  the  employment  of  glass   drainage-tubes  passed  down  into  Douglas's 
pouch,  and  the  use   of  the  ice-cap  in  cases  of  unusual  pyrexia.     Undoubcedly  the 
most  important  of  what  we  have  mentioned  are  the  practices  which  are  summed  up  in 
the  expression  '  Toilet  of  the  peritonaeum.' 

Errors  in  diagnosis. — -The  principal  mistakes  which  have  occurred  have  been 
in  respect — 1st,  to  solid,  or  partially  solid,  uterine  tumours ;  2nd,  to  phantom 
tumours  ;  3rd,  to  pregnancy;  4  th,  to  ascites;  5th,  to  hydatid  cysts  ;  and  6th,  colloid 
disease  of  the  peritonaeum.  One  general  remark  may  be  ventured  in  reference  to 
them  all,  and  it  is  this,  that  the  surgeon  should  place  no  trust  in  the  patient's  state- 
ments, but  should,  before  undertaking  any  radical  operation,  carefully  examine  his 
patient  by  all  practicable  methods.  A  vaginal  examination  ought  not  to  be  omitted 
(unless  the  case  is  clear  beyond  a  doubt),  since  in  the  very  cases  in  which  the  surgeon 
Vol.  III.  E  E 
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may  feel  more  inclined  to  omit  it  (those,  namely,  of  single  women),  it  is  most  likely 
that  a  misleading  history  may  have  been  given.  Keeping  in  mind  that  ovarian 
tumours  ought  to  be  perfectly  dull  in  front,  and  should  leave  a  tympanitic  space  in 
one  or  in  both  lumbar  regions,  there  will  rarely  be  much  difficulty  as  regards  ascites 
or  phantom  tumours.  Should  any  doubt  be  felt,  changes  of  the  patient's  position, 
and  re-examination  by  percussion,  will  generally  clear  it  up  in  respect  to  the  former ; 
and  the  exhibition  of  chloroform  in  regard  to  the  latter.  In  several  cases  of  ovarian 
dropsy,  complicated  by  existing  but  unrecognised  pregnancy,  ovariotomy  has  been 
performed,  and  in  some  with  success.  The  differential  diagnosis  between  uterine 
and  ovarian  tumours  is  by  very  far  the  most  difficult  of  those  under  consideration, 
and  under  some  circumstances  may  be  impossible.  The  history  of  uterine  haemor- 
rhage, the  slower  growth,  the  greater  solidity,1  more  or  less  of  fixation  to  the  uterus 
are  symptoms  by  which  those  of  uterine  origin  may  usually  be  known. 

XI.     Oophorectomy. 

The  operation  of  oophorectomy  (Battey's  operation)  has  been  repeatedly  per- 
formed for  the  relief  of  troubles  connected  with  menstruation,  for  neuralgic 
affections  of  the  ovaries,  and  for  certain  aggravated  forms  of  hysteria.  Both  organs 
are  of  course  taken  away,  the  pedicles  are  tied  with  Chinese  silk  and  dropped  back 
into  the  abdomen.  In  America  removal  through  the  vagina  is  frequently  practised, 
and,  provided  the  ovaries  be  not  enlarged,  it  has  advantages.  The  operation, 
although  appearing  to  be  very  simple,  is  by  no  means  devoid  of  danger.  The 
mortality  in  completed  eases  has  been  at  least  twenty-two  per  cent.  Its  results  in 
reference  to  the  relief  of  nervous  disturbance  have  been  disappointing.  In  many 
cases  there  has  been  no  improvement,  and  in  some  definite  melancholia  has  fol- 
lowed. The  operation  has  also  been  used  in  cases  of  long-standing  prolapse  of  the 
ovary.2 

XII.     Fistula  communicating  with  the  Vagina  or  Uterus. 

Fistulous  openings  may  exist — 1st,  between  the  urethra  and  vagina;  2nd, 
between  the  bladder  and  vagina ;  3rd,  between  the  bladder  and  uterus  ;  4th,  between 
the  vagina  and  rectum.  We  shall  omit  here  all  consideration  of  openings  caused 
by  the  extension  of  cancerous  ulceration,  since  they  are  quite  beyond  surgical 
treatment.  The  various  forms  of  simple  fistula?  usually  result  either  from  contusions 
or  lacerations  in  parturition,  from  the  introduction  of  foreign  bodies,  or  from  the 
effects  of  calculous  concretions  in  the  bladder,  or  operations  for  their  removal. 

The  inconvenience  caused  by  any  communication  between  the  bladder  and 
adjacent  cavities  is  extreme.  A  large  opening  may,  however,  exist  between  the 
rectum  and  vagina  without  exposing  the  patient  to  much  annoyance,  since  in  many 
cases  the  involuntary  escape  of  fasces  occurs  only  when  the  motions  are  unusually 
fluid.  So  great  and  so  general  has  been  the  success  obtained  by  operators  in  the 
cure  of  most  of  these  forms  of  fistula,  that  it  is  scarcely  worth  while  to  occupy 
space  by  reference  to  less  efficient  modes  of  relief.  Although  by  the  use  of  the  actual 
cautery  small  fistulas  may  be  much  diminished,  yet  they  can  very  rarely  indeed  be 
made  wholly  to  close;  and  the  after-treatment  in  these  cases  is  just  as  irksome  as 
in  those  of  operation.  On  the  other  hand,  the  results  obtained  by  Dr.  Bozeman, 
Mr.  Baker  Brown,  Mr.  Bryant,  Dr.  Marion  Sims,  the  late  Sir  James  Simpson,  and 
Mr.  Spencer  Wells,  have  been  so  exceedingly  satisfactory  that  we  may  fairly  rank  the 
operative  cure  of  these  distressing  conditions  as  a  finished  achievement. 

Considering  the  want  of  success  which  attended   the  attempts   of  the   earlier 

1  Uterine  fibroids  not  unfrequently  soften  in  the  centre,  and  present  the  symptom  of 
fluctuation  more  or  less  clearly  marked.  They  often  attain  a  size  sufficient  to  distend  the 
abdomen,  as  at  the  period  of  advanced  pregnancy. 

2  See  a  report  of  an  important  discussion  on  this  subject  in  the  fourth  volume  of  the 
Congress  Reports,  London,  1881. 
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surgeons,  some  of  whom  (especially  Dieffenbach)  devoted  attention  very  perseveringly 
to  the  subject,  it  suggests  itself  as  a  most  interesting  question  in  practice,  to  what 
precise  improvements  have  recent  results  been  due  1  Speaking  chiefly  of  vesical 
fistulse,  I  think  we  may  mention  the  following  as  amongst  the  chief :  1st,  the  use  of 
chloroform,  which  enables  the  operator  to  proceed  with  much  increased  facility  in 
the  difficult  steps  of  the  dissection ;  2nd,  improved  forms  of  suture ;  3rd,  the 
avoidance  of  the  vesical  mucous  membrane,  both  in  the  dissection  and  in  the 
application  of  the  sutures. 

The  following  are  the  steps  of  the  operation  in  a  case  of  vesico-vaginal  fistula  : 
The  patient  should  be  in  her  best  state  of  health,  and  the  bowels  should  have  been 
well  cleared  out.  Chloroform  having  been  given,  the  woman  is  placed  either  on  her 
side,  with  the  knees  well  drawn  up,  or  in  the  usual  lithotomy  position.  The  parts 
being  well  exposed  by  the  duck-bill  speculum,  and  the  nates  being  held  widely  apart 
by  an  assistant,  the  operator  proceeds  to  drag  the  opening  as  low  down  as  possible, 
wibh  a  view  to  facilitate  the  paring  of  the  edges.  This  may  be  accomplished  either 
by  hooks,  blunt  or  sharp ;  by  the  use  of  a  metal  suture  ;  or  by  the  introduction  of  a 
flexible  sound  by  the  urethra,  which  is  brought  out  again  through  the  fistula,  and 
then  bent  backwards.  This  latter  plan  furnishes  the  surgeon  with  a  most  efficient 
hook,  and  one  which  cannot  easily  slip.  In  paring  the  edges,  it  is  necessary 
thoroughly  to  denude  every  part ;  for  if  the  smallest  portion  of  mucous  membrane 
be  left,  it  may  prevent  union.  None  of  the  mucous  membrane  of  the  bladder  must 
be  removed.  The  wound  should  present  a  bevelled  oblique  line,  slanting  from  a 
large  vaginal  opening  to  a  smaller  vesical  one.  The  denudation  being  complete 
and  free,  sutures  are  next  to  be  introduced.  These  should  be  passed  obliquely  from 
at  least  a  third  of  an  inch  outside  the  edge  of  the  incision.  They  must  not  include 
the  mucous  membrane  of  the  bladder.  The  tightening  and  tying  of  wire  sutures  is 
easily  accomplished  by  the  fingers.  Care  must  be  taken  not  to  pull  them  too  tight,  so 
as  to  invert  the  edge  of  the  vaginal  mucous  membrane.  The  instruments  used  in 
these  proced vires  consist  of  small  knives,  forceps,  and  needles  of  various  construction. 
Aveling's  needle  is  in  most  cases  the  best ;  and  the  same  operator  has  devised  some 
wire  coils  which  greatly  facilitate  the  removal  of  the  sutures.  Provided  the  precau- 
tions insisted  on,  as  to  avoidance  of  the  mucous  membrane  of  the  bladder, be  observed, 
it  does  not  appear  that  there  is  any  great  reason  for  preferring  wire  to  silk. 

It  is  now  generally  admitted,  following  Simon  of  Heidelberg,  that  it  is  not  ne- 
cessary to  retain  a  catheter  after  the  operation.  The  patient  must  lie  on  her  side,  with 
the  knees  drawn  up,  and  every  attention  must  be  paid  to  sustaining  her  general  health. 

The  sutures  may  be  left  in  almost  indefinitely ;  and  unless  it  is  clear  that  the 
operation  has  failed,  they  should  certainly  not  be  removed  till  the  ninth  or  tenth 
clay.  If  cicatrisation  has  occurred,  they  will  cause  no  inconvenience ;  and  their 
retention  a  few  days  longer  than  is  absolutely  necessary  is  a  matter  of  no  consequence, 
whilst  their  premature  removal  is  a  very  grave  error.  It  is  neediest  to  say  that 
their  removal  should  be  effected  with  every  precaution. 

The  nearer  the  fistula  is  to  the  urethra,  the  more  easy  is  the  operation  in  per- 
formance, but  the  greater  is  the  chance  that  it  may  fail. 

In  cases  in  which  the  fistula  is  very  high  up — or,  it  may  be,  even  connects  the 
bladder  with  the  cervix  uteri — certain  modifications  in  the  plan  of  operation  will  be 
required.  It  may  even  become  desirable  to  obliterate  the  upper  part  of  the  vagina, 
and  to  connect  the  uterus  with  the  bladder,  thus  allowing  the  menstrual  fluid  to 
pass  per  vesicam,  but  preventing  incontinence  of  urine. 

The  operation  in  cases  of  recta- vaginal  fistula  does  not  differ  materially  from 
that  just  described.  The  paring  of  the  edges  must  be  practised  in  a  similar  manner, 
and  care  must  be  taken  to  avoid  the  rectal  mucous  membrane.  Whether  or  not 
the  sphincter  ani  should  be  divided  will  depend  upon  the  degree  of  tension  which 
is  present  when  the  parts  are  brought  together.  It  is  not  a  slight  measure,  and 
should  not  be  needlessly  resorted  to.  In  these,  as  in  the  preceding  cases,  the  unen- 
cumbered suture  of  twisted  wire,  with  Aveling's  coils,  is  best.  After  the  operation 
the  vagina  should  be  washed  out  by  injections  of  tepid  water  daily. 
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XIII.     Cesarian  Section. 

It  would  be  out  of  place  here  to  consider  any  of  the  questions  respecting  the 
cases  demanding  this  formidable  operation,  but  it  is  desirable  to  describe  its  perform- 
ance. The  surgeon  must  provide  himself  with  scalpels,  directors,  and  forceps,  and 
should  have  also  a  large  probang  armed  with  sponge.  The  patient  should  be  placed 
on  her  back,  with  the  shoulders  and  trunk  a  little  elevated.  The  bladder  should  be 
emptied  by  means  of  the  catheter.  The  incision  through  the  abdominal  wall  must 
be  made  as  in  ovariotomy,  and  should  extend  from  the  navel  to  within  two  or  three 
inches  of  the  pubes.  The  uterus  having  been  exposed,  it  should  be  held  forwards  by 
side  pressure  on  the  abdomen,  and  opened  freely  by  an  incision  in  the  middle  line. 
If  it  is  intended  to  remove  the  uterus  it  may  be  best  to  bring  it  out  of  the  abdomen 
before  opening  it.  The  foetus  is  then  to  be  extracted  before  the  uterus  is  detached. 
If  the  uterus  is  to  be  left  the  incision  should  not  involve  either  the  fundus  or  the 
cervix.  An  assistant  should  introduce  a  forefinger  of  each  hand  into  the  upper  and 
lower  angles  respectively  of  the  wound,  and  thus  hook  the  organ  forwards.  After 
rupturing  the  membranes,  the  child  is  to  be  seized  by  the  feet  and  extracted.  The 
hand  is  next  to  be  introduced  between  the  membranes  and  the  anterior  wall,  and  the 
placenta  is  to  be  detached  and  removed.  If  the  placenta  have  been  found  beneath 
the  wound,  it  may  have  been  necessary  to  detach  it  before  removing  the  child.  To 
restrain  bleeding,  the  uterus  should  be  compressed  in  the  hand,  or  ice  may  be  used,  or, 
under  urgent  circumstances,  the  perchloride  of  iron  may  be  applied.  Before  closing 
the  wound,  the  surgeon  should  pass  the  sponge-probang  downwards  through  the  cervix 
into  the  vagina,  to  clear  the  passage.  All  bleeding  having  ceased,  great  care  should  be 
taken  to  remove  any  coagulafrom  the  uterine  cavity,  the  wound,  and  the  peritonaeum. 
The  decision  as  to  the  use  of  sutures  to  the  uterus  or  not  will  depend  upon  the  tendency 
to  gape  which  may  be  observed.  If  there  is  much  gaping,  it  will  be  better  to  put  in 
a  few  interrupted  sutures ;  but  before  doing  this  pains  should  be  taken,  by  the  use  of 
ergot,  &c,  to  make  the  uterus  contract.  Catgut  must  not  be  used,  as  it  is  not  trust- 
worthy. The  wound  in  the  abdominal  wall  must,  lastly,  be  closed  completely,  as  after 
ovariotomy. 

The  after-treatment  will  consist  in  careful  attention  to  antiseptics  and  drainage, 
the  efficient  use  of  ice-bladders  to  the  abdomen,  and  the  internal  administration  of 
opium  if  required.  Great  care  should  be  exercised  in  allowing  the  patient  to  take 
food  if  there  is  any  tendency  to  sickness.  Under  such  circumstances  it  will  be  far 
better  to  sustain  her  strength  by  enemata. 

It  is  by  no  means  impossible  that  in  the  future  it  may  be  found  safer,  in  most 
cases  requiring  it,  to  remove  the  uterus  as  well  as  its  contents,  •  Porro's  operation.' 
Since  those  who  require  the  operation  are  usually  the  subjects  of  permanent  de- 
formity, nothing  is  gained  by  retaining  this  organ. 

Dr.  Eustache,  of  Lille,  in  drawing  a  parallel  between  this  operation  and  embry- 
otomy, estimates  the  mortality  of  the  latter  as  fifty  per  cent.,  and  on  the  whole  thinks 
Caesarian  section  the  safer  method  when  no  third  course  is  possible. 

XIV.     Closure  of  Fissures  in  the  Cervix. 

Autoplastic  operations  for  the  closure  of  fissures  in  the  cervix  uteri  have  of  late 
years  been  frequently  performed.  They  have  been  especially  advocated  by  Drs. 
Emmet  and  Fallen  of  New  York,  on  the  alleged  ground  that  these  fissures,  so  com- 
mon after  parturition,  are  often  the  cause  of  nervous  disturbance  and  long-continued 
uterine  distress.  Whether  or  not  they  do  really  stand  in  the  relation  of  true  cause 
to  such  consequences  many  authorities  doubt.  The  operation  is  a  simple  one.  The 
uterus  is  drawn  down,  the  edges  of  the  fissure  pared,  and  sutures  inserted. 

Jonathan  Hutchinson. 
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THE  surgeon  who  desires  to  discriminate  accurately  between  the  different  diseases 
of  the  breast,  must  never  be  unmindful  of  the  physiological  peculiarities  of 
that  organ,  and  the  important  function  which  it  performs  in  the  animal  economy. 
Closely  connected  through  the  medium  of  the  nervous  system  with  the  pelvic  pro- 
creative  organs,  the  breasts  are  intimately  associated  with  them  in  the  performance 
of  their  healthy  functions,  and  are  not  less  peculiarly  sensitive  to,  and  speedily 
influenced  by,  their  morbid  states. 

Hence  it  is  necessary  to  preface  this  essay  with  a  few  general  remarks  (1)  on  the 
anatomy  of  the  gland  at  different  periods  of  life,  and  under  precise  physiological 
conditions,  for  the  brevity  of  which  the  required  limitation  as  regards  space  must 
be  pleaded  as  an  excuse ;  (2)  we  shall  refer  to  some  of  the  more  important  points  in 
relation  to  the  diagnosis  of  the  diseases  ;  and  (lastly)  to  their  treatment. 

Anatomy.— Unlike  most  organs  of  the  body,  this  gland  maintains  a  perfectly 
rudimentary  state  for  several  years  after  birth,  until,  like  the  others  belonging  to 
the  function  of  procreation,  its  development  advances  synchronously  with  the  ovaries 
and  uterus,  at  a  certain  definite  climacteric,  termed  the  age  of  puberty.  Even  in  both 
the  sexes  changes  in  this  organ  then  take  place.  In  the  male,  after  slight  temporary 
excitement,  the  action  subsides,  and  a  state  of  repose  is  maintained  by  it  throughout 
the  remainder  of  life,  with  rare  exceptions.  But  in  the  female  the  rudimentary 
organ  of  the  infant  and  of  the  child  becomes  developed  into  a  gland  at  puberty,  when 
a  state  of  passive  maturity  only  is  attained.  Still  further  changes  are  excited  by 
the  stimulus  of  conception,  to  convert  it  into  the  source  of  nourishment  for  the  off- 
spring ;  when,  in  this  its  most  perfect  state,  it  becomes  an  active  organ,  a  secreting 
gland.  Yet  this  is  but  a  transient  condition.  Eor  in  the  healthy  state  of  the  organ, 
it  continues  only  as  long  as  the  stimulus  to  the  activity  of  its  function  is  applied ;  it 
immediately  ceases  when  that  is  removed.  It  now  resumes  a  state  of  repose,  to  be, 
nevertheless,  excited  to  a  repetition  of  its  function  as  the  stimulus  arises.  When, 
however,  the  demand  for  its  functional  activity  is  withheld,  or  the  period  of  life  is 
reached  when  the  functions  of  the  procreative  organs  become  extinct,  this  gland  also 
becomes  wasted,  and  the  process  expressed  by  the  term  '  involution '  takes  place,  or, 
in  other  words,  atrophy  occurs.  It  must  be  likewise  remembered,  that  at  every 
catamenial  period  more  or  less  temporary  sympathetic  actions  are  excited  in  this 
organ. 

In  the  human  subject  the  normal  number  of  the  breasts  is  two.  Deviations 
from  this  very  rarely  occur,  but  one  or  both  may  be  absent  (amazia) ;  and  cases  of 
plurality,  or  excess  of  the  usual  number  (pleiomazia),  are  recorded.  The  breasts 
are  placed  on  the  antero-lateral  regions  of  the  thorax,  and  occupy  more  or  less  super- 
ficial extent  in  different  individuals.  Hence  they  are  termed  pectoral.  They  are 
interposed  between  the  integument  with  the  subcutaneous  fat  and  the  great  pectoral 
muscles,  beneath  the  inferior  and  axillary  border  of  which  a  portion  of  the  glandular 
tissue  often  extends.  They  are  held  in  their  position  by  fibrous  bands,  which  extend 
from  the  integuments  to  the  fascia  of  the  pectoral  muscle,  between  the  separate 
masses  of  glandular  tissue;  these  are  the  suspensory  ligaments  of  Sir  A.  Cooper. 

Examples  are  recorded  in  which  glands  secreting  milk,  supplementaiy  to  the 
normal  breasts,  have  existed  on  the  thorax,  in  the  axilla,  on  the  back,  the  abdomen, 
and  in  the  groin.  The  shape  of  the  breast  varies  considerably  at  different  ages, 
under   its  changeable  functional  states,  and  in  different  individuals,  in  relation  to 
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their  peculiarities  of  nutrition.  Considered  as  a  single  gland,  the  shape  of  the  whole 
is  hemispherical,  the  convex  surface  being  in  immediate  relation  with  the  integu- 
ments. The  whole  organ  is  constituted  of  a  variable  number  of  individual  lobes, 
each  one  having  its  separate  excretory  duct  or  lactiferous  tube.  These  are  again 
divisible  into  lobules,  in  which  are  observed  the  acini,  composed  of  the  csecal 
terminations  of  the  ducts.  The  lactiferous  tubes  commence  in  these  cseci,  and  the 
minute  ducts  unite  and  unite  until  a  single  canal  is  formed,  which,  after  dilating 
before  it  reaches  the  nipple  (the  reservoir  of  Sir  A.  Cooper,  or  sinus  lacteus), 
terminates  in  an  open  mouth  thereupon.  Every  acinus,  lobule,  and  separate  lobe 
possesses  a  delicate  fibrous  envelope,  and  all  are  united  together  by  means  of  the 
ordinary  connective  tissue  which  abounds  in  this  organ.  That  segment  of  the  breast 
nearest  to  the  axillary  and  abdominal  regions  of  the  body  is  the  largest.  The  fossa 
or  sinus  between  the  breasts  is  called  the  bosom.  The  nipple  is  that  division  of  the 
gland  to  which  all  the  ducts  converge,  which  projects  upon  its  surface,  and  is  sur- 
rounded by  a  dark  circle  of  skin  called  the  areola.  It  is  composed  of  a  large  quantity 
of  contractile  fibre-tissue,  as  well  as  connective,  through  which  the  milk-tubes  pass 
to  terminate  in  open  mouths  upon  its.  apex,  between  the  superficial  rugse  of  its  cutis. 
Beneath  the  skin  of  the  areola  numerous  sebaceous  glands  are  usually  distinctly 
visible,  but  not  constantly. 

The  mammary  organ  undergoes  great  changes  at  different  periods  of  life.  In 
infancy,  it  is  but  rudimentary,  and  although  it  enlarges  and  even  secretes  milk  a  few 
days  after  birth,  it  is  not  until  the  age  of  puberty  that  the  glandular  tissue  is  really 
developed  in  any  quantity.  At  this  time  remarkable  structural  changes  occur,  and 
in  a  few  months  the  growth  of  the  organ  is  complete.  But  even  then  it  is  only 
perfect  to  a  certain  point.  After  puberty  we  therefore  recognise  two  conditions  :  a 
state  of  inactivity  or  repose,  passive  maturity  ;  and  a  condition  in  which  the  function 
of  the  gland  is  actively  performed,  when  milk  is  secreted.  At  a  subsequent  period 
the  tissue  of  the  gland  generally  becomes  atrophied,  and  fat  occupies  the  place  of  the 
gland-tissue.  The  ducts,  however,  are  persistent.  Associated  with  these  different 
states  there  are  certain  diseases  requiring  to  be  specially  noticed.  It  therefore 
behoves  the  surgeon  to  take  cognisance  of  them  in  all  cases  of  disease,  the  nature  of 
which  he  may  be  required  to  discover. 

Whilst  investigating  the  development  and  structure  of  the  breast,  it  is  essential  to 
bear  in  mind  the  two  parts  into  which  every  secreting  gland  is  divisible  ;  that  is  to 
say,  those  structures  within  which  the  secretion  is  formed,  and  the  tubes  along  which 
it  flows  away  :  or,  in  other  words,  the  secreting  portion  of  the  organ,  and  the  excre- 
tory ducts.  The  progressive  development  of  this  gland  takes  place  very  slowly,  and 
is  intimately  associated  with  certain  definite  periods  in  the  life  of  the  female.  We 
shall  therefore  describe  its  condition  at  birth  and  before  puberty ;  at  puberty  and 
subsequent  to  that  period;  after  uterine  conception,  after  parturition,  and  during 
lactation.1 

1.  Anatomy  and  diseases  of  the  rudimentary  organ  at  birth  and  before  puberty. — 
Before  birth,  soon  afterwards,  and  to  the  age  of  pubescence,  the  glandular  element 
consists  of  the  excretory  ducts  only,  in  a  more  or  less  rudimentary  state,  imbedded 
in  a  fibrous  stroma.  In  their  earliest  condition  they  are  not  even  tubular,  but  solid, 
and  are  composed  of  an  aggregation  of  nucleated  cells  terminating  in  clavate  ends. 
Each  duct  radiates  from  the  nipple  towards  the  periphery,  by  gemmation  becomes 
more  and  more  branched,  and,  by  slow  degrees,  a  tube.  Befoi'e  birth  the  nipple  is 
represented  by  a  slight  depression.     Here  we  may  observe  that  in  many  of  the  adenoid 

1  The  reader,  desirous  to  peruse  a  more  detailed  and  minute  description  of  the  physio- 
logical anatomy  of  the  breast-gland  than  the  writer  is  permitted  to  introduce  into  this  essay 
on  its  diseases,  may  refer  to  The  Anatomy  of  the  Breast,  by  Sir  Astley  Cooper,  1840;  Ueber 
d.  Bau  u.  d.  JEntvdcklung  d.  Milchdriise  bei  Leiden  Geschlechtern,  von  Dr.  Carl  Langer,  Wien, 
1851  ;  Mikroskopieche  Anat.,  ode.r  Gewebelehre  d.  Menschen,  von  Dr.  A.  Kolliker,  b.  ii.  p.  467, 
1854 ;  or  the  translation  of  Kolliker's  Manual  of  Histology,  published  by  the  Sydenham 
Society,  vol.  ii.  p.  272.  Also  an  article  entitled  '  Pathologische  Anat.  d.  Brustdriise,  von 
Dr.  II."  Meckel,'  in  the  Illustrirte  Med.  Zeitung,  von  G.  Riibner,  b.  i.  1852,  p.  141.  Strieker, 
Handb.  d.  Lehre  v.  d.  Geweben,  Leipzig,  1870. 


ANATOMY  AND   DEVELOPMENT.  423 

growths,  to  be  hereafter  described,  structures  resembling  those  above  mentioned 
are  seen,  and  they  are  probably  identical.  Also  that  this  rudimentary  state  of  the 
nipple  sometimes  remains  persistent  throughout  life.  Soon  after  birth,  in  both  sexes, 
the  rudimentary  organ  becomes  swollen  and  tender,  at  which  time  a  little  secretion 
sometimes  escapes  from  the  nipple,  which,  of  course,  is  extremely  minute.  A  well- 
marked  hardness  may  be  felt,  which,  when  pressed,  causes  pain.  By  the  officious 
interference  of  nurses,  this  excited  organ  is  often  inflamed  when  they  use  rough  and 
frequent  frictions  to  '  rub  away  the  milk.'  If  this  rudimentary  organ  be  examined 
after  death  at  this  moment,  it  shows  remarkable  vascular  congestion.1 

2.  At  puberty,  and  especially  after  the  appearance  of  the  catamenia,  the  secreting 
portion  of  the  organ  becomes  developed.  This  consists  of  the  cseci  or  true  terminal 
gland- vesicles,  which  are  first  perfected  at  the  borders  of  the  gland  only,  causing  when 
touched  a  sensation  as  of  minute  granules  subcutaneously  seated.  These  terminal 
vesicles  are  formed  of  a  structureless  membrane.  They  are  connected  with  the  ter- 
minal branches  of  the  ducts,  and  are  externally  covered  by  a  network  of  capillaries. 
Their  contents  are  oval  and  flattened  nucleated  cells.  The  breast  having  reached  a 
state  of  passive  maturity  does  not  appear  to  be  divided  into  individual  masses,  and 
the  surface  of  its  section  is  therefore  perfectly  smooth,  homogeneous,  and  of  an 
opaque  yellowish-white  tint.  But  a  gland  by  which  milk  has  been  once  secreted 
shows  the  separate  masses  of  which  it  is  composed  much  more  distinctly,  as  the  con- 
nective tissue  unites  them  together  less  firmly.  The  ducts  in  the  peripheral  portions 
of  the  gland  are  always  in  a  more  advanced  state  of  development  than  those  in  the 
centre,  in  the  virgin  as  well  as  in  the  puerpera.  The  stroma  of  the  breast  consists 
of  fibre-tissue  in  large  proportions.  It  is  chiefly  filamentous  and  wavy ;  but  inter- 
mixed with  it  is  that  variety  so  abundantly  met  with  in  the  contractile  membranes. 
Doubtless  this  tissue  preserves  the  form  of  the  organ,  as  well  as  assists  in  compression 
of  the  milk-tubes.  Besides  these  tissues  we  see  a  well-defined  fascia  or  membrane 
investing  the  most  minute  divisions  of  the  gland-structure,  its  lobules  and  lobes.  A 
double  outline  is  thus  produced  bounding  the  cseci. 

In  the  adenoid  growths  developed  in  the  breasts  of  girls  and  young  maidens,  we 
meet  with  structures  identical  with  those  above  described.  Many  of  those  tumours 
are,  indeed,  absolutely  extra  growths  of  the  tissues  composing  the  breast,  and  in  some 
instances  of  even  single  and  married  women,  the  new  growth  attains  to  the  perfection 
of  the  normal  gland  and  secretes  milk.2 

At  puberty  the  development  of  the  breast  advances  rapidly  in  healthy  girls.  In 
males  it  is  often  attended  with  pain,  which  lasts  but  a  few  days,  and  then  subsides. 
Occasionally,  however,  the  region  becomes  much  swelled,  the  integuments  around  the 
areola  pink  or  red,  with  a  conical  prominence  of  the  nipple  and  enlargement  of  the 
areolar  sebaceous  glands.  When  this  excited  action  has  somewhat  subsided,  a  little 
serous  discharge  sometimes  oozes  from  the  ducts  on  the  nipple.  Usually  youths  take 
little  notice  of  these  changes  ;  but  now  and  then,  either  from  alarm  at  the  occurrence, 
or  from  pain  attending  the  pressure  of  the  dress  or  manipulation  of  the  part,  the 
advice  of  the  surgeon  is  asked.  The  age  of  the  patient  in  whom  the  complaint  occurs 
is  the  best  aid  in  diagnosis.  The  removal  of  every  cause  of  irritation,  the  applica- 
tion of  moisture,  if  the  part  be  red,  enjoining  repose,  and  attention  to  the  general 
health,  suffice  to  remedy  the  trouble.  Should  abscess  occur,  it  must  be  treated 
secundum  artern.  Permanent  enlargement  of  this  gland  is  sometimes  met  with  in 
delicate  men,  either  on  one  or  both  sides.     It  is  termed  gyncecomazia. 

In  the  female  the  progressive  development  of  the  gland  generally  advances  in 
both  breasts  simultaneously,  unassociated  with  local  or  constitutional  disturbance. 
On  the  other  hand,  some  girls  show  the  anomaly  of  unsymmetrical  development — 
that  is,  one  breast  enlarges  and  reaches  a  considerable  size  before  the  other  makes  any 

1  On  the  secretion  of  milk  in  new-born  infants,  see  an  interesting  paper  by  Natalis  Guillot 
read  before  the  Academy  of  Sciences  in  Paris,  in  October  1853 ;  or  a  translation  in  JEdin. 
Monthly  Journ.  of  Med.  Science,  February  1854. 

2  See  cases  in  Gvj/s  Hospital  Reports,  1855,  Adenocele,  case  1,  with  a  lithograph,  and 
case  2.     Since  the  publication  of  those  cases,  the  writer  has  met  with  others. 
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advance  towards  development.  The  age  at  which  this  strange  defect  takes  place, 
concomitant  with  other  phenomena  of  girlhood  life,  should  guide  the  surgeon  to  a 
correct  diagnoslication  of  its  nature.  After  reassuring  the  patient  and  her  friends, 
the  rest  may  be  left  to  nature.  Usually  the  commencement  of  mammary  develop- 
ment precedes  the  first  catamenial  period ;  and  if  the  breasts  should  sympathise  with 
any  morbid  state  of  the  ovarian  functions,  suitable  medical  treatment  is  indicated. 
It  is  a  matter  of  considerable  importance  that,  in  order  to  favour  the  healthy  develop- 
ment of  the  breast,  the  pressure  of  the  dress  against  the  growing  organ  should  be 
studiously  avoided. 

The  nipple,  and  areola. — The  nipple  is  composed  of  the  ducts  united  together  by 
connective  tissue,  with  blood-vessels,  lymphatics,  and  nerves.     These  are  all  covered 
by  skin,  upon  the  surface  of  which,  and  beneath  the  cuticle,  lies  a  layer  of  pigment 
cells.     To  this  the  colour  of  the  organ,  as  well  as  that  of    the  areola,  is   due.     The 
shade  of  brown  varies  from  a  light  to  a  darker  hue,  according  to  the  complexion   of 
the  individual  and  the  active  or  passive  state  of   the  gland  itself.     The  connective 
tissue  contains  also  contractile  fibres,  unstriped  muscle,  which,  when  excited  to  con- 
tract by  any  local  irritation,  or  even  mental  emotion,  produces  a  rigidity  of  the  whole 
organ,  which  has  been  termed  erection.     There  is  not,  however,  a  trace  of  true  erectile 
tissue  to  be  seen  in  it ;  the  capillary  blood-vessels  are  numerous  and  looped,  and  they 
may  become  congested;   the  milk-tubes   may  likewise  be  turgid  and  distended,  as 
occurs  during  lactation ;  but  the  prominence  and  rigidity  of  the  nipple,  occurring  in 
the  virgin  or  married  woman,  is  really  only  attributable  to  the  existence  of  the  con- 
tractile tissue,  a  layer  of  which  exists  also  beneath  the  cutis  of   the  nipple  and 
areola,  and  produces  the  peculiar  corrugation  of  that  dark  circle  of  integument.     If 
looked  for,  it  will  be  seen  that  the  cutis  anserina  of   the  surrounding  integument 
usually  accompanies  the  condition  of  the  nipple  above  alluded  to.     Covered  by  the 
skin  of  the  areola  are  the  lacteal  sinuses.     Here  the  ducts  dilate  before  entering 
the  nipple.     Within  that  organ  they  are  again  contracted,  and  where  they  traverse 
the  cutis  each  tube  is  extremely  fine.     Their  open  mouths  are  protected  between  the 
rugse  of  the  cutis ;  for  the  terminal  boundary  of  the  nipple  is   somewhat  flattened 
and  rugous.     In  these  furrows  small  ulcers  are  frequently  formed,  and  the  secretions 
of  the  minute  follicular  glands  and  of  the  ducts,  when  allowed  to  accumulate,  cause 
considerable  irritation  and  inconvenience.     The  contractile  fibres  in  the  apex  of  the 
nipple   may  subserve  the  important  purpose  of    preventing  the  constant  flow  and 
escape  of  the  milk  from  the  ducts.     The  validity  of  this  statement  can  be  tested  by 
examining  the  nipple  when  its  ducts  are  distended  and  the   outlines  visible  near  its 
root  or  beneath  the  areola.     But  as  soon  as  the  warmth  of  the  infant's  mouth  induces 
a  relaxed  state  of  these  fibres,  the  mouths  of  the  ducts  are  no  longer  compressed,  and 
the  milk  flows  freely. 

The  glands  of  the  areola. — Within  the  area  of  the  areola  are  situated  hair  follicles 
and  sebaceous  glands  ;  the  latter  are  often  arranged  with  considerable  regularity, 
especially  a  circle  of  them,  smaller  than  the  others,  near  its  periphery.  The  large 
sebaceous  glands  elevate  the  delicate  cutis  of  the  areola,  beneath  which  there  is  always 
an  absence  of  fat.  Hence  sebaceous  tumours  are  occasionally  developed  in  this  region. 
Hairs  are  rarely  developed,  except  as  age  advances,  or  as  correlative  with  a  somewhat 
masculine  development,  or  tendency  to  hairiness  generally. 

'  The  nipple  also  becomes  somewhat  further  developed  at  puberty  in  the  female.  It 
forms  with  the  areola  a  conical  elevation  of  the  skin,  having  a  bluish  or  pinkish  tint ; 
but  it  does  not  project  much  until  a  later  period  of  life,  often  never  at  all  in  un- 
married women.  The  size  of  this  organ  varies  exceedingly  in  prolific  women  as  well 
as  in  sterile  ;  for,  even  in  those  who  have  suckled  large  families,  its  size  often  bears 
no  proportion  to  the  use  made  of  it.  In  shape,  too,  it  is  very  variable.  Sometimes  it 
is  bifid  at  the  extremity,  and  even  two  nipples  have  been  seen  on  one  breast.  Ano- 
malies in  number  and  position  occur  in  both  sexes.  But  the  most  serious  deformities 
affecting  this  organ  are  those  where  the  development  of  its  projection  is  arrested  and 
it  continues  flat ;  or  when,  worse  still,  a  depression  or  hollow  only  exists,  in  which 
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the  milk-tubes  terminate.     Very  rarely,  a  duct  opens  on  the  areola,  not  as  the  result 
of  disease,  but  as  a  congenital  imperfection. 

Cases  of  precocious  development  of  the  breasts  are  recorded.1 

3.  After  the  complete  establishment  of  puberty ;  after  uterine  conception ;  after 
parturition^  and  during  lactation. — The  only  normal  changes  in  the  female  breast 
which  occur  irrespective  of  conception  are  slight  enlargement,  attended  with  more  or 
less  pain,  according  to  the  susceptibilities  of  individuals,  at  each  catamenial  period, 
and  a  slight  change  in  form  and  consistence  soon  after  congression  with  the  other 
sex.  The  nipple,  areola,  and  its  glands  show  great  changes,  as  respects  form  and 
colour,  under  these  circumstances,  as  well  as  after  much  handling  and  uterine  concep- 
tion ;  but  it  would  be  foreign  to  our  purpose  to  enlarge  upon  them. 

The  changes  of  most  importance  affecting  this  organ  are  excited  by  conception. 
Now  it  is  that  its  peculiar  function  to  secrete  food  for  the  nourishment  of  the  offspring 
is  about  to  be  performed ;  and  from  month  to  month,  simultaneously  with  the 
development  of  the -foetus,  alterations  in  the  condition  of  the  breast  are  observable. 
These  changes  are  most  easily  watched  in  women  having  small  glands ;  for  in  such 
the  secreting  portion  of  the  organ  would  seem  to  disappear  almost  entirely  after  the 
cessation  of  lactation;  whilst  in  those  whose  breasts  remain  permanently  large 
throughout  life  the  structural  changes  are  not  so  easily  detected.  Nor  does  the  size 
of  the  organ  bear  any  just  proportion  to  the  perfect  performance  of  its  function  •  for, 
as  a  rule,  large  breasts  do  not  secrete  so  freely  as  small  ones  ;  and  generally,  when 
the  milk  is  abundant,  it  is  very  poor  in  its  nutritious  qualities.  Neither  are  its 
dimensions  always  in  relation  to  the  constitutional  nutrition  of  the  woman.  For  we 
often  see  strumous,  cachectic  girls  with  largely  developed  mamma?,  whilst  healthy, 
well-nourished  maidens  offer  the  opposite  condition.  It  is  probable  that  sexual 
impulse  determines,  to  a  certain  extent,  the  growth  of  these  organs.  And  further, 
it  should  be  recollected  that  bulkiness  is  not  always  due  to  excess  of  gland-tissue, 
but  to  a  growth  of  fat. 

Where  the  gland-tissue  has  arrived  at  the  stage  of  passive  maturity,  after  puberty, 
the  secreting  portion  of  the  organ  can  be  very  clearly  seen,  in  consequence  of  the 
csecal  terminations  of  the  ducts  containing  more  or  less  epithelium.  In  addition  to 
the  gland-tissue,  there  is  usually  some  fat  diffused  throughout  the  stroma  in  small 
lobules.  The  adipose  tissue  is  more  abundantly  developed  around  the  borders  of  the 
whole  gland  and  upon  its  anterior  surface ;  but  it  is  rarely  found  between  it  and  the 
pectoral  muscle.  As  years  pass  on,  however,  when  the  breast  has  never  been  excited 
to  the  performance  of  its  peculiar  function,  the  csecal  terminations  of  the  ducts  are 
with  difficulty  detected,  and  the  entire  mass  of  the  organ  seems  to  be  composed  of 
fibre-tissue,  fat,  and  ducts  only.  But  at  any  moment  the  stimulus  of  excitement,  re- 
flected from  the  pelvic  generative  organs,  may  give  rise  to  a  certain  amount  of  activity 
in  the  csecal  ends  of  the  ducts,  which  become  congested  with  epithelium,  and  thereby 
is  produced  more  or  less  general  enlargement  and  induration  of  the  whole  breast. 
When,  as  commonly  happens,  the  stimulus  excites  a  single  mass  or  a  lobe,  or  even 
separate  lobules,  the  swelling  and  irregularity  to  the  touch  produced  thereby  causes 
misapprehension  that  a  new  growth  is  developed.  Such,  however,  is  not  a  fact.  We 
have  to  deal  in  such  cases  with  a  morbid  state  of  the  true  gland -tissue,  not  with 
something  superadded  to  the  normal  organ— -a  distinction  not  without  a  difference, 
for  it  is  based  upon  structural  peculiarities,  and  is  of  paramount  importance  as 
regards  the  treatment  of  the  case. 

After  uterine  conception  the  breast  becomes  at  first  full  and  firm,  when  small 
granular  bodies  may  be  felt  around  its  periphery  and  upon  its  cutaneous  surface.  If 
a  section  of  it  be  made  in  about  the  third  or  fourth  month  of  pregnancy,  the  tint  of 
its  tissues  is  pale  red  and  the  surface  irregular,  especially  at  the  periphery  ;  it  is  no 
longer  a  uniform  white,  opaque,  homogeneous  mass  ;  although  in  its  centre  the 
changes  are  only  just  perceptible  in  comparison  with  those  at  the  periphery.  The 
vascularity  of  the  organ  is  also  one  of  its  marked  features,  for  minute  blood-vessels 

1  Land.  Journ.  Med.  vol.  i.  p.  85;   Qaz.  med.  de  Paris,  1834,  p.  881. 
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are  visible  ramifying  in  its  tissues.  In  the  passive  organ  scarcely  a  vessel  is 
noticeable.  If  one  of  the  minute  granular  bodies  (a  gland  acinus)  be  removed, 
and  its  tissues  carefully  separated  with  needles,  the  csecal  terminations  of  the 
ducts  are  distinctly  seen  by  the  aid  of  a  microscope.  The  addition  of  a  drop 
of  dilute  acetic  acid  favours  the  observation  of  this  object.  The  limiting  mem- 
brane, or  tunica  propria,  of  the  terminal  gland-vesicles  or  cseci  encloses  more  or 
less  epithelium,  the  separate  elements  of  which  are  oval  and  nucleated.  In  the 
centre  of  the  breast  the  stroma  shows  a  curious  reticulated  structure,  in  the  meshes 
of  which  the  writer  is  inclined  to  believe  the  acini  are  subsequently  developed.  At  a 
later  period  of  uterine  conception  the  cseci  are  in  greater  abundance,  and  contain 
colostrum-corpuscles  in  addition  to  the  epithelium. 

After  parturition  and  during  lactation  the  surface  of  a  section  of  the  breast  is 
deeply  divided  into  lobes  and  lobules,  and  the  acini  are  very  distinct.  It  closely 
resembles  the  cut  surface  of  a  parotid  gland  or  a  pancreas.  The  cseci  are  rilled  with 
epithelium,  whicb  also  contain  the  cells  bearing  the  fatty  globules  found  in  milk. 
The  breast  has  now  attained  its  state  of  active  perfection. 

Such  is  a  brief  description  of  the  metamorphosis  of  the  inactive  organ  into  an 
active  secreting  gland.  In  the  perfection  or  imperfection  of  the  changes  taking  place 
in  the  secreting  portion  of  the  glandular  tissue  we  may  seek  an  explanation  of  those 
cases,  rare  though  they  be,  in  which  no  sympathy  seems  to  exist  between  the  breast 
and  the  gravid  uterus,  and  of  others  in  which  milk  is  never  formed.  In  the  first 
defect,  when  there  is  not  any  change  during  pi'egnancy,  the  csecal  terminations  of  the 
ducts  are  not  developed,  therefore  the  cells  cannot  be  generated  in  which  the  fatty 
particles  of  milk  are  formed;  and  in  the  second,  although  the  gland -vesicles  may  be 
complete,  yet  the  epithelium  is  not  perfected,  and  the  milk -globules  are  absent. 

Innervation. — The  following  scheme  demonstrates  the  distribution  of  the  spinal 
nerve-filaments  to  the  skin  over  the  breast,  to  the  gland  itself,  and  their  associations 
with  the  cutaneous  filaments  of  the  contiguous  regions.  The  breast  also  has  filaments 
from  the  sympathetic  system. 
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It  should  be  thus  read.  The  breast  and  the  skin  covering  it  are  supplied  by  fila- 
ments from  the  anterior  branches  of  the  fourth  and  fifth  cervical  nerves.  Filaments 
from  the  posterior  branches  of  the  same  nerves  join  with  others  from  the  superior 
dorsal  nerves.  Filaments  from  the  middle  and  anterior  intercostal  branches  of  the 
anterior  division  of  the  second,  third,  fourth,  and  fifth  nerves  of  the  dorsal  plexus 
supply  the  breast  and  skin  over  it  chiefly.  A  minute  examination  demonstrates  the 
association  between  the  second  intercostal  and  filaments  supplying  the  skin  of  the 
inside  of  the  arm  and  axilla ;  also  the  same  parts  and  the  skin  about  the  shoulder 
from  the  third ;  and   the  skin  about  the  scapula  from  the  fourth  and  fifth.     These 
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nervous  intercommunications  explain  the  widely  extended  pain  of  which  patients  so 
grievously  complain  when  affected  with  mammary  hyperesthesia. 

The  arteries  and  veins. — The  second,  third,  fourth,  and  fifth  intercostal  branches 
of  the  internal  mammary  artery  usually  convey  blood  to  the  sternal  segment  of  the 
breast ;  within  the  axillary  portion  a  large  branch  from  the  artery  of  that  name  very 
commonly  ramifies  ;  and  the  inferior  and  lateral  regions  receive  a  few  branches  from 
the  intercostal  vessels,  which  pass  with  the  nerves  through  the  middle  intercostal 
foramina.  As  the  nerve  filaments  accompany  the  arteries,  it  is  necessary  to  be 
careful  to  avoid  embracing  them  in  ligatures  if  used  to  arrest  bleeding.  This  pre- 
caution is  now  no  longer  called  for,  as  the  writer  has  found  that  torsion  of  the  arteries 
suffices  to  arrest  haemorrhage. 

The  veins  usually  accompany  the  arteries,  and  terminate  in  the  internal  mammary 
and  axillary  trunks.  A  peculiar  arrangement  of  the  subcutaneous  veins  around  the 
areola  has  received  the  name  of  circulus  venosus  areolae  (Halleri).  The  superficial 
veins  are  often  dilated  in  those  cases  in  which  tumours  are  developed  in  the  breast. 
This  morbid  condition  seems  to  arise  partly  from  their  pressure,  the  interruption  to 
the  flow  of  blood,  and  probably  to  the  increased  quantity  circulating  through  the 
growth. 

The  superficial  lymphatic  vessels  terminate  in  the  axillary,  the  cervical,  and 
anterior  mediastinal  glands;  a  deeper  series  pass  over  and  beneath  the  pectoralis 
major  muscle  to  the  glands  placed  under  the  clavicle^ 

General  observations  relating  to  the  diaynostication  of  the  diseases  of  the  breast. — 
The  diagnostication  of  the  diseases  of  the  breast  is  considerably  assisted  by  ascertain- 
ing the  age  of  the  patient  at  the  time  of  the  development  of  the  growth  and  its 
relation  to  the  state  of  passive  maturity  or  functional  activity  of  the  gland.  The 
surgeon  should  ascertain  the  social  position  of  the  patient  and  her  temperament; 
observe  the  condition  of  her  nutrition,  and  especially  whether,  in  relation  to  her 
actual  age,  she  shows  a  youthful  or  aged  aspect.  The  functional  powers  and  derange- 
ments of  the  pelvic  generative  organs  ruust  be  ascertained  with  precision,  and  in 
relation  with  them  the  state  of  the  breast  should  be  compared,  as  well  as  that  of  one 
breast  with  the  other.  Discharges  from  the  nipple,  its  ordinary  development,  and 
any  deviations  from  a  normal  condition,  are  important  subjects,  and  should  elicit 
inquiries  relating  to  congenital  or  acquired  defects.  Uneasiness ;  temporary,  transient, 
or  persistent  pain  should  be  traced  in  certain  defined  directions  with  anatomical  pre- 
cision ;  and  the  intimate  association  between  the  nerves  of  the  gland  and  the 
neighbouring  plexuses  cannot  be  too  carefully  remembered.  The  lymphatic  vessels 
and  the  glands  in  the  axilla  should  never  be  overlooked ;  and  even  a  wider  range  of 
observation,  comprehending  those  above  the  clavicle  and  in  the  anterior  mediastinum, 
must  be  taken.  Having  carefully  obtained  a  knowledge  of  the  facts  above  alluded 
to,  the  surgeon  has  then  to  determine  whether  the  disease  under  observation  involves 
the  normal  tissues  composing  the  organ,  or  whether  there  be  a  new  growth. 

The  age  of  the  patient  should  be  carefully  ascertained,  with  the  view  to  discover 
the  period  of  life  at  which  the  disease  was  first  observed  ;  e.g.  by  deducting  the  age 
of  a  new  growth  from  the  actual  age  of  the  patient  at  the  moment  of  observation. 
That  inquiry  enables  the  surgeon  to  determine  whether  the  existing  affection  is  asso- 
ciated with  the  development  of  the  gland,  its  state  of  maturity,  or  a  condition  of 
repose  and  atrophy.  Also,  the  actual  age  being  known,  the  surgeon  is  enabled  to 
decide  whether  the  patient  shows  signs  of  pi'emature  age,  a  fact  often  of  great  moment 
in  deciding  on  cases  of  carcinoma. 

The  social  relations  of  the  patient,  whether  living  a  life  of  excitement,  celibacy, 
or  the  contrary ;  if  married,  whether  prolific  or  sterile ;  and  if  proline,  whether  the 
uterus  has  performed  its  functions  in  a  healthy  manner  or  not,  are  facts  to  be  noted, 
several  of  its  morbid  states  being  closely  connected  with  the  secondary  influence  of 
social  conditions,  as  the  indurations  of  the  gland-tissue  in  unmarried  women,  or  in 
others  who,  although  married,  are  yet  sterile.  Again,  the  activity  of  this  organ, 
sympathising  as  it  does  with  the  functional  changes  occurring  in  the  uterus,  is  excited 
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to  increase  of  growth  in  preparation  for  the  performance  of  its  functions ;  and  such 
normal  increase  in  bulk  might  be  mistaken  for  a  morbid  process,  unless  the  actual 
social  relations  of  the  individual  be  conclusively  established.  Nor  should  the  habits, 
occupation,  and  possible  moral  depravity  of  the  sufferer  be  wholly  neglected ;  for 
indulgence  in  vicious  propensities  doubtless  exerts  a  secondary  influence  on  the 
mammary  organ  :  such  as  illicit  intercourse  with  the  male  sex,  intemperance,  indul- 
gence in  spirituous  liquors,  unnatural  sexual  excitement,  the  rrse  of  means  to  procure 
abortion,  and  constitutional  syphilis.  A  strange  perversion  of  the  moral  feelings 
occasionally  exists  which  incites  to  the  production  of  factitious  disease  in  this 
part. 

Observing  the  temperament  of  the  patient  sometimes  assists  in  distinguishing  the 
nature  of  the  morbid  affection  :  e.g.  in  girls  of  an  excitable  nervous  disposition,  the 
gland  is  frequently  exquisitely  sensitive  without  being  absolutely  diseased,  and  some 
even  describe  an  intensity  of  suffering  and  misery  wholly  incompatible  with  tangible 
local  symptoms.  A  state  of  hyperesthesia  exists,  purely,  free  from  organic  morbid 
processes. 

The  healthy  nutrition  and  youthful  aspect  of  one  sufferer,  as  well  as  the  cachectic 
care-worn  look  of  another,  both  perhaps  of  the  same  age,  are  useful  facts  to  aid 
diagnosis,  although  they  must  not  be  allowed  paramount  influence  in  every  case. 
Thus,  in  a  girlish,  healthy-looking  woman,  a  growth  in  the  breast,  however  large,  may 
be  pronounced  innocent,  almost  with  certainty  ;  whilst  in  another  the  anxious  mien 
and  aged  facial  aspect,  the  result  of  constitutional  dyscrasia,  may  excite  the  suspicion 
of  carcinoma.  Caution  must  always  be  exercised  in  those  instances  in  which  the  local 
disease,  although  physiologically  innocuous  to  the  constitution,  may  have  excited 
much  mental  distress  and  bodily  suffering  in  consequence  of  its  condition  during 
progressive  stages  of  growth. 

An  inquiry  into  the  state  of  the  functional  products  of  the  generative  organs 
should  never  be  neglected,  especially  as  regards  the  catamenia.  The  opposite  condi- 
tions of  excess  and  deficiency  of  the  menstrual  flux  incite  to  sympathetic  processes 
in  the  breast,  and  a  certain  class  of  its  diseases  are  probably  dependent  entirely 
thereon. 

When  any  disease  occurs  in  the  breast  of  a  child-bearing  woman,  the  capability 
of  its  functional  powers  should  be  ascertained  ;  and  if  from  any  decided  cause  its 
secretion  happens  to  have  been  interrupted  or  arrested,  an  attempt  should  be  made  to 
associate  the  existing  disease  with  the  active  state  of  the  gland.  It  frequently 
happens  in  such  cases,  whether  associated  with  deformed  nipple  or  not,  that  disease 
appears  even  many  months  after  lactation  has  ceased,  generally  assuming  the  form  of 
chronic  abscess.  This  affection,  however,  is  most  common  when  the  nipple  has  not 
been  perfectly  developed.  In  an  imperfect  state  of  the  nipple,  we  have  a  fruitful 
source  of  trouble,  and  the  natural  conformation  of  the  body  of  the  organ,  as  well  as 
of  the  nipple,  prior  to  the  discovery  of  any  disease,  should  be  carefully  ascertained 
in  every  case  specially  under  observation. 

A  knowledge  of  the  manner  in  which  lactation  may  have  been  performed  by  the 
two  glands  comparatively ;  the  number  of  times  that  function  has  been  excited  and 
its  duration,  together  with  the  diseases  occurring  during  those  periods,  often  aids  the 
diagnostication  of  a  disease  existing  a  considerable  period  of  time  after  the  cessation 
of  suckling,  and  which  may  be  even  intimately  connected  with  some  irregularity 
occurring  at  that  time. 

Without  putting  a  leading  question,  the  surgeon  should  ask  the  patient  to 
describe  the  sensation  or  pain  felt  in  the  part ;  but  he  must  be  somewhat  on  his 
guard  against  implicitly  accepting  her  statement.  If  the  sufferer  has  read  upon  the 
subject  of  cancer,  and  believes  herself  to  be  affected  therewith,  she  will  certainly 
state  that  the  pain  is  '  lancinating,  darting,  stabbing,'  and  so  on ;  and  again,  the 
intensity  of  the  pain  is  sometimes  exaggerated.  But  there  is  pain  which  happens  to 
be  so  characteristic  of  the  class  of  diseases  it  accompanies,  that  its  nature  and  the 
method  of  inducing  it  becomes  pathognomonic  of  the  special  affection.  The 
anatomist   wiil   remember   that   the   integuments  over  the   mamma,  as  well  as  the 
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organ  itself,  receive  their  nervous  filaments  from  the  second,  third,  fourth,  and  fifth 
nerves  of  the  dorsal  plexus ;  that  those  branches  called  intercostal  divide  into 
middle  and  anterior  cutaneous  filaments,  which  are  the  nerves  of  this  gland,  and  that 
they  reach  the  skin  by  passing  through  openings  between  the  ribs.  The  widespread 
distribution  of  other  filaments  of  these  same  dorsal  nerves  should  also  attract 
attention  (see  p.  426).  Now  when  a  patient  complains  of  inordinate  pain  in  the 
breast,  with  or  without  induration  of  the  tissues,  the  acute  sensitiveness  of  the 
nerves  distributed  to  it  is  easily  demonstrated  by  digital  pressure  over  the  middle  or 
anterior  intercostal  foramina,  whence  they  emerge  upon  the  chest.  In  severe  cases 
of  this  neuralgic  affection  gentle  pressure  is  intolerable,  and  the  pain  extends  far  and 
wide  over  the  back,  neck,  and  arm.  Even  the  nerve  supplying  the  particular  lobe 
which  is  indurated  is  sometimes  alone  affected,  whilst  in  actual  new  growths  this  is 
not  commonly  the  case.  Thus  local  pain  and  pain  widely  distributed,  as  well  as 
pain  excited  by  the  application  of  digital  pressure  with  anatomical  precision,  becomes 
an  important  aid  in  the  diagnosis  of  some  of  those  affections  of  the  breast  which 
excite  the  greatest  alarm  in  the  mind  of  the  patient,  although  happily  they  prove  to 
be  harmless,  in  spite  of  the  difficulty  sometimes  experienced  in  affording  speedy 
relief. 

In  every  case  immediately  under  observation  the  surgeon  should  first  attempt  to 
ascertain  definitely  whether  the  disease  affects  the  normal  tissues  of  the  organ,  or 
whether  there  be  something  superadded  to  them  ;  in  fact,  a  new  formation  or  growth. 
A  tumour,  swelling,  or  enlargement  may  be  felt,  and  still  there  may  not  be  any 
growth  in  addition  to  the  normal  structure ;  e.g.  a  single  lobe  of  an  inactive  gland 
may  be  enlarged  and  cause  a  suspicion  that  a  new  growth  exists ;  but  if  it  be  cut 
out  and  examined,  only  gland-tissue  is  found  gorged  with  epithelium.  By  careful 
and  methodical  manipulation,  however,  this  morbid  lobe  of  gland-tissue,  a  veiy 
common  affection  too,  may  be  certainly  distinguished  from  a  new  growth.  In  this 
manner  examine  the  part :  Press  the  induration  gently  between  the  thumb  and 
fingers,  and  a  tumour  is  so  distinctly  felt  that  the  positive  existence  of  something 
superadded  to  the  breast  is  affirmed  ;  but  now  place  the  fingers  lightly  and  flatly 
upon  the  part  over  the  site  of  the  supposed  new  growth,  pressing  gently  against  the 
thorax,  and  nothing  more  than  the  ordinary  gland-tissue  is  perceptible.  On  the 
contrary,  if  there  be  a  genuine  new  growth,  something  developed  recently  within 
the  normal  gland,  it  will  be  always  felt,  in  whatever  manner  or  in  whatever  position 
the  patient  is  examined. 

Condition  of  the  nipple  and  of  discharges  therefrom. — The  ordinary  condition  of 
the  nipple  preceding  the  observation  of  the  disease  should  be  always  ascertained  with 
precision.  A  congenital  defect  in  its  development  commonly  causes  great  trouble 
during  suckling ,  is  the  promoter  of  some  disease  associated  with  that  function ;  and 
often  accompanies  some  new  growths.  It  may,  however,  become  retracted  when 
chronic  inflammation,  or  even  acute  and  lactic  congestion,  affects  the  organ ;  and 
therefore  this  state  cannot  be  considered  of  real  value  in  aiding  the  diagnostication 
of  any  special  disease.  Even  when  accompanying  carcinoma,  it  merely  marks  a 
stage  or  particular  condition  of  one  kind  of  that  disease.  The  fluids  which  some- 
times ooze  from  the  nipple  at  the  commencement  or  during  the  progress  of  a  new 
growth,  may  be  rendered  subservient  to  the  formation  of  a  correct  diagnostication  of 
the  nature  of  the  disease  in  the  part.  Sanious,  offensive,  opaque  discharges,  contain- 
ing cells,  identical  with  those  forming  growths  of  cancer,  may  be  regarded  as 
indicative  that  the  induration  which  would  probably  accompany  the  exudation  of 
such  fluid  arises  from  infiltrating  carcinoma ;  whilst  a  bright  yellow  clear  tenacious 
serous  fluid,  drawing  out  into  thread  like  processes,  and  the  flow  of  which  is  perhaps 
increased  by  compression  on  a  circumscribed  collection  of  fluid,  would  guide  the 
surgeon  to  an  accurate  opinion  that  the  tumour  depended  upon  the  presence  of  an 
adenoid  growth,  or  a  simple  cyst.  In  a  similar  manner  some  of  the  duct-cysts  may 
be  diagnosticated  from  the  mucoid  character  of  the  fluid  escaping  from  the  nipple. 
Serous  fluid  containing  colostrum  particles  may  accompany  an  excited  state  of  the 
gland-tissue,  sympathetic  with  diseased  ovaria. 
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The  tymphatic  glands  in  the  axilla  and  in  the  neck  just  above  the  clavicle  should 
be  always  carefully  examined.  Some  care  is  here  requisite  to  ascertain  if  their 
morbid  condition,  when  any  may  happen  to  exist,  preceded  or  followed  the  disease  in 
the  breast. 

In  order  to  insure  perfect  accuracy  in  diagnosis,  especially  of  obscure  cases,  the 
breast  should  be  examined  whilst  the  patient  is  seated,  and  also  when  placed  in  a 
recumbent  posture.  The  affected  gland  may  then  be  carefully  supported  upon  the 
trunk  by  slightly  rolling  the  body  over  on  to  the  opposite  side  and  placing  a  pillow 
under  the  shoulder. 

Briefly,  then,  the  surgeon  will  be  led  to  these  inquiries  :  Has  the  disease 
under  examination  any  manifest  connection  with  the  age  of  the  patient ;  the  stage 
of  development  of  the  gland  ;  its  functional  activity  or  repose  j  and  the  social  con- 
dition of  the  patient]  Does  it  seem  to  be  associated  with  any  general  disturbance 
of  the  functions  of  the  generative  organs?  Is  it  merely  a  local  affection,  or  more 
intimately  accompanied  with  general  constitutional  dyscrasia  ?  Is  it  of  inflammatory 
origin  1  Is  it  traceable  to  a  morbid  state  of  the  excretory  ducts,  or  of  the  secreting 
structure  of  the  organ?  Is  the  tumour  composed  of  a  fluid,  a  solid,  or  of  both? 
And,  lastly,  is  the  swelling,  tumour,  or  tumefaction  really  caused  by  something 
growing  in  the  breast — a  new  growth  ;  infiltrating  the  tissues  of  the  breast )  in- 
flammatory or  otherwise  ;  or  simply  a  morbid  condition  of  a  part  or  whole  of  the 
actual  tissue  of  the  organ — an  excited  state  of  the  gland-structure  ?  In  other  words, 
is  the  disease  hi  the  breast,  or  is  it  a  morbid  state  of  the  tissues  composing  the 
breast  ? 

The  formation  of  a  correct  diagnosis  between  one  disease  of  the  breast  and 
another  is  infinitely  facilitated  by  employing  the  method  of  exclusion  or  negation  ; 
e.g.  suppose  the  patient  under  observation  to  be  afflicted  with  a  certain  definite 
disease,  and  then  endeavour  to  ascertain  if  the  facts  of  the  case  agree  with  those 
indicative  of  that  class.  If  they  do  not,  that  assumption  is  set  aside,  and  another 
adopted  and  examined  in  a  similar  manner.  This  method,  however,  requires  con- 
siderable experience,  and  is  not  therefore,  perhaps,  available  for  very  young 
practitioners.  Surely,  there  is  much  force  in  the  maxim  of  Dupuytren,  when 
applied  to  tumours  in  this  region  :  '  Nothing  is  more  difficult  or  uncertain  than  the 
diagnosis  of  tumours  in  general.' 

General  therapia. — First,  in  relation  to  the  healthful  development  of  the  gland 
from  birth  to  puberty  ;  during  pregnancy ;  and  after  parturition. 

Soon  after  birth,  when  the  integuments  around  the  mammilla  are  swollen  and 
tender,  great  care  and  attention  are  required  on  the  part  of  the  nurse,  that  the 
dress  of  the  infant  does  not  compress  the  chest,  and  thus  irritate  and  injure  the 
rudimentary  organ.  Should  the  skin  around  the  areola  become  red  and  painful,  a 
thin  layer  of  cotton-wool  moistened  in  water  and  laid  on  the  part,  is  the  most  suit- 
able protection.  The  treatment  of  the  diseased  states  is  described  in  another  place. 
All  manipulation  of  the  swelling  is  reprehensible  in  the  highest  degree. 

At  puberty  the  gland  should  have  free  scope  to  allow  for  enlargement,  and 
pressure  on  the  nipple  ought  to  be  carefully  avoided.  The  ordinary  tenderness 
experienced  by  delicate  and  excitable  girls  at  this  time,  and  especially  at  the 
catamenial  periods,  requires  only  repose  and  the  withdrawal  of  all  causes  of  local 
irritation. 

During  pregnancy  arrangements  should  be  made  in  the  dress  to  prevent  the 
clothes  compressing  the  gland,  or  irritating  and  squeezing  the  nipple.  If  that 
essential  portion  of  the  organ  be  imperfectly  developed,  or  even  inverted,  as  sometimes 
happens,  and  a  depression  instead  of  a  projection  exists,  measures  may  be  taken 
with  a  view  to  encourage  its  development.  These  would  consist  in  fixing  over 
the  areola  a  circular  piece  of  some  thick,  unirritating  material  with  a  hole  in  its 
centre.  We  believe  that  very  slight  advantage  is  gained  by  the  application  of 
medicated  lotions  to  the  nipple  as  prophylactics  against  the  irritation  caused  by 
suckling.  As  soon,  however,  as  the  colostrum  is  secreted  and  oozes  from  the  ducts, 
the  extremity  of  the  nipple  should  be  carefully  cleansed  with  warm  water,  lest,  in 
drying,  the  mouths  of  the  ducts  should  become  irritated,  perhaps  obstructed. 
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After  'parturition  the  infant  may  be  allowed  to  suck  as  soon  as  possible,  that  is, 
as  regards  the  breast.  Its  functional  activity  is  not,  however,  perfect  until  after  the 
lapse  of  a  few  hours  from  that  event.  But  great  distension  should  never  be  per- 
mitted to  occur ;  and  when  the  secretion  forms  in  such  large  quantity  that  the  efforts 
of  the  infant  are  unequal  to  the  prevention  of  this  condition,  some  artificial  means 
should  be  adopted  to  avert  the  ill  results  consequent  upon  the  neglect  of  that  state. 
During  the  earlier  periods  of  suckling  the  nipple  should  be  gently  bathed  with  warm 
water  when  the  infant  desists ;  some  protection  against  the  friction  of  the  dress  is 
desirable,  especially  when  there  is  a  tendency  to  irritable  nipples  ;  and  all  nostrums, 
applied  under  the  impression  of  '  hardening  the  nipple,'  scrupulously  rejected.  Much 
vigilance  is  advantageously  employed  in  seeking  for  '  milk-knots  '  or  'coring  of  the 
milk,'  as  these  hard  lumps  are  commonly  called.  This  morbid  condition,  being  due 
to  lobular  congestion,  will,  unless  relieved,  inevitably  proceed  to  inflammation  and 
abscess.  Gentle  frictions,  with  olive-oil,  sometimes  help  to  disperse  such  swellings ; 
but  they  should  not  be  employed  unless  by  the  direction  of  the  surgeon.  To  the 
application  of  warmth  and  moisture  we  give  the  preference ;  and  a  careful  examination 
of  the  orifices  of  the  ducts  should  be  instituted,  in  search  of  obstructions  from 
accumulated  secretion  or  epithelium.  As  the  comfort,  happiness,  and  well-being  of 
the  mother  and  infant  are  so  inseparably  blended  with  the  healthy  performance  of 
the  function  of  lactation,  it  is  impossible  to  devote  too  much  attention  to  the  search 
after  the  least  trace  of  morbid  action. 

At  the  time,  of  weaning  the  breast  should  never  be  allowed  to  become  excessively 
congested  with  milk.  A  very  small  quantity  should  be  removed  by  artificial  means, 
only  just  sufficient  to  relieve  distension,  never  to  excite  a  renewal  of  secretion. 
Repose  must  be  enjoined,  and  an  active  use  of  the  upper  extremities  restrained  for  a 
day  or  two.  If  any  circumstance  has  necessitated  the  relinquishment  of  suckling 
for  a  brief  period,  a  healthy  secretion  may  be  sometimes  regained,  even  after  the 
lapse  of  a  few  weeks,  by  letting  the  infant  suck  if  it  will,  or  by  making  use  of  a 
breast-pump. 

Secondly,  in  relation  to  the  therapeutics  of  diseases. 

The  following  remarks  refer  chiefly  to  methods  of  treatment  applicable  to 
many  different  kinds  of  diseases.  The  special  treatment  of  any  one  particular 
disease  is  described  in  that  part  of  the  essay  devoted  to  its  consideration. 

Support  and  compression. — The  principle  embodied  in  every  method  which  has 
for  its  object  the  support  or  suspension  of  the  gland  against  the  chest,  is,  in  fact 
that  of  repose.  By  the  methodical  adjustment  of  a  bandage  to  the  breast,  its  move- 
ments are  restrained,  and  the  tissues  which  are  progressively  advancing  towards  a 
resumption  of  a  healthy  state  are  not  liable  to  those  injurious  effects  which  the 
weight  of  the  gland  might  exert  on  delicate,  newly  formed  structures.  A  suspensory 
bandage  may  be  employed.  It  should  be  made  of  some  soft  fabric  with  rather  open 
texture,  in  order  to  avoid  excessive  heat.  It  may  be  so  shaped  as  to  fit  the  organ, 
and  retained  in  its  position  by  two  broad  bands  of  calico,  one  passed  over  the  opposite 
shoulder,  the  other  encircling  the  trunk  below  the  breasts.  An  ordinary  bandage 
or  roller  made  of  calico,  soft  linen,  muslin,  or  the  elastic  woven  fabric,  about  one 
inch  and  a-half  to  two  inches  wide,  may  be  adjusted  in  the  following  manner.  The 
surgeon,  standing  before  or  behind  the  patient,  who  should  be  sitting,  passes  an  end 
over  the  opposite  shoulder  as  low  down  the  back  as  the  lumbar  region.  The  bandage 
is  then  carried  round  the  trunk,  and  the  next  turn  taken  over  the  shoulder,  beneath 
or  across  the  breast,  and  again  around  the  trunk  and  then  over  the  shoulder,  and  so 
on,  alternately,  until  the  part  is  entirely  enveloped.  In  this  way,  one  fold  overlying  that 
below  it,  a  very  firm,  uniform,  and  tolerable  support  is  afforded.  At  certain  points, 
where  the  folds  of  the  roller  cross,  a  few  stitches  may  be  inserted  with  advantage. 
In  some  cases,  strips  of  lint  smeared  with  an  ointment  may  be  laid  on  the  breast 
and  kept  in  that  position  by  means  of  plaster.  There  are  two  ways  of  applying 
plaster — in  a  single  circular  piece,  or  in  strips.  If  in  one  piece,  a  hole  should  be  cut 
near  its  centre  for  the  nipple  to  go  through.  Incisions  should  be  made  from  the 
margins  of  the  circle  converging  towards  the  centre,  and  terminating  near  the  hole. 
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When  applied,  the  pieces  slightly  overlap  each  other,  and  lie  flatly.  Another  plan  con- 
sists in  cutting  a  piece  of  adhesive  plaster  in  the  shape  of  a  crescent,  and  fixing  it  to 
the  abdominal  half  of  the  gland.  A  piece  about  two  inches  wide  is  afterwards  placed 
on  the  sternal  and  axillary  borders,  somewhat  obliquely,  and  extending  towards  the 
centre  of  the  clavicle.  A  third  consists  in  applying  strips  of  plaster  one  inch  and 
a-half  in  breadth,  one  piece  slightly  overlying  the  one  below  it.  The  operator  begins  at 
the  abdominal  border  of  the  gland,  and  covers  as  much  of  it  as  is  needful.  During  all 
these  operations  with  strapping,  the  patient  should  be  in  the  recumbent  posture,  and 
the  trunk  slightly  inclined  to  the  opposite  side,  in  order  that  the  breast  may  rest 
upon  the  chest  and  not  be  pendent.  Various  substances  have  been  used  to  fix  the 
bandage  securely,  viz.  adhesive  plaster  outside  of  it — this  may  be  useful  if  the  skin 
be  irritable;  starch,  gum,  collodion,  dextrine,  and  even  plaster  of  Paris;  but  all  of 
these  make  the  bandage  very  rigid,  therefore  often  intolerable,  and,  when  a  necessity 
exists  for  its  repeated  application,  inadmissible.  Should  the  nipple  become  ulcerated 
and  require  protection,  shields  are  made  of  various  materials;  of  metal,  as  lead;  of 
vulcanite ;  or  of  something  softer,  as  vulcanised  india-rubber. 

Sinuses  may  be  injected  through  the  fistulous  openings  in  the  skin  with  various 
stimulating  injections.  To  do  this  effectually  it  is  well  to  make  use  of  a  piece  of 
flexible  catheter,  which  should  be  introduced  as  deeply  as  possible  to  insure  the  full 
effect  of  the  injection.  As  a  drain-tube,  a  contrivance,  well  suited  to  effect  the 
purpose  intended,  consists  of  a  piece  of  very  thin  gutta-percha,  roiled  up  in  the  form 
of  a  tube,  inserted  to  the  requisite  depth. 

The  milk  may  be  artificially  removed  from  the  breast  by  means  of  exhausting 
syringes,  made  for  that  purpose  ;  by  glass  tubes  or  bottles  to  which  some  arrangement 
is  affixed  in  order  that  exhaustion  may  be  effected  by  the  mouth  ;  or  a  wide-mouthed 
bottle  may  be  used,  which,  after  being  filled  with  hot  water  and  emptied,  is  applied 
over  the  nipple.  As  the  air  within  cools,  the  mouth  of  the  bottle  must  be  very  care- 
fully kept  in  contact  with  the  breast. 

Amputation  of  the  breast.— The  proceedings  adopted  in  the  removal  of  tumours 
from  the  breast  are  described  in  their  proper  places.  The  entire  gland  may  be  excised 
in  this  manner  :  An  elliptical  incision  is  made  upon  either  side  of  the  nipple,  the  dis- 
tance from  which  may  be  left  to  the  discretion  of  the  operator.  Elaps  of  integument 
should  be  made  of  sufficient  dimensions  to  fall  together  readily,  without  stretching 
them.  The  direction  of  these  incisions  should  correspond  with  that  of  the  fibres  of 
the  pectoralis  major  muscle.  The  lower  or  axillary  flap  should  be  made  first,  and  the 
surgeon  will  find  the  accomplishment  of  the  operation  facilitated  by  detaching  the 
gland  from  the  fascia  of  the  pectoral  muscle  immediately  after  he  has  made  that  flap. 
Next,  the  sternal  flap  is  to  be  cut  from  the  anterior  surface  of  the  breast,  and  then  an 
incision  carried  round  the  sternal  border  of  the  gland  detaches  it  completely  from  the 
trunk.  Loss  of  blood  is  in  some  measure  prevented  by  an  assistant  compressing  the 
anterior  intercostal  arteries  with  his  fingers  placed  over  each  intercostal  foramen. 
Another  should  put  a  finger  upon  the  mouth  of  any  bleeding  vessel,  especially  the 
branch  from  the  axillary  artery,  which  is  often  of  considerable  size.  Bleeding  ar- 
teries require  to  be  twisted,  The  writer  has  not  used  ligatures  for  some  time,  and  has 
never  had  a  case  of  recurrent  or  secondary  bleeding  after  torsion.  The  integuments 
should  be  brought  together,  and  maintained  in  situ  by  plaster  or  some  other  means, 
according  to  the  inclination  of  the  surgeon.  Compresses  of  lint  should  be  adjusted 
along  the  edges  of  the  wound  to  maintain  the  flaps  and  subjacent  tissues  in  close 
apposition  ;  but  openings  must  be  left  at  either  extremity  of  the  wound  for  the  escape 
of  discharges.  If  secondary  haemorrhage  occurs,  and  the  wound  becomes  filled  with 
coagulum,  it  is  advisable  to  remove  all  the  dressings,  clear  away  the  coagula,  arrest  the 
bleeding,  and  rearrange  the  wound.  Cicatrisation  is  greatly  impeded  by  neglecting 
this  procedure.  After  careful  adjustment  of  the  flaps  and  the  employment  of  digital 
pressure  to  expel  all  air  from  between  the  detached  surfaces,  primary  union  takes 
place  in  almost  every  case. 
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Special  Diseases.     Division  I. 
Morbid  Conditions  of  the  Tissues  composing  the  Breast. 

Hypertrophy. — A  breast  having  attained  extraordinary  dimensions,  owing  to  the 
gradual  growth  of  the  tissues  composing  the  glandular  structure,  is  said  to  be  hyper- 
trophied.  This  disease  is  extremely  rare.  It  is  quite  distinct  from  that  functional 
enlargement  of  the  organ  which  is  associated  with  amenorrhcea.  There  are  two 
conditions  which  produce  a  very  different  appearance  of  the  whole  of  the  affected 
part.  In  one,  the  breast  is  lar^ge,  firm,  resists  the  pressure  of  the  finger,  and  projects 
in  bold  relief  upon  the  thorax,  the  integuments  being  tense  and  smooth ;  in  the 
other,  the  gland  is  pendulous,  dangling  loosely  from  the  chest  in  whatever  direction 
the  trunk  is  inclined ;  it  lies  flat  and  flaccid  on  the  hand,  is  weighty,  tremulous,  and 
constantly  varying  in  shape;  when  pressed  between  the  fingers,  it  feels  as  if  its  life 
was  gone,  were  it  not  for  its  temperature  and  tint,  since  the  fibre-tissue  seems  to 
possess  no  vital  contractile  force.  Its  shape  is  sometimes  pyriform,  the  integuments 
are  shrivelled  and  wrinkled,  and  the  apex  of  the  nipple  is  turned  upwards  towards 
the  clavicle,  instead  of  in  its  normal  direction.  The  component  masses  of  the  gland 
are  so  loosely  connected  together  that  the  fingers  lie  in  fossse  between  them,  the 
whole  contour  of  the  organ  being  totally  devoid  of  its  normal  and  agreeable  form. 
The  nipple  is  generally  small,  sometimes  quite  undeveloped,  and  the  areola  is  spread 
over  a  larger  area  than  usual. 

This  disease  commences  soon  after  puberty,  or  in  early  adult  life,  in  single  women 
as  well  as  in  married.  It  would  appear  as  if,  the  growth  of  the  organ  having  been 
excited,  this  action  is  not  controlled,  and  hence  enormous  bulk  is  attained.  Both 
the  breasts  are  affected ;  generally  simultaneously,  although,  perhaps,  they  may  not 
be  of  quite  equal  size.  The  general  health  and  nutrition  of  the  sufferer  is  sometimes 
good  and  is  not  at  all  impaired,  until  distress  is  occasioned  by  the  incumbrance  and 
weight  of  the  masses.  Usually  the  catamenial  function  is  more  or  less  deranged. 
The  author  has  seen  the  pendulous  hypertrophy  accompanied  by  a  new  growth,  an 
adenocele,  which  he  removed,  but  the  morbid  state  of  the  organ  continued.  We 
may  distinguish  between  this  disease  of  the  breast  and  others  by  regardiug  the  age  at 
which  it  is  developed — for  it  is  an  affection  of  early  life  ;  the  functional  state  of  the 
organ ;  the  commencement  of  the  disease  tracking  back  to  the  development  of  the 
gland  at  puberty ;  the  participation  of  both  breasts  in  the  morbid  action  at  the  same 
time— for  it  very  rarely  happens  that  a  new  growth  so  forms  in  both  ;  the  tactile 
indications,  remembering  that  occasionally  a  new  growth  may  be  superadded ;  the 
generally,  at  first,  unimpaired  health  of  the  patient,  and  the  absence  of  local  suffer- 
ing. Neither  constitutional  nor  local  remedies  produce  any  marked  benefit.  Should 
the  catamenial  function  be  morbidly  affected,  all  due  attention  must  be  paid  to  the 
fact,  and  remedies  likely  to  improve  its  condition  may  be  prescribed.  Amputation 
of  the  larger  of  the  breasts  has  been  successfully  performed ;  but  it  is  a  measure  to 
be  had  recourse  to  only  under  most  adverse  circumstances.  Nevertheless,  in  some 
of  the  cases  after  the  operation  the  remaining  breast  diminished  considerably.  In  a 
case  reported  by  M.  Bouyer,  both  breasts  were  successfully  removed,  the  patient 
losing  by  the  operation  one-third  of  the  weight  of  her  whole  body  before  its  perform- 
ance. After  a  critical  examination  of  several  of  the  recorded  cases  of  a  single  large 
breast,  we  may  be  allowed  to  question  the  correctness  of  applying  the  term  hyper- 
trophy to  them,  and  to  doubt  their  being  really  examples  of  this  disease.  Doubtless 
in  many  the  dimensions  of  the  breast  were  caused  by  the  development  of  a  new 
growth,  as  in  the  case  published  by  Dr.  Ashwell  in  1841. x 

'■  Guys  Hospital  Reports,  vol.  vi.  p.  203,  with  a  plate.  This  proved  to  he  a  large  new 
growth,  an  adenocele;  and  it  was  subsequently  removed  by  Mr.  Stanley,  in  1843.  The 
tumour  is  preserved  in  the  Museum  of  the  College  of  Surgeons  (Prep.  208). 

"We  have  selected  for  reference  the  following  cases  recorded  within  the  present  century, 
and  have  arranged  them  in  two  groups — 1.  Those  in  which  the  disease  commenced  at 
puberty.     Hey,  Practical  Oba.  in  Swyery,  8vo,  3rd  edit.  1814,  p.  500;  Cooper,  Illustrations 
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Atrophy,  or  wasting  of  the  secreting  tissue  of  the  breast,  commonly  takes  place  as 
life  advances  and  the  procreative  functions  cease.  The  gland  is  very  generally  replaced 
by  fat,  so  that  the  outline  and  form  of  the  organ  is  preserved.  The  ducts  are  always 
persistent,  and  sometimes  contain  a  tenacious  mucus. 

Occasionally  in  early  life  the  secreting  tissue  is  so  far  atrophied  that,  even  during 
pregnancy,  the  ordinary  changes  in  the  organ  do  not  take  place,  and  after  the  birth 
of  the  child  there  is  a  total  absence  of  the  secretion  of  milk.  The  breast  often  wastes 
when  new  growths  are  developed  therein,  and  even  in  young  persons  adenoceles  are 
sometimes  seen  to  take  the  place  of  the  normal  organ.  Very  protracted  lactation  and 
rapid  repetition  of  the  function,  in  delicate  women,  exert  a  baneful  influence  on  the 
fibrous  structures,  which  interferes  with  the  healthy  form  of  the  gland  in  after-life. 
And,  in  some  persons,  after  weaning,  the  glandular  tissue  shrinks  so  remarkably  that 
scarcely  any  breast  remains  ;  nevertheless,  during  a  subsequent  pregnancy,  the  normal 
changes  take  place  and  the  organ  performs  its  functions,  in  perfection.  In  fact,  as  a 
rule,  a  mother  with  breasts  of  this  description  generally  proves  a  more  efficient  nurse 
than  another  in  whom  the  large  dimensions  of  the  gland  might  be  regarded  as  indica- 
tions of  its  perfection. 

Inflammation  and  its  results. — The  various  kinds  of  this  morbid  action  occur  at 
every  age  and  in  all  conditions  of  the  organ.  They  rarely  arise  either  before  puberty, 
about  that  period,  or  during  the  inactive  state  of  the  gland.  But,  on  the  contrary, 
they  are  very  common  in  the  adult  and  during  lactation.  During  pregnancy,  and 
when  weaning,  inflammation  very  rarely  happens;  but  it  is  more  common  during  the 
former  period  than  the  latter.  And,  when  developed  at  weaning,  it  is  usually  ex- 
cited by  an  accidental  circumstance — e.g.  the  death  of  the  infant,  or  illness  of  the 
mother,  necessitating  the  abrupt  discontinuance  of  suckling.  In  the  majority  of 
instances  it  is  secondary  to  local  irritation,  especially  ulceration  of  the  nipple,  obstruc- 
tion of  a  milk- duct,  or  a  contusion  ;  and,  as  an  occasional  source,  we  must  notice  a 
diseased  state  of  the  axillary  lymphatic  glands.  Having  stated  that  it  arises,  first,  in 
the  inactive  stage  of  the  organ,  and  secondly,  at  periods  of  its  functional  activity,  we 
may  next  describe  its  effects  in  relation  to  those  different  conditions. 

During  infancy. — Soon  after  birth,  in  both  sexes,  although  most  commonly  in 
the  male,  the  mammilla  frequently  becomes  swollen  and  painful,  the  skin  around 
slightly  pink,  and  there  may  be  a  serous  fluid,  or  even  milk,  secreted,  winch  oozes 
from  the  ducts.  Nurses  who  indulge  the  propensity  to  interfere  with  the  processes 
of  nature,  by  '  rubbing  away  the  milk,'  too  often  excite  inflammation,  which  is  indicated 
by  the  usual  local  and  constitutional  signs,  and  sometimes  passes  on  to  suppuration. 
Even  eight  days  after  birth  this  rudimentary  organ  occasionally  causes  much  pain 
from  slight  inflammation  becoming  developed  around  it,  which  cannot  be  assigned  to 
manual  interference.  And  in  a  female  infant,  three  months  old,  we  have  seen  an 
abscess  in  this  region,  the  exciting  cause  of  which  it  was  not  possible  to  discover,  except 
it  was  constitutional  delicacy.  The  mother  of  this  infant  stated  that,  unlike  others, 
there  was  not  in  this  one  any  secretion  in  the  breasts  after  birth,  and  that,  consequently, 
the  usual  means  '  to  rub  away  the  milk  '  were  not  employed.  We  need  scarcely  say 
that,  as  a  prophylactic  measure,  every  cause  of  irritation  must  be  carefully  removed  from 
the  excited  organ  ;  even  the  friction  of  the  dress  against  it  should  be  prevented  in  delicate 
infants.  With  a  tendency  to  inflammation,  warmth  and  moisture  may  be  maintained 
over  the  affected  part  by  using  the  softest  application,  such  as  moistcotton-wool,  or  some 
medicated  lotion  may  be  advantageously  employed — e.g.  liq.  plumb,  diacet.  clilutus. 

At  puberty. — Associated  with  the  development  of  the  breast  in  the  female,  in- 

of Diseases  of  the,  Breast,  4to,  1820,  p.  70  ;  Huston,  Amer.  Journ.  Med.  Science,  1834,  vol.  xiv. 
p.  .'571;  Malgaigne,  Gaz.  des  Hopi/aur,  1841,  p.  5!)!).  2.  Oases  in  which  the  disease' 
<<>mmenced  after  the  establishment  of  puberty,  in  married  women  and  unmarried.  Delfiz, 
Majendie's  Journal  de  Plugs,  exp.  et  path.  1825,  t.  v.  p.  300;  Schaal,  in  Rust's  Mag.  f.  d. 
gesammte  HeilJmnde,  182"),  h.  xiv.  p.  360:  Oerutti,  L.,  Meckell's  Archiv  f.  Anat.  u.  Phys. 
1830,  p.  287;  Hecker,  Med.  Zeitimg  v.  Verein  f.  Heilkunde  in  Preussen,1837 ;  Skuhersky, 
Weil  en  weber's  Neue  Bcitrdtge  z.  Med.  u.  Chir.  184],  p.  42;  Bouyer,  Gaz.  Died,  de  Paris,  1851, 
p.  301. 
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flammation  very  rarely  occurs,  although  the  gland  often  becomes  exceedingly  painful, 
and  the  nipple  and  areola  of  a  deeper  red.  But  after  puberty,  when  the  organ  is 
developed  but  inactive,  both  acute  and  chronic  inflammation  arise;  for  which  it  is 
often  difficult  to  assign  a  cause.  Chronic  abscess  is  certainly  more  common  than 
acute.  This  disease  occurs  in  delicate  strumous  girls ;  it  usually  commences  as  a 
hard,  painless,  defined  swelling,  with  sometimes  slight  uneasiness.  In  this  stage  it 
may  be  easily  mistaken  for  a  new  growth,  until,  as  the  tumefaction  enlarges,  it  be- 
comes softer  and  softer,  and  fluctuation  is  detected.  Then  it  is  supposed  to  be  a  cyst, 
as  very  little  pain  has  been  felt,  and  constitutional  disturbance  has  not  been  excited. 
At  last  the  swelling  is  punctured  and  the  pus  escapes.  In  this  way  the  discovery  of 
the  contents  of  the  cyst  is  frequently  made,  and  all  doubt  as  to  the  nature  of  the 
complaint  is  removed.  Cases  of  this  kind  deceive  even  the  most  experienced  surgeons. 
Operators,  acknowledged  to  be  the  greatest  adepts  at  diagnosis  have  proceeded  so  far 
even  as  to  commence  an  operation  for  the  removal  of  a  new  growth  from  the  breast, 
which  proved  to  be  but  a  chronic  abscess  ;  and  therefore  the  careful  surgeon  should 
always  suspect  the  existence  of  a  chronic  abscess  until  there  be  most  unequivocal  in- 
dications that  the  disease  is  of  another  kind.  In  cases  of  this  class  the  disease  appears 
to  depend  chiefly  upon  some  constitutional  defect,  and  therefore  the  rule  as  regards 
treatment  is  to  improve  the  general  health.  It  would  be  idle  to  enter  at  great  length 
into  the  treatment  of  this  malady.  Bearing  in  mind  the  anatomical  disposition  of 
the  organ,  and  its  relation  to  the  surrounding  structures,  it  demands  no  very  special 
mode  of  treatment.  We  may  therefore  pass  on  to  that  kind  of  inflammation  and 
abscess  so  commonly  developed  in  the  breast  at  the  time  it  is  an  active  secreting 
organ,  or  preparing  to  become  one. 

During  pregnancy  and  lactation. — Inflammation  rarely  occurs  whilst  the  breast 
passes  through  those  phases  which  render  it  a  secreting  organ.  At  this  time  it  is 
often  very  painful,  and  there  may  be  slight  vascular  excitement;  but  inflammation  is 
not  developed  unless  some  injury  chance  to  be  inflicted  by  sudden  violence  or  continued 
compression  exerted  by  the  clothes. 

It  is,  however,  very  common  during  lactation.  Generally  it  happens  with  primi- 
parse ;  and,  in  a  majority  of  cases,  it  is  determined  by  either  a  defective  development 
of  the  nipple  or  a  morbid  state  of  it.  It  most  frequently  arises  during  the  first 
month  after  childbirth. 

The  examination  of  149  cases  of  inflammation  ending  in  abscess  showed  that  in 
only  17  women  the  disease  was  not  associated  with  lactation;  whilst  in  the  majority, 
132,  it  arose  in  those  who  were  suckling.     In   118   cases,  either  inflammation  or 
abscess  occurred  in  more  than  half  of  those  who  had  given  birth  to  a  first  or  second 
child,  and  nearly  one-third  were  primiparse.     An  inspection  of  the  nipple  showed  that 
m  97  cases  of  abscess  this  important  part  of  the  gland  was  imperfectly  developed  in 
48,  and  diseased  in  19,  whilst  it  was  well-formed  and  healthy  in  30.     Thus  we  find 
half  the  cases  associated  with  defective  nipple ;  and  adding  to  these  the  patients  with 
unhealthy  nipples,  we  have  more  than  two-thirds  of  the  cases  of  inflammation  and 
its  results  complicated  with,  and  probably  excited  by,  malformations  or  diseases  of 
the  aggregation  of  the  excretory  ducts  constituting  that  organ.     As  to  the  period  after 
parturition  when  inflammation  occurs,  I  found,   in   116   cases,   that  it  commenced 
during  the  first  month  after  parturition  in  half  of  them,  viz.  58  cases,  and  in  a  large 
proportion  of  these  during  the  first  week.     In  the  other  58  cases,  commencing  after 
the  first  month,  in  11  it  began  during  the  second  month,  in  8  during  the  third,  in  22 
between  the  third  and  eleventh,  and  in  17  between  that  month  and  the  twenty-first. 
Now,  as  veiy  few  mothers  continue  to  suckle  for  so  long  a  time,  it  would  seem  that 
abscess  depends  very  commonly  upon  protracted  lactation,  and  probably  the  constitu- 
tional exhaustion  excited  thereby. 

The  above  facts  teach  the  following  lessons,  which,  if  fully  accepted  in  that  light, 
may  prove  of  great  importance,  and  save  much  misery.  They  should  induce  the 
surgeon  to  anticipate  the  probable  result  concurrent  with  the  conditions  described, 
and  they  furnish  a  substantial  basis  upon  which  to  propose  prophylactic  measures  in 
order  to  avert  the  ill  consequences  arising  from  them.     Thus  it  behoves  the  medical 
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attendant  upon  a  primipara  to  examine  carefully  the  condition  of  the  nipples ;  and  if 
there  be  any  imperfection,  to  employ  means  to  excite  their  development,  or,  at  least, 
to  prevent  the  gland-tissue  from  becoming  so  gorged  with  milk  as  to  conduce  to 
subsequent  mischief.  Occasionally  diminishing  the  distension  by  removing  small 
quantities  of  milk  with  a  breast-pump  will  prevent  lactic  congestion,  the  forerunner 
of  inflammation  and  its  results.  Also,  it  often  happens,  when  the  gland-tissue  is 
much  congested,  that  the  orifices  of  the  ducts  in  the  nipple  are  more  than  usually 
inverted,  and  that  relatively  with  a  more  empty  state  of  the  whole  organ  the  nipple 
becomes  more  prominent.  The  opening  of  one  or  more  of  the  ducts  is  sometimes 
obstructed  by  an  accumulation  of  epithelium,  which  is  indicated,  according  to  Dr. 
Ratzenbeck  of  Prague,  by  a  very  minute  white  projecting  translucent  vesicle.  The 
milk- congestion  of  that  lobe,  the  duct  of  which  is  thus  blocked  up,  may  be  relieved 
by  the  withdrawal  of  the  cause  producing  it. 

Semeiology  and  progress  of  inflammation. — The  earliest  deviation  from  a  healthy 
state  of  the  gland  is  usually  indicated  by  more  or  less  induration,  which  involves  one 
or  more  of  its  lobes.  Slight  uneasiness  in  the  act  of  lactation,  or  during  the  move- 
ments of  the  arm,  often  leads  to  its  discovery,  for  in  this  stage  (the  first)  the  pain  is 
not  acute.  Occasionally,  patients  state  that  a  sensation  of  chilliness,  or  a  shivering 
fit,  preceded  the  discovery  of  the  '  lump,  knot,  or  coring  of  the  milk,'  as  it  is  commonly 
called.  In  this  stage,  the  secreting  portion  of  the  affected  lobe  is  simply  congested 
with  milk,  and  especially  the  more  solid  portions  of  that  secretion.  The  skin  over 
the  induration  is  not  affected,  and  gentle  manipulation  of  the  part  is  tolerated  with- 
out inconvenience.  With  very  variable  rapidity,  in  different  cases,  the  induration 
increases ;  more  and  more  of  the  lobes  are1  affected,  until  at  last  the  whole  organ 
becomes  involved  in  the  disease.  This  constitutes  lactic  congestion.  It  sometimes 
takes  place  with  but  slight  inconvenience,  caused  at  least  by  pain,  and  without  exciting 
much  constitutional  disturbance.  In  other  cases,  the  disease  advances  rapidly  :  the 
skin  becomes  red,  swollen,  and  even  cedematous,  usually  over  the  primary  induration  ; 
great  suffering  is  caused,  and  severe  constitutional  excitement  aroused.  As  time 
passes  on,  the  length  of  which  cannot  be  fixed  with  any  uniformity,  suppuration  takes 
place,  and  the  pus  collects  either  in  the  breast,  behind  it,  or  upon  its  cutaneous 
surface. 

Hence  the  division  of  mammary  abscesses  into  three  classes  :  superficial  or  super- 
mammary,  intra-glandular,  aud  sub-mammary.  Each  kind  is  characterised  by  a 
peculiar  train  of  symptoms  and  veiy  marked  local  indications,  which  we  must  now 
describe. 

The  suptrficial  abscess,  bounded  by  the  cutaneous  surface  of  the  gland  behind  and 
the  integuments  in  front,  generally  pursues  a  rapid  course,  and  is  not  attended  with 
very  severe  constitutional  disturbance.  In  very  cachectic  women,  however,  the 
action  is  not  limited  ;  but  it  extends  along  the  connective  tissue  around  the  whole 
gland,  destroying  it,  and  causing  diffused  suppuration,  and,  in  rare  cases,  a  widespread 
destruction  of  the  skin.  But  in  those  superficial  collections  of  pus,  that  fluid  quickly 
makes  its  way  towards  the  integuments,  by  the  natural  process  termed  '  pointing,'  and 
the  contents  of  the  abscess  escape.  The  usual  local  and  constitutional  symptoms 
accompany  the  morbid  action,  which  it  would  be  idle  to  describe  here.  (See 
Inflammation,  vol.  i.) 

Intra-glandular  abscess,  the  result  of  inflammation  affecting  one  or  several  of  the 
component  masses  of  gland-tissue,  is  attended  by  local  and  constitutional  symptoms 
of  much  greater  severity  than  the  variety  last  described.  The  pus  collects  within  the 
fascia  of  the  organ.  The  local  pain  is  often  agonising ;  the  rigid  texture  of  the  gland- 
tissue,  yielding  slowly,  compresses  the  inflamed  structures,  and  the  intense  throbbing, 
burning  heat,  and  heavy  weight  complained  of  produce  sufferings  with  difficulty 
mitigated.  The  integuments  slowly  participate  in  the  morbid  action,  and  the  whole 
breast  sometimes  becomes  double  the  normal  size  befoi'e  either  redness  or  swelling 
takes  place  on  the  surface.  Afc  last,  however,  at  a  spot  usually  over  the  site  of  the 
primary  hardness  and  most  painful  point,  the  integuments  yield  slightly  to  pressure, 
where  there  may  be  also  slight  redness  and  oedema.     From  this  the  superficial  inflam- 
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mation  extends,  and,  in  a  few  hours  afterwards,  fluctuation  of  pus  is  felt.  The 
constitutional  symptoms  are  usually  severe.  After  the  first  forty-eight  hours  from 
the  discovery  of  the  6rst  hard  spot,  acute  pyrexia  is  frequently  developed,  and 
accompanied  sometimes  with  cerebral  disturbance  and  excitement. 

Sub-mammary  abscess  is  characterised  by  the  remarkable  appearance  of  the  whole 
organ.  The  breast  seems  to  rest  upon,  or  to  be  pushed  forward  by,  something 
developed  behind  it;  and,  when  slight  pressure  is  used  with  the  whole  hand  in  a 
direction  towards  the  thorax,  the  part  feels  as  if  it  were  resting  upon  an  air-cushion 
or  something  elastic.  This  disease  is  generally  slow  in  its  progress ;  the  local  pain 
attending  its  development  is  commonly  not  so  severe  as  in  that  last  described,  the 
redness  of  the  integuments  covering  the  breast  is  very  slow  to  appear,  and  the  nipple 
is  often  remarkably  free  from  all  disturbance.  Constitutional  reaction  is  not  often 
excited  until  a  somewhat  late  period  ;  scarcely  at  all  in  some  patients,  until  the  fascia 
or  the  integuments,  or  perhaps  the  gland  itself,  become  involved.  The  progress  of 
the  pus  through  the  integuments  is  slow,  and  very  often  pointing  takes  place  at  several 
spots  around  the  periphery  of  the  gland ;  or  the  pus  makes  its  way  between  the 
lobular  masses  of  the  organ,  and  an  opening  forms  near  the  areola  towards  its  sterno- 
clavicular border,  that  part  of  the  gland  being  the  thinnest. 

The  treatment  of  inflammation  must  be  conducted  upon  general  principles;  for 
those  which  are  applicable  in  like  conditions  of  other  tissues  of  the  body  should  be 
the  guides  for  the  administration  of  remedies  when  that  disease  affects  the  breast. 
However,  a  marked  peculiarity  of  the  organ  affected  arises  from  the  fact  that  it  is 
an  active  secreting  gland  in  a  majority  of  the  cases;  and  the  disease  is  often 
developed  soon  after  child-birth,  and  therefore  intimately  associated  with  the 
puerperal  state.  In  these  circumstances,  then,  we  have  additional  elements  which 
require  attention. 

When  merely  a  part  of  the  gland  is  indurated  and  painful  without  redness  of 
the  skin,  a  careful  examination  of  the  nipple  should  be  made  with  the  view  to  detect 
any  obstruction  of  a  duct  or  irritation  about  the  orifice  of  one.  Should  the  gland 
become  much  congested,  mechanical  means  must  be  employed  to  remove  the  milk. 
Suckling  need  not  be  abandoned ;  but  care  must  be  taken  that  the  gland- tissue  is 
really  fairly  emptied  of  its  secretion.  The  application  of  an  evaporating  lotion,  or  of 
one  containing  liquor  plumbi,  made  warm  before  using  it,  frequently  gives  relief. 
The  arm  of  the  affected  side  ought  not  to  be  actively  used  ;  and  a  bandage  should  be 
adjusted  in  such  a  manner  as  to  prevent  the  weight  of  the  breast  dragging  upon  the 
affected  part.  If  the  patient  lie  in  bed,  the  breast  may  be  supported  on  her  chest, 
or  a  pillow  may  be  arranged  between  the  arm  and  affected  side,  upon  which  it  may 
rest — a  method  which,  in  some  cases,  is  more  agreeable  than  a  bandage.  Careful 
attention  must  be  given  to  the  condition  of  the  alimentary  canal,  and  a  gentle 
aperient  is  often  beneficial. 

As  soon  as  the  skin  becomes  red,  the  local  application  of  warmth  and  moisture 
is  indicated.  This  principle  may  be  carried  out  in  many  ways,  the  details  of  which 
it  would  be  idle  to  relate  here.  The  abstraction  of  blood,  by  means  of  leeches,  may 
be  useful  at  this  stage;  they  should  be  made  to  bite  at  the  periphery  of  the  breast, 
nearest  to  the  site  of  the  inflammation,  in  preference  to  the  part  where  the  redness 
exists.  The  quantity  of  blood  drawn  must  be  regulated  by  the  state  of  the  general 
health  of  the  patient,  which  commonly  requires  supporting  rather  than  depressing. 
Nevertheless,  in  strong  healthy  young  mothers,  where  the  difficulty  arises  from 
deformity  of  the  nipple,  active  local  and  constitutional  measures  are  quite  justifiable, 
and  are  frequently  attended  with  great  benefit.  At  the  bedside,  the  practitioner  has 
in  fact,  first,  to  establish  clearly  the  cause  of  the  inflammation ;  secondly,  to  con- 
sider carefully  the  constitutional  condition  of  the  patient ;  and  the  treatment  of  the 
case  must  be  regulated  by  the  indications  afforded.  One  word  of  caution  in  reference 
to  lowering  the  reparative  powers  of  the  patient.  We  believe  that  the  practice  is 
often  carried  too  far,  and  that  much  greater  advantage  is  gained  by  giving  sup- 
port at  the  time  inflammation  exists,  not  alone  with  the  view  to  its  resolution, 
but   prospectively   upon  the  chance  of   suppuration  taking  place.     Cases  of  acute 
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inflammation  of  the  breast  during  lactation  have  been  successfully  treated  by  covering 
the  whole  organ  with  collodion. 

Abscess ;  how  it  is  to  be  opened,  when,  and  where. — The  question  is  often  asked, 
Is  it  advisable  to  open  the  abscess  artificially,  or  leave  the  pus  to  escape  by  natural 
efforts  alone  1  Should  the  pus  be  superficial,  the  local  action  circumscribed,  pointing 
advancing  without  threatening  destruction  of  much  skin,  and  the  constitutiona 
disturbance  trivial,  the  contents  of  the  abscess  may  be  allowed  to  escape  by  the 
processes  of  nature.  But  if  the  skin  turns  purple  beyond  perhaps  an  inch,  and  the 
cuticle  peels  off  for  a  wider  extent,  the  introduction  of  a  lancet  at  the  centre  of  the 
purple  spot  becomes  necessary  to  prevent  further  extension  of  the  mischief  and 
gangrene  of  a  large  area  of  the  cutis.  The  opening  in  an  abscess  of  this  kind  should 
be  free  :  a  mere  puncture  will  not  suffice.  It  should  be  sufficiently  large  to  allow 
the  pus  to  escape  readily ;  pressure  to  hasten  its  exit  must  be  studiously  avoided, 
that  the  walls  of  the  abscess  may  collapse  naturally;  and  the  breast  should  be  care- 
fully supported  with  a  bandage. 

Abscess  confined  within  the  fascial  envelope  of  the  breast  and  between  its 
component  masses  should  not  be  interfered  with  too  soon,  unless  the  constitutional 
disturbance  excited  by  the  retained  pus  in  its  efforts  to  make  its  way  to  the  surface 
be  uncommonly  severe.  When,  however,  the  skin  becomes  red  and  cedematous,  a 
spot,  softer  and  more  yielding  than  the  surrounding  parts,  may  be  generally  detected. 
Very  commonly  this  is  discovered  over  the  site  of  the  primary  hardness.  Now,  if 
the  local  pain  be  severe,  the  constitutional  disturbance  excessive,  and  the  patient 
much  exhausted  by  the  tedious  progress  of  the  complaint,  the  introduction  of  a 
bistoury  at  the  soft  spot  before  mentioned  affords  almost  instantaneous  relief  by 
diminishing  the  tension  of  the  inflamed  tissues,  which  was  induced  by  the  pressure 
of  the  fluid. 

In  cases  of  sub-mammary  abscess  the  pus  makes  its  way  to  the  surface  very 
slowly;  the  constitutional  symptoms  are  not  generally  so  severe  as  in  the  last- 
described  variety ;  and  it  is  in  most  cases  desirable  to  seek  the  spot,  from  time 
to  time,  at  which  nature  is  effecting  an  opening  for  the  escape  of  the  pus.  This 
most  commonly  happens  somewhere  around  the  periphery  of  the  gland  ;  rarely  the 
pus  burrows  through  it,  in  which  case  pointing  takes  place  over  that  part  of  the 
breast  where  the  gland-tissue  is  thinnest — e.g.  in  the  quarter  between  the  nipple  and 
the  sterno-clavicular  articulation.  In  order  that  the  pus  may  escape  most  freely,  an 
opening  at  the  lower  border  of  the  gland  is  considered  preferable  to  one  in  any  other 
part ;  but  it  may  be  as  well  to  state  that  in  this  kind  of  abscess  the  disease  is  seldom 
cured  after  making  one  opening  only.  These  are  the  cases  in  which  numerous 
apertures  are  often  formed ;  fistulas  and  sinuses,  traversing  in  several  directions, 
burrow  behind  the  gland  and  between  its  compact  masses,  producing  an  amount  of 
suffering,  and  depression  of  the  system  generally,  very  difficult  to  obviate.  When  the 
pus  points,  ordinary  rules  suffice  to  guide  the  surgeon  in  the  treatment  of  the  case. 

Other  methods  of  emptying  abscesses  are  employed  by  surgeons.  Some  prefer  to 
remove  the  pus  by  means  of  a  trocar  and  cannula,  making  at  the  same  time  a  some- 
what valvular  puncture  ;  and  when  all  the  pus  has  flowed,  the  sac  is  washed  out 
with  tepid  water.  The  cannula  is  then  removed,  and  the  whole  organ  strapped  up  in 
order  to  keep  the  walls  of  the  abscess  in  contact.  This  method  is  reported  as 
successful  in  effecting  that  which  may  be  termed  the  primary  cure  of  abscess. 
Others,  after  emptying  chronic  abscesses,  inject  solutions  of  iodine  ;  and  a  vulcanised 
india-rubber  drainage-tube,  introduced  into  the  cavity  of  the  abscess,  is  said  to 
hasten  cicatrisation.  These  methods  of  treatment  are  not,  however,  generally 
available  in  acute  abscesses,  but  may  be  employed  in  those  of  slow  formation  and 
unconnected  with  lactation. 

Treatment  after  an  abscess  is  open. — For  a  few  days  it  may  be  well,  in  some 
cases,  to  apply  warmth  and  moisture  ;to  the  surface  of  the  breast  generally ;  but  we 
have  not  found  any  advantage  to  be  gained  by  encouraging  suppuration,  as  the  long 
continuance  of  poulticing  usually  does.  On  the  contrary,  we  prefer  to  cover  the 
opening  lightly  with  a  small  piece  of  wet  lint  or  cotton-wool,  over  which  very  thin 
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gutta-percha  is  laid,  to  prevent  rapid  evaporation,  immediately  after  the  flow  of  pus 
has  ceased ;  and  then  to  support  the  part  carefully  with  a  suitable  bandage.  The 
diet  of  the  patient  should  be  nourishing,  not  too  stimulating,  although  there  is  no 
objection,  if  the  patient  be  low,  to  allow  some  mild  stimulant  to  be  taken.  Under 
similar  conditions,  tonics  must  be  likewise  administered. 

Consecutive  abscesses  not  unfrequently  occur.  This  circumstance  usually  hap- 
pens in  those  instances  of  general  congestion  of  the  whole  organ  before  described. 
As  a  sequela  of  abscesses,  sinuses  sometimes  remain  a  long  time,  being  very  difficult 
to  heal.  Stimulating  injections,  strapping  up  the  breast  with  plaster,  and  applying 
a  bandage  methodically  (p.  431),  and,  as  a  last  resource,  cutting  them  open,  are 
means  towards  effecting  cicatrisation. 

Milk  fistulas  will  not  usually  heal  until  the  secretion  of  the  gland  is  arrested. 

Chronic  induration  of  the  gland-tissue,  now  termed  adenoma,  may  affect  the 
whole  of  the  gland,  or  only  portions  of  it.  The  degree  of  hardness  thus  produced  is 
sometimes  sufficient-  to  excite  the  alarm  of  the  patient  and  the  anxiety  of  the 
surgeon.  A  minute  examination  of  the  gland-structure  thus  diseased  shows  that 
those  tissues  of  the  organ  in  which  secretion  takes  place — that  is  to  say,  the  cascal 
terminations  of  the  ducts — are  the  parts  principally  involved  in  the  morbid  action. 
During  the  inactive  condition  of  the  breast,  when  its  tissues  are  soft  and  yielding, 
although  somewhat  firm  to  the  touch,  the  cascal  terminations  of  the  ducts  are 
scarcely  recognisable  in  the  field  of  the  microscope.  Here  and  there,  perhaps,  a 
trace  of  them  may  be  discovered  by  small  accumulations  of  epithelium.  But  when 
the  breast-tissue  is  indurated,  the  cascal  terminations  of  the  ducts  are  gorged  with 
epithelium,  the  acini  become  perfectly  distinct,  and  a  somewhat  excited  state  of  the 
organ  seems  to  be  the  cause  of  the  development. 

This  morbid  state  is  seen  in  breasts  of  all  shapes  and  sizes ;  the  large,  heavy, 
pendulous  variety  is  thus  affected  as  well  as  the  small,  atrophied,  disc-shaped  organ. 
When  manipulating  the  first  variety,  the  gland  seems  to  be  distinctly  circumscribed, 
and  it  feels  just  like  a  great  ball  under  the  integuments;  in  the  last,  the  fingers  may 
be  insinuated  beneath  its  borders,  and  the  whole  mass  feels  like  a  quoit  covered  with 
skin.  When  a  single  mass  of  gland-tissue  is  affected,  or  perhaps  two  or  three 
neighbouring  masses  together,  or  in  different  parts  of  the  same  organ,  the  indurations 
resemble  tumours  formed  by  a  new  growth,  and  they  are  frequently  mistaken  for 
adenoceles  or  cancer.  The  induration  is  most  distinctly  felt  when  it  is  pressed 
between  the  finger  and  thumb,  or  the  breast  is  grasped  from  side  to  side  and  raised 
from  the  pectoral  muscle.  When  pressed  flatly  against  the  chest,  it  is  imperceptible 
as  a  hard  mass.  In  most  cases  complaint  is  made  of  severe  pain,  and  in  some 
nervous  excitable  women  the  suffering  occasioned  is  described  as  agonising.  The 
slightest  touch  is  scarcely  endurable,  and  any  pressure  upon  the  induration  produces 
an  immediate  outcry  of  distress,  of  which  the  countenance  of  the  patient  is  also  an 
index.  The  cheeks  are  often  suffused  with  a  bright-red  blush  as  well  as  the  throat 
and  neck,  although  occasionally  the  effect  of  the  sudden  pain  is  to  produce  the  very 
opposite  result,  when  the  cheeks  become  pallid,  the  pulse  small,  and  a  sensation  of 
faintness,  nausea,  and  even  syncope  may  occur.  But  the  pain  is  not  confined  to  the 
affected  breast.  Patients  complain  of  its  widespread  distribution,  and  some  state 
that  it  shoots  up  the  neck,  others  behind  to  the  back  and  especially  the  blade-bone, 
and  often  down  the  arm.  The  surgeon  too  will  discover  that  the  slightest  pressure 
over  the  intercostal  foramina,  whence  the  mammary  gland  nerves  escape  from  the 
chest,  either  the  middle  or  anterior  branches,  induces  acute  pain,  and  that  sometimes 
even  a  single  branch  is  alone  affected,  whilst  all  the  rest  are  not.  And  it  may  ba 
observed  that  the  filaments  of  the  painful  branch  are  distributed  to  the  indurated 
part  of  the  breast.  The  pain  is  commonly  paroxysmal,  lasting  various  periods  of 
time,  and  recurring  without  any  assignable  cause.  It  will  sometimes  even  cease  to 
be  felt  in  the  breast  first  affected  and  pass  to  the  other ;  again  change ;  and  thus 
alternate  from  side  to  side.  There  is  not  a  trace  of  inflammation  in  the  integuments. 
The  breasts  of  unmarried  women  between  twenty-five  and  forty  jTears  of  age  are 
most  commonly  affected ;  and  of  the  married,  sterile  women  are  much  more  subject 
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to  this  affection  than  prolific.  General  functional  disturbance  of  the  generative 
organs  usually  accompanies  this  state  of  the  breast,  sometimes  indeed  precedes  it. 
The  opposite  derangements — amenorrhea,  menorrhagia,  dysmenorrhcea,  and  com- 
monly profuse  leucorrhoea — are  the  manifestations.  The  general  health  is  also  much 
disturbed,  the  rest  broken,  and  the  nervous  system  highly  excited. 

The  diagnostication  is  aided  by  the  history  of  the  case — i.e.  by  the  age  of  the 
patient,  her  social  condition,  constitutional  health,  and  functional  derangement  of 
the  generative  organs.  Manipulation,  methodically  employed,  also  assists  materially. 
If  the  nervous  filaments  be  sought  for  and  pressed  upon,  the  pain  induced  is  almost 
pathognomonic  of  the  disease.  When  the  hand  is  passed  gently  over  the  gland, 
nothing  indicating  the  existence  of  a  new  growth  is  felt,  which  always  happens  when 
one  exists ;  the  induration  is  very  distinct  if  compressed  between  the  fingers  and 
thumb,  but  imperceptible  with  the  hand  flatly  placed  upon  the  part. 

The  constitutional  treatment  consists  in  the  employment  of  every  measure 
calculated  to  improve  the  bodily  health  :  thus,  mild  aperients,  alteratives,  various 
kinds  of  tonics,  the  mineral  acids,  iron,  quinine,  and  in  some  cases  sedatives,  exert  a 
very  beneficial  influence.  As  a  topical  application,  the  liquor  plumbi  diacetatis  dil., 
an  evaporating  lotion,  or  even  one  slightly  stimulating,  may  be  employed.  When 
the  pain  has  not  been  severe,  we  have  known  instances  in  which  the  induration  was 
dispelled  after  strapping  the  whole  organ  with  plaster,  having  first  covered  it  with 
ceratum  hydrargyri  comp.,  or  strapping  with  emplastrum  belladonna?  alone.  All 
direct  local  pressure  should  be  carefully  removed  ;  and  if  the  breast  be  pendulous,  it 
should  not  be  allowed  to  hang  loosely  without  some  support. 

Effusions  of  blood  caused  by  contusions. — Injuries  of  this  kind  produce  swellings 
of  greater  or  less  magnitude  in  the  breast.  If  the  blood  be  extravasated  within  the 
fascia  of  the  gland,  the  skin  does  not  always  show  ecchymosis.  But  the  history  of 
the  case  will  generally  aid  in  the  correct  diagnostication  of  the  disease. 

Of  course  such  a  swelling  may  show  itself  at  any  age  after  the  development  of 
the  organ,  and  in  whatever  state  it  may  be;  therefore  some  difficulty  may  not 
improbably  arise  in  distinguishing  between  a  tumour  formed  by  extravasated  milk 
and  one  by  blood,  but  galactocele  is  not  often  associated  with  violence  well  known  to 
have  been  inflicted,  whereas  the  blood-swelling  always  is.  The  first  is  painless 
usually  ;  the  last  is  accompanied  with  considerable  pain.  Inflammation  and  suppu- 
ration rarely  take  place  in  these  blood  tumours  ;  they  generally  diminish  slowly,  and 
at  last  disperse.  A  slightly  stimulating  lotion  applied  to  the  part  hastens  absoi-ption 
of  the  blood. 

Ecchymoses  occasionally  appear  in  the  integuments  over  the  breast  in  association 
with  amenorrhosa ;  and  discharges  from  the  nipple  of  a  blood  colour  escape,  under 
similar  circumstances,  which  must  be  carefully  kept  distinct  from  those  which  occa- 
sionally accompany  carcinoma  of  the  gland. 

Hyperesthesia. — Under  the  term  more  commonly  in  use,  '  irritable  mamma,'  is 
understood  an  exalted  state  of  sensation  in  the  skin  covering  the  breast,  as  well  as  of 
the  gland  itself. 

The  suffering  which  patients  undergo  is  sometimes  most  intense.  The  very 
thought  of  a  person  touching  the  part  adds  to  the  torture,  and  even  the  gentle  con- 
tact of  the  dress  can  be  scarcely  tolerated.  The  affected  breast  is  usually  larger  than 
when  in  a  healthy  state ;  it  is  firm,  conical,  projecting ;  the  skin  is  generally  red, 
from  its  blood-vessels  being  congested  ;  the  nipple  is  prominent  and  appears  swollen. 
This  state  of  the  breast  is  very  variable  from  day  to  day,  the  pain  being  sometimes 
confined  to  one  gland  only,  at  other  times  occurring  in  both,  and  occasionally 
alternating  between  one  and  the  other.  It  will  also  suddenly  cease,  and  return 
again  as  unexpectedly  and  without  any  assignable  cause.  Nor  is  the  pain  confined 
to  the  breast ;  it  extends  to  the  spine,  neck,  shoulders,  arms,  and  hips.  Young  girls 
are  more  frequently  thus  afflicted  than  females  above  the  age  of  twenty-five.  Gene- 
rally this  affection  is  associated  with  an  utterly  disordered  state  of  every  function,  a 
nervous  excitable  temperament,  and   especially  derangement  of  the  catamenial   dis- 
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charge,  dysmenorrhceal,  amenorrhoeal,  or  the  contrary.  This  condition  is  doubtless 
excited  by  sympathy  with  the  pelvic  generative  organs,  and  may  probably  be  excited 
by  indulgence  in  depraved  habits.  Its  treatment  consists  in  enforcing  strictly 
hygienic  measures— all  the  excretions  must  be  restored  to  a  normal  state,  from 
which  they  generally  widely  depart — and  the  application  of  some  soothing  lotion  at 
the  moment  of  the  more  acute  paroxysms  of  pain. 

Functional  Disorders. 

Abnormal  secretion  of  milk. — This  anomaly  relates  to  the  age  of  the  woman,  and 
to  a  condition  unassociated  with  pregnancy. 

Cases  are  recorded  in  which  the  breasts  of  old  women  have  secreted  milk ; l 
others  in  which  the  secretion  was  formed  at  a  very  early  age  2  (eight  years) ;  and  of 
some  women,  reputed  virgins,  whose  breasts  secreted  a  troublesome  amount  of  milk.3 

Agalactia,  or  want  of  lactic  secretion,  depends  upon  an  organic  imperfection  of 
the  gland,  as  ah'eady  stated  (p.  434),  and  occasionally  upon  constitutional  causes. 
This  secretion  may  be  excited  by  the  application  of  the  leaves  of  the  castor-oil  plant 
to  the  breast,4  as  well  as  by  warmth  and  moisture,  and  the  stimulus  of  the  act  of 
suckling. 


*»• 


Galactorrhea.  —  This  term  expresses  an  excessive  secretion  of  milk,  which  is  con- 
stantly flowing  away.  It  may  happen  during  pregnancy  and  after  weaning,  either  at 
the  conclusion  of  a  proper  period  or  as  the  result  of  a  sudden  removal  of  the  suckling. 

These  conditions  usually  affect  delicate  females,  and  are  associated  with  some 
derangement  of  the  catamenial  function.  Measures  to  improve  the  general  health 
must  be  enforced,  and  such  medicines  as  give  tone  and  power  to  the  system  should 
be  administered.  An  application  of  the  extract  of  belladonna  over  the  breast,  or 
even  strapping  it  with  adhesive  plaster,  will  in  some  cases  be  useful.  We  have  seen 
the  preparations  of  iodine  and  of  iron,  given  separately  or  in  combination,  exert  a 
beneficial  effect  in  these  cases.  Dr.  Laycock  recommends  hemlock,  used  as  a  poultice, 
and  given  internally  with  opium  in  pills. 

Congestion  with  milk. — The  gland  sometimes  becomes  excessively  congested  with 
its  own  secretion.  This  seems  to  depend  on  the  more  solid  constituents  of  the  milk 
being  formed  without  the  serous.  For  the  more  fluid  portion  appears  to  be  an 
important  agent,  not  only  in  diluting  the  nutritious  element,  but  in  favouring  its 
ready  escape. 

It  is  probable  that  the  sensation  experienced  soon  after  the  infant  is  placed  to 
the  breast,  called  '  the  draught,'  is  produced  by  more  blood  being  distributed  to  the 
gland,  and  a  rapid  development  of  serum  taking  place.  In  cases  of  the  kind  under 
consideration  the  breast  assumes  enormous  proportions.  It  becomes  of  stony  hard- 
ness. The  skin  is  stretched,  not  much  changed  in  colour  at  first;  the  nipple  seems 
to  be  drawn  in,  but  is  rather  imbedded  in  the  skin,  which  is  raised  up  around  it,  and 
flattened ;  the  local  pain  is  not  severe  ;  and  although  the  mind  is  much  disturbed  by 
apprehensions  regarding  the  nature  of  the  disease  and  its  ultimate  results,  the 
constitutional  effects  are  not  nearly  so  severe  as,  a,  priori,  might  be  expected.  The 
progress  of  the  disease  is  excessively  slow.  Generally  it  terminates  in  inflammation 
and  abscess.     We  may  here  observe  that  the  morbid  affection  is  usually  confined  to 

1  Abridgment  of  Phil.  Trans,  vol.  hi.  p.  80 ;  Diemerbrock,  Anat.  corp.  Human. :  Riberi, 
Raccolta  delle  Opere  Minori,  2  vols.  8vo,  Turin,  1851  ;  Livingstone,  Missionary  Travels,  S,-e., 
in  South  Africa,  p.  126. 

2  Baudelocque,  Art  d' Accouchement,  torn.  i.  p.  188. 

3  Riberi,  op.  cit.  ;  Heister,  Obs.  cclxxiii.  p.  325  ;  John  Dix,  in  Med.  Times  and  Gaz.  p.  80, 
Jan.  1856;  Braithwaite,  Retrospect,  vol.  xviii.  p.  376;  Cases  in  Loud.  Journ.  of  Med.  vol.  i. 
p.  85. 

4  The  Lancet,  Sept.  1850 ;  Edin.  Monthly  Journ.  of  Med.  Science,  Oct.  1850 ;  Lond. 
Journ.  of  Med.  vol.  ii.  p.  951. 
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one  breast,  and  that  the  function  of  the  other  one  is  performed  in  the  most  healthy 
manner.  Also,  that  we  have  seen  cases  in  which  the  gland,  after  regaining  a  healthy 
condition,  was  competent  to  the  performance  of  its  function  at  a  subsequent 
parturition.  The  disease  for  which  this  one  is  most  likely  to  be  mistaken  is 
carcinoma.  But  that  disease  is  so  excessively  rarely  developed  during  suckling,  that 
the  bare  suspicion  of  it  may  be  at  once  banished ;  especially  if  undoubted  evidence 
can  be  obtained  that  there  was  no  tumour  in  the  breast  before  the  birth  of  the 
child.  The  plain  fact  that  the  morbid  state  of  the  gland  is  immediately  associated 
with  the  activity  of  the  organ  is,  when  accepted  as  negative  evidence,  almost 
pathognomonic  of  the  nature  of  the  diseased  action.  The  treatment  consists  in 
strapping  the  whole  breast  with  adhesive  plaster,  in  the  application  of  an  ointment 
of  iodide  of  potassium,  iodide  of  lead,  or  the  tincture  of  iodine,  and  in  improving 
the  general  health. 


Special  Diseases.     Division  II. 

New  Growths,  forming  Tumours,  the  Elements  of  which  more  or  less  resemble 

those  composing  the  Gland. 

Adeno-sarcoma. — This  term  is  employed  to  indicate  a  new  growth,  the  tissues 
of  which  closely  resemble  those   of  the   breast-gland   itself.      It  is  synonymous  with 
the  following  designations:    'Chronic  mammary  tumour,'   Sir   A.   Cooper;  'Pan- 
creatic  sarcoma,'  Abernethy  ;  '  Tumeur 
Fig.  94.— Adeno-sarcoma  of  Mammary  Gland;     adenoide,'    Velpeau  5     'Corps     fibreux,' 
the  breast  and  the  new  growth  dissected     Cruveilhier ;     '  Hypertrophie    partielle,' 
to   show   their    relations  to    one   another.     Lebert     «  Mammary  glandular  tumour,' 
.Removed  from   a    single  woman,  ret.   26.     ^,  .  TT    ,    ..  ,    ,.  ^  ~  .,      ,  ,  , 

Sis  years'  growth.  (Guys  Hospital  Museum,     PaSet>  'Hydatid  disease  of  the  breast, 
22025.)  Sir  A.  Cooper  ;  '  Carcinoma  hydatides,' 

Sir  C.  Bell ;  '  Sero-cystic  sarcoma,'  Sir 
B.  Brodie  ;  '  Cysto-sarcoma,'  Miiller  ; 
'  Tuberous  cystic  tumour,'  Caesar 
Hawkins  3  '  Proliferous  cysts,'  Paget. 
Such  a  variety  of  names  is  sufficient  to 
indicate  the  extreme  diversity  of  out- 
ward form  seen  in  these  growths.  Fol- 
lowing their  structural  arrangements, 
we  may  make  such  a  natural  division 
of  them  as  to  include  in  three  principal 
groups  all  the  varieties  met  with  in 
practice. 

The  accompanying  woodcut  demon- 
strates the  relation  of  such  growths  with 
the  mammary  gland. 

In  the  first  group  the  growths  are 
compact,  dense,  firm,  fibrous,  lobulated, 
and  invested  by  their  own  fibrous  cap- 
side.  The  varieties  in  this  group  con- 
sist of  new  growths,  in  which  the  observer  may  detect  ducts,  sinuses,  and  even 
the  secretion  peculiar  to  this  gland ;  of  others,  very  succulent,  in  which  ducts  are 
traceable  in  progress  of  development ;  and  of  those  not  succulent,  very  fibrous,  crisp, 
dense,  minutely  lobulated  and  possessing  the  crecal  terminations  of  the  ducts  only. 
The  surface  of  a  section  of  the  tumours  in  this  group  shows  a  very  variable  arrange- 
ment of  the  elementary  structures.  In  some  it  is  quite  smooth,  divided  into  larger 
or  smaller  lobes,  and  compactly  united  together  by  connective  tissue;  in  others  it  is 
broken  up  by  fissures  running  in  all  directions  and  without  any  definite  order  ;  whilst 
in  others,  the  surface  is  as  irregular  as  it  is  possible  to  conceive,  and  appears  as  if 
the  minute  lobules  would  dropj  off  from  the  general  mass. 


a,  site  of  nipple  ;  6,  breast-gland  ;  c,  suspensory  bands 
between  skin  and  growth  ;  d,  new  growth  surrounded 
by  its  fibrous  envelope  ;  e,  several  srna'll  cysts  with 
mucous  contents. 
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In  the  second  group  are  cystoicl l  formations  having  growths  within  them  which 
appear  to  spring  from  their  walls,  are  floating  and  pedunculated,  or  sessile,  and  have 
very  little  connective  tissue  between  them.  These  intracapsular  growths  are  often 
bathed  in  fluid.  Variety  appears  in  this  group  by  the  tumours  being  composed  of 
large,  lobed,  pedunculated  masses,  not  connected  together,  although  each  lobe  consists 
of  lobules  containing  acini  and  the  csecal  terminations  of  the  ducts,  together  with 
connective  tissue.  In  other  specimens  the  small  lobulated  masses  are  attached  to 
membranous  septa  from  which  they  are  pendent ;  and  in  others  sessile  masses  are 
dispersed  upon  the  wall  of  a  large  membranous  capsule  which  contains  the 
characteristic  serum.  This  fluid  is  usually  of  a  pale  yellow  tint,  tenacious,  adheres 
to  the  fingers,  and  draws  out  in  threads.  Any  deviation  from. this  colour  is  due  to 
the  admixture  of  colouring  matter  from  the  blood. 

In  the  third  group  we  arrange  those  cystoid  formations  referable  to  the  dilatation 
of  the  ducts  or  sinuses,  and  connected  with  them,  which  contain  growths  apparently 
springing  from  their  walls  and  composed  of  tissues  resembling  those  of  the  gland. 
Sir  B.  Brodie  first  described  them,  and  they  are  very  rare.  ('  Lectures  on  Pathology 
and  Surgery,'   lect.  vii.)     A  drawing  of  a  very  remarkable  specimen  of  this  disease 

Fig.  95. 


The  woodcut  represents  a  fine  example  of  the  cornbihatirn  of  the  solid  and  cystiform  growths  developed  in 
the  breast  of  a  middle-aged  woman.  The  whole  tumour  was  very  large,  and  wag  removed  by  the  late 
Mr.  Aston  Key.  The  wasted  mammary  gland  overlies  the  growth  on  its  left,  and  the  nipple  and  ducts  are 
indicated  by  the  letters  a,  b.  At  the  right  of  the  tumour  the  integuments  had  ulcerated,  and  the  letter  c 
points  to  tlie  growth  projecting  slightly  through  the  hole  in  them.  (The  drawing  and  preparation  are  in 
the  Museum  at  Guy's  Hospital -No.  40273 ;  2294.) 


1852,  b.  i. 


It  is 


is  published  by  Dr.  H.  Meckel  in  the  '  Illttstrirte  Med,  Zeitttng; 
the  finest  one  delineated. 

Adenoceles  usually  commence  as  a  hard  nodule  upon  the  cutaneous  surface  of  the 
breast,  in  its  substance,  at  its  border,  or  behind  it.  In  some  instances  their  mobility 
and  isolation  from  the  organ  are  aids  towards  diagnosti cation  ;  but  when  they  are 
imbedded  in  the  gland,  or  developed  behind  it,  these  features  are  not  recognisable. 

1  These  so-called  cysts  resemble  much  rather  the  arrangement  of  the  capsulaiTigamentsof 
joints  attached  around  the  articular  ends  of  the  long  bones  than  genuine  cysts.  It  would  be 
much  more  easy  to  comprehend  the  nature  of  both  true  cysts  and  of  these  envelopes  of  the 
new  growths,  if  the  word  'cyst' was  exclusively  restricted  to  a  circumscribed  cell  or  cavity 
bounded  on  all  sides  by  a  continuous  membrane.  In  these  adenoid  growths,  for  the  most  part 
it  is  the  envelope  or  capsule  of  the  new  growth,  detached  from  its  surface  by  the  accumula- 
tion of  fluid  simply,  which  constitutes  the  so-called  cyst.  As  this  fluid  is  either  absorbed  or 
not  secreted,  the  growth  seems  to  encroach  upon  or  till  up  and  obliterate  the  cyst ;  but  with- 
out the  growth  increasing,  if  the  fluid  disappears,  the  capsule  becomes  compressed  upon  the 
surface  of  the  new  growth;  and  is  more  or  less  adherent  to  it. 
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When  the  new  growth  has  reached  a  considerable  size,  the  true  breast  is  frequently 
atrophied.  Rarely  both  the  right  and  left  breast  have  tumours  develojjed  in  them, 
and  ifc  is  uncommon  to  meet  with  two  or  more  in  the  same  organ.  We  have  been 
unable  to  prove  that  one  breast  is  more  liable  to  this  affection  than  the  other.  A 
patient  was,  however,  under  my  observation,  in  whose  breast  numerous  tumours 
were  developed,  varying  in  size  from  half  an  inch  in  diameter  to  two  or  three  inches. 
The  rapidity  of  their  growth  varies  greatly  in  different  patients.  Those  possessing  a 
cystoid  character  increase  moi^e  rapidly,  as  a  ride,  than  the  dense,  compact,  fibrous 
structures.  In  several  museums  enormous  masses  of  all  kinds  are  preserved,  which 
weigh  many  pounds.  The  integuments  usually  accommodate  themselves  to  the 
stretching  to  which  they  are  subjected  without  ulceration  taking  place,  although  in 
some  few  instances  we  have  seen  them  become  gradually  thinner  and  thinner  over  a 
single  cyst,  and  ulcerate.  This  allows  the  escape  of  the  serum,  after  which  a  hole 
continues  in  the  skin,  the  features  of  which  are  distinctive  of  the  disease  beneath. 
The  edges  of  the  ulcer  are  thin  and  lie  flat  upon  the  intracapsular  growths,  neither 
inverted  nor  everted ;  they  are  not  even  adherent  to  it,  but  can  be  raised  from  it 
with  facility.  In  one  instance,  and  where  the  tumour  was  not  large,  the  integuments 
sloughed,  after  which  the  whole  mass  projected  through  the  opening  in  the  skin  and 
formed  a  red  fungating  growth,  which  assumed  the.  aspect  of  cancer.  As  a  rule,  the 
more  dense  and  fibrous  kinds  grow  slowly.  I  lately  removed  one  of  twenty-five 
years'  growth  which  was  only  about  four  inches  in  diameter.  When  in  the  gland  of 
a  young  girl,  their  rate  of  progress  seems  commonly  to  be  from  about  half  an  inch 
to  one  inch  in  twelve  months.  Such,  at  least,  is  the  nearest  estimation  I  can  form, 
after  watching  them  in  patients  who  would  not  submit  to  their  removal.  Having 
attained  a  moderate  size,  their  growth  sometimes  ceases.  Those  tumours  associated 
with  cysts  always  grow  the  fastest.  One  notable  exception  to  this  we  have  observed. 
It  occurred  in  a  maiden  aged  twenty-three,  from  whom  the  late  Mr.  Nathaniel  Ward 
removed  a  tumour  of  two  pounds  weight,  which  had  grown  in  about  eight  weeks, 
according  to  the  statement  of  the  patient.  It  was  chiefly  composed  of  succulent 
fibre-tissue  and  the  epithelium  of  the  mammary  gland-ducts  and  cseci. 

Sudden  and  rapid  increase  in  size  occasionally  happens  in  these  cases,  accompanied 
with  more  or  less  redness  and  vascular  congestion  of  the  cutaneous  covering.  This 
change  is  due  to  two  causes  operating  upon  the  tissues  of  the  new  growth.  One  is 
inflammation,  passing  on  to  destruction  or  necrosis  of  its  central  portions ;  the  other 
depends  upon  intracapsular  haemorrhage.  A  case  of  this  kind  is  reported  by  Mr. 
Bryant.1  In  another  case,2  under  the  care  of  Mr.  Kellock  and  the  writer,  a  sudden 
enlargement  of  the  tumour  was  observed  a  few  days  before  parturition.  The  growth 
was  of  several  years'  development ;  and  when  removed  a  large  cyst  was  found  in  it 
containing  a  mixture  of  milk  and  serum. 

Growths  of  the  firm,  fibrous  kind  are  frequently  developed  behind  the  true  gland, 
which  is  atrophied.  The  woodcut  on  the  following  page  displays  the  arrangement 
of  the  tumour  thus  disposed.  It  was  formed  behind  the  wasted  breast  of  a  single 
woman,  43  years  old,  and  had  been  observed  about  three  months.  The  removal 
of  this  tumour  was  effected  fifteen  years  since,  and  the  patient  is  at  this  time 
quite  well. 

These  tumours  are  developed  at  any  age,  about  puberty  or  subsequently.  Some- 
times they  form  simultaneously  with  the  development  of  the  gland,  rarely  with  the 
changes  taking  place  during  pregnancy,  but  most  frequently  at  the  stage  of  passive 
maturity  of  the  breast.  Thus,  of  any  large  number  of  cases,  the  third  decade  of 
life,  which  includes  the  ages  between  twenty  and  thirty  years,  offers  the  majority  of 
examples.  But  care  must  be  taken  to  note  the  age  of  each  individual  at  which  the 
tumour  was  first  observed,  and  not  that  at  the  moment  of  examination.  The  writer 
found  the  proportions  to  be  as  follows,  in  125  cases,  from  birth  to  fifty  years  old. 
During  the  first  ten  years  there  was  not  a  case;  from  ten  years  to  thirty,  90  cases; 
from  thirty  to  fifty,  35.  In  a  very  large  majority  of  the  cases,  the  women  were  single 
when  the  tumour  was  first  noticed;  and  when  married  women  were  the  sufferers, 

1   Trans.  Path.  Soc.  vol.  xlii.  p,  222.  2  Ibid.  vol.  is.,  p.  386. 
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the  majority  had  been  prolific.  The  patients  were  generally  remarkably  healthy. 
Very  little  inconvenience  is  caused  by  the  growth  in  its  early  stage ;  indeed,  very 
often  the  patient  is  only  made  aware  of  its  existence  by  accidentally  touching  it.  In 
a  very  few  cases  the  discovery  of  the  '  lump '  was  preceded  by  a  contusion.  Just 
before  the  catamenial  period  a  little  pain  may  be  felt ;  but  that,  perhaps,  does  not 
exceed  the  usual  irritability  of  the  organ  prior  to  its  recurrence.  Even  when  of 
great  magnitude  and  their  bulk  intolerable,  the  freedom  from  pain  is  remarkable. 
It  is  right,  however,  to  state  that  in  a  few  cases  we  have  known  the  patient  to  com- 
plain of  severe  pain ;  and  that,  in  one  instance,  with  this  accompaniment,  a  filament 
of  a  nerve  was  traced  into  the  new  growth.  The  general  health  of  the  sufferer  is 
unaffected  in  the  first  instance ;  but  at  last  the  bulk  of  the  growth,  and  the  mental 
anguish  induced  by  anticipation  of  its  results  or  necessity  for  an  operation,  prey  upon 
the  constitutional  vigour  of  the  patient,  and  it  becomes  impaired,  whilst,  at  the  same 
time,  the  facial  aspect  is  indicative  of  depression  and  anxiety. 

Of  recurrence  and   alternation   of  these  growths  after  removal. — The  growths 
classed  together  in  the  first  group  very  rarely  reappear  after  excision.     We  have 

Fig.  06, 


A  section  of  the  tumour  i.s  represented,  enclosed  in  a  well-marked  envelope.  Overlying  it,  and  also  on  its  left 
sine  is  the  atrophied  breast,  and  it  the  top  the  nipple  is  seen,  with  two  bristles  projecting  from  the 
mouths :ot  the  ducts.  (A  coloured  drawing  and  the  preparation  are  mow  in  the  Museum  at  Guy's  Hos- 
pital—Drawing 404s  ;  preparation  2299"0.) 

never  seen  a  recurrence  in  a  patient  in  whom  the  tumour  was  developed  before  thirty 
years  of  age.  But  in  older  women,  and  especially  when  the  tumour  resembles  those 
constituting  the  second  group,  recurrence  is  not  infrequent,  particularly  if  the  entire 
mammary  gland  has  not  been  carefully  removed  with  the  tumour.  The  truth  is,  that 
the  more  closely  the  tissues  of  these  growths  resemble  the  elements  of  the  fibro-plastic 
formations,  the  greater  will  be  the  probability  of  their  reappearance  locally,  and,  we 
may  also  add,  in  one  or  other  of  the  internal  organs.  An  interesting  feature  of  those 
cases  in  which  the  mammary  growth  has  been  repeated  consists  in  the  varieties  of 
the  first  and  second  groups  alternating  with  each  other.  For  example,  the  first 
growth  may  be  solid,  firm,  fibrous,  and  its  section  resembling  the  cut  surface  of  the 
mammary  gland;  but  the  second  tumour  shall  have  the  cystoid  formation;  whilst  a 
third  may  assume  all  the  characteristics  of  the  first.  And  often,  in  different  portions 
of  the  same  tumour,  these  growths  are  found  associated  together,  invested  by  a 
common  envelope.  Do  we  not  in  these  loosely  constructed  growths  recognise  the 
propriety  of  applying  the  term  '  capsule '  to  the  fibrous  membrane  surrounding  the 
adenoid  growth,  rather  than  adhering  to  the  word  '  cyst,'  which  carries  one  away 
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from  the  relations  really  subsisting  between  the  capsule  and  the  new  growth 
within  it  I1 

Diagnosis. — The  age  of  the  patient  and  her  healthy  aspect ;  the  shape  of  the 
breast,  the  locality  of  the  growth,  in  many  instances,  its  firmness,  mobility,  and 
freedom  from  pain,  except  perhaps  after  pressure,  are  the  chief  points  from  which 
aid  is  derived  in  correctly  diagnosticating  the  fibrous  compact  varieties  of  adenocele, 
developed  in  the  breast  of  maidens  before  thirty  years  of  age.  After  this  period,  the 
cystoid  varieties  most  commonly  pi-evail.  These  tumours  are  characterised  by  their 
nodulated  and  lobulated  surface,  in  which  irregularity  of  course  the  integuments 
participate,  so  that  the  uniform,  roundness  of  the  surface  of  the  breast  is  marred. 
The  elevations  and  depressions  correspond  with  the  collections  of  fluid  and  masses  of 
solid  new  growth.  Often,  when  the  finger  is  pressed  over  the  most  prominent,  the 
fluid  can  be  displaced,  and  the  indented  surface  of  the  intracapsular  growth  detected 
by  sight  as  well  as  by  touch.  A  combination  of  these  capsules  with  their  solid 
contents,  in  larger  or  smaller  masses,  together  with  perfectly  solid  growths,  can  be 
diagnosticated  by  manipulation.  In  some  cases  the  bold  relief  of  the  tumour  upon  the 
thorax,  and  its  striking  projection  against  the  integuments,  as  if  it  were  ready  to 
burst  through  them,  is  highly  characteristic,  especially  in  marking  the  important 
distinction  between  an  independent  new  growth  developed  in  the  organ  and  those 
new  formations  which,  infiltrating  the  tissues  of  the  gland,  do  not  essentially  interfere 
with  its  normal  outline. 

The  prognosis  of  this  tumour  is  for  the  most  part  favourable.  When  the  growth 
belongs  to  the  first  group,  it  is  always  so.  But  when  the  fibro-plastic  elementary 
tissues  appear,  the  surgeon  must  bear  in  mind  the  statements  before  made,  and 
pronounce  with  caution. 

The  treatment  consists  in  removing  the  tumour  by  excision.  We  have  never  seen 
the  slightest  advantage  gained  by  local  applications,  nor  are  we  disposed  to  admit  that 
a  genuine  new  growth  of  the  nature  before  described  is  ever  absorbed.  Isolated  and 
circumscribed  lobules  of  the  true  gland,  which  from  their  hardness  and  mobility 
closely  resemble  these  new  growths,  certainly  disappear  when  the  healthy  condition 
of  the  gland  is  restored;  but  is  a  genuine  new  growth  ever  absorbed  1  We  believe 
not. 

On  small  tumours  the  operation  is  very  simple.  The  integuments  should  be 
stretched  over  the  growth  tightly,  and  the  point  of  the  scalpel  inserted  sufficiently 
deep  to  penetrate  its  anterior  surface  to  the  depth  of  about  a  quarter  of  an  inch.  The 
capsule  is  thus  cut  by  drawing  the  edge  of  the  scalpel  through  it.  Its  handle  is  next 
made  use  of  to  detach  the  connections  between  the  capsule  and  the  growth,  and  where 
the  fibrous  tissue  enters  between  its  component  lobes  the  blade  is  used.  After  this 
manner  it  is  easily  enucleated,  without  cutting  the  breast-gland  itself.  When  the 
adenocele  is  covered  anteriorly  by  the  gland-tissue,  the  operator  must  make  an  incision 
through  that  structure,  and  open  the  capsule  as  before  described.  The  edges  of  the 
wound  are  to  be  kept  in  close  apposition  with  plaster.  This  proceeding  should  be 
adopted  in  the  majority  of  patients  under  thirty  years  of  age.  As  a  rule,  however 
large  the  growth,  the  gland  should  be  sought  out  and  preserved,  if  practicable,  in  young 
child-bearing  women.2  After  thirty-five,  unless  in  exceptional  cases,  we  deem  it  pre- 
ferable to  remove  the  entire  breast  with  the  growth. 

Duct-cysts. — Perfectly  closed  cysts,  and  others  so  called,  but  having  an  opening 
communicating  with  a  duct,  which  in  some  instances  is  so  large  that  the  swelling 
assumes  rather  the  character  of  a  dilatation  or  bulging  of  the  walls  of  the  tube,  are 

1  Brevity  being  compulsory,  the  reader  is  referred  to  a  paper  on  Adenocele  in  Guys  IIos- 
pital  Reports,  185&,  in  which  a  large  number  of  cases  is  reported  by  the  writer. 

The  reader  is  referred  to  Mr.  Stanley's  case,  Preparation  No.  208  in  the  Pathological 

Museum  at  the  Royal  College  of  Surgeons;  the  report  of  the  casein  Guy's  Hospital  Reports, 

1841,  p.  203  ;  and  its  subsequent  history  in  the  volume  for  1 855,  p.  144,  case  v.     Also  another 

case,  with  a  milk  cyst,  p.  1.3i>,  case  i.,  in  the  same  book.     This  last-men tior.ed  patient  is  now 

I  380)  Well. 
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frequently  met  with  in  the  breast.  Their  contents  more  or  less  closely  resemble  the 
mucoid  secretion  found  in  dilated  ducts.  Hence  their  assumed  origin  and  the  term 
by  which  they  are  designated,  duct- cysts,  retention-cysts,  or,  from  the  nature  of  their 
contents,  mucous  cysts. 

The  wall  of  the  cyst  is  usually  thin,  firmly  united  to  the  surrounding  parts,  and 
consists  of  fibre-tissue.  Its  interior  is  smooth,  and  covered  with  squamous  epi- 
thelium. The  contents  are  either  a  thick  tenacious  mucus  of  a  dull  green,  yellowish, 
or  brownish  tint,  and  slimy,  greasy  consistence,  which  renders  water  turbid,  but  does 
not  readily  mix  with  it ;  or,  if  the  cyst  be  large,  the  fluid  is  more  serous,  with  an 
admixture  of  blood  causing  its  colour  to  assume  a  dark  reel,  brown,  or  blackish  hue. 
Laminae  of  cholesterine  may  be  seen  in  the  fluid.  Sometimes  only  a  single  cyst 
forms  in  one  breast ;  in  other  cases  cysts  abound  in  one  or  both.  Indeed,  one  rarely 
fails  to  6nd  .some  of  them  of  minute  size,  if  the  gland  of  a  woman  of  middle  age,  and 
who  has  suckled  several  children,  be  examined  after  death.  Of  course,  examples  of 
this  kind  give  no  trouble  ;  but  when  the  tumour  reaches  one  or  two  inches  in  diameter, 
and  produces  a  hard"  fluctuating  swelling  in  the  breast  and  a  blood-coloured  fluid 
oozas  from  the  nipple,  considerable  alarm  becomes  excited.  Such  swellings  are 
developed  in  any  part  of  the  breast.  Most  commonly,  however,  when  large  they 
are  placed  superficially,  near  the  areola,  and  in  the  neighbourhood  of  the  larger  ducts. 
When  numerous  and  minute,  the  posterior  and  peripheral  regions  of  the  gland  seem 
to  be  the  parts  usually  selected  for  their  development, 

This  disease  is  always  met  with  in  the  passive  state  of  the  gland,  and  in  adults 
who  have  reached  or  passed  the  middle  period  of  life.  It  occasionally  occurs  in 
single  women,  but  most  commonly  in  those  who  have  been  mothers  and  suckled  chil- 
dren, although  married  but  sterile  women  are  not  exempted.  In  different  cases  and 
at  various  stages  of  the  growth  the  accompanying  pain  differs  much.  In  some,  this 
morbid  condition  is  painless.  When  the  cyst  is  very  large — a  condition  which,  how- 
ever, rarely  happens — the  fluctuation  of  its  fluid  contents  is  very  distinct ;  and  when 
small  and  numerous  the  same  may  be  detected  in  the  separate  cysts,  although  they 
often  feel  so  very  hard  as  to  deceive  the  careless  observer.  By  gentle  compression  of 
the  cyst  the  fluid  sometimes  escapes  from  the  nipple,  which  occurrence  may  almost  be 
accepted  as  pathognomonic  of  this  disease,  and  especially,  too,  if  the  cyst  can  be  thus 
entirely  emptied.  But  should  a  solid  substance  be  felt  after  the  escape  of  the  fluid, 
the  probability  is  that  some  other  disease  exists,  associated  with  the  cyst.  As  the 
cyst  enlarges,  the  integuments  covering  it  become  thinner  and  thinner,  until  the 
coloured  fluid  it  contains  produces  discoloration  of  the  skin.  Such  altered  colour  of 
the  tegumentary  texture,  from  that  circumstance  alone,  is  a  notable  fact,  and  one 
which  must  not  be  confused  with  the  colour  depending  upon  congestion  of  its  blood- 
vessels, or  infiltration  by  inflammatory  or  other  products.  The  tint  of  the  overlying 
skin  is  either  pink,  red,  purple,  or  brown.  At  length  ulceration  of  the  skin  takes 
place,  if  the  disease  be  allowed  to  take  its  course,  and  the  fluid  contents  of  the  cyst 
escape.  In  some  cases  the  opening  heals  ;  but,  as  the  wall  of  the  cyst  remains,  it 
soon  becomes  again  distended  with  an  accumulation  of  fluid.  We  have  known  this 
operation  to  be  repeated  over  and  over  again,  occupying  a  period  of  several  years,  and 
merely  giving  rise  to  trouble  and  annoyance. 

This  disease  being  of  purely  local  origin  and  usually  occurring  at  a  period  of  life 
when  the  organ  is  no  longer  required,  two  methods  of  treatment  are  offered  for  selec- 
tion. The  palliative  treatment  consists  either  in  emptying  the  cyst  by  compression, 
when  its  contents  flow  freely  from  the  nipple,  or  by  making  use  of  a  trocar  and 
cannula  for  the  same  purpose.  When  several  cysts  exist,  a  radical  cure  can  only  be 
effected  by  the  removal  of  the  entire  breast.  If  only  one  cyst,  incision  and  exciting 
inflammation  of  its  walls  will  cure  it.  All  external  local  applications  are  unavailing 
forthe  cure  of  the  disease;  but  if  a  single  closed  cyst  exist,  it  may  be  emptied,  and  a 
drachm  or  less  of  the  tincture  of  iodine  injected  and  allowed  to  remain  there.  Ob- 
literation of  the  cavity  sometimes  follows  this  treatment.  When  the  disease  origin- 
ates as  above  described,  to  the  exclusion  of  every  other,  the  prognosis  is  favourable ; 
but  it  cannot  be  denied  that  a  great  tendency  to  the  development  of  these  cysts 
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exists  in  association  with  carcinoma.  In  certain  cases,  therefore,  a  guarded  prognosis 
is  desirable.  Preparations  illustrating  this  disease  are  to  be  seen  in  the  College 
Museum,  Nos.  2742,  2744;  and  in  Guy's  Museum,  lSTos.  229055,  229063,  and  2290™. 

Galactocele — a  milky  tumour,  or  a  swelling  caused  by  rupture  of  the  milk-tubes 
and  escape  of  their  contents  into  the  surrounding  connective  tissue,  or  dilatation  of  a 
lacteal  duct  or  its  sinus  from  obstruction — is  rather  a  rare  disease  and  always  de- 
veloped during  the  active  state  of  the  organ.  If  it  occur  at  an  early  period  of  lacta- 
tion, and  in  consequence  of  rupture  of  a  large  duct  or  one  of  the  sinuses,  fluctuation 
is  perceptible  in  the  tumour,  which  forms  quickly  and  increases  rapidly  and  distinctly 
during  every  time  the  infant  sucks,  On  the  other  hand,  should  the  extravasation 
proceed  slowly,  but  little  observation  is  taken  of  it ;  and  having  attained  variable 
dimensions,  the  tumour  sometimes  remains  without  alteration  for  some  time. 

These  cases  being  rare,  the  following  instance  is  here  introduced.  A  very  healthy-looking 
married  woman  was  twenty-two  years  old  when  her  first  child  was  horn.  Soon  afterwards 
a  tumour  formed  in  the  left  breast,  which  after  five  months'  duration  was  punctured,  and 
serum  escaped.  She  did  not  suckle  with  that  breast.  She  gave  birth  to  six  more  children, 
and  at  each  parturition  the  tumour  increased  in  size,  but  diminished  as  soon  as  lactation 
ceased.  She  came  to  me  with  a  tumour  of  thirteen  years'  duration.  It  was  soft,  globular, 
and  somewhat  nodulated.  An  incision  was  made  into  it,  when  ten  ounces  of  thick  cream 
flowed  away.     The  wound  quickly  closed  by  granulation. 

The  serous  portions  of  the  milk  being  absorbed  slowly,  the  more  solid,  fatty  con- 
stituents remain,  causing  the  swelling  to  decrease  and  to  become  firmer.  It  may  at 
last  feel  quite  hard,  the  cyst- wall  becoming  rigid  and  crisp,  which  depends  upon  the 
deposition  of  earthy  salts.  In  this  stage  a  difficulty  may  arise  in  distinguishing  the 
precise  nature  of  the  tumour.  The  swelling,  during  its  formation  and  subsequent 
progress,  is  unattended  with  pain ;  the  colour  of  the  overlying  integuments  is  un- 
changed, and  the  general  health  is  not  affected. 

The  diagnostication  of  the  swelling  is  made,  when  first  formed,  by  calling  to 
mind  the  condition  of  the  organ  at  the  moment  of  its  development ;  its  sudden 
formation  during  suckling,  and  the  changes  produced  in  it  concurrently  with  that 
act ;  the  fluctuation  ;  the  unaltered  colour  of  the  integuments ;  and  the  freedom 
from  constitutional  disturbance.  At  a  later  period,  the  surgeon  must  be  guided  by 
the  history  of  the  case,  its  negative  indications,  his  experience  of  other  tumours  in 
the  breast,  and  by  manipulation. 

The  treatment  consists  in  incising  the  integuments  and  the  cyst,  allowing  the 
free  escape  of  its  contents,  and  exciting  the  wound  to  heal  by  granulation. 

A  preparation  showing  the  lactiferous  tubes  dilated  and  rilled  with  milk  is  pre- 
served in  the  College  Museum,  No.  2741  ;  and  others,  showing  a  cyst  which  con- 
tained milk,  in  Guy's  Museum,  No.  229080,  one  a  mass  of  casein,  229940,  and 
229050. 

Sero-oysts  are  characterised  by  the  nature  of  their  contents,  the  globular  outline 
of  their  form,  the  simplicity  of  their  structure,  and  their  harmless  influence.  The 
cysts  so  commonly  found  associated  with  the  new  growths  termed  adenocele  are 
designedly  excluded  from  this  category,  as  their  contents  are  peculiar  and  charac- 
teristic. 

The  fluid  of  the  true  sero-cyst  is  limpid,  and  nearly  colourless,  or  very  pale 
vellow  or  li<*ht  brown,  and  sometimes  just  tinted  with  the  colouring  matter  of  the 
blood.  It  is  clear,  occasionally  very  slightly  turbid,  and  never  tenacious.  If  shows 
an  alkaline  reaction.  Neither  the  application  of  heat,  unless  the  fluid  be  very 
alkaline,  nor  the  admixture  of  nitric  acid,  causes  any  coagulation,  although  a  very 
Blight  Hocculent  precipitate  may  subside  as  the  liquor  cools.  The  cyst-wall  is  very 
thin,  composed  of  fibre-tissue,  firmly  attached  to  the  surrounding  parts  and  lined 
with  squamous  epithelium.  If  is  al ways  perfectly  closed,  and  never  communicates 
with  a  duct.  Usually  a  single  cyst  only  is  found.  Its  existence  is  discovered  by  the 
patient,  whose  attention  is  drawn  to  a  tender  spot,  perhaps,  where  the  finger  detects 
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a  small  hard  '  lump.'  This  discovery  may  have  been  made  some  time  after  the 
receipt  of  a  contusion  in  the  region,  which  merely  produced  temporary  pain,  and 
was  subsequently  forgotten.  Other  cases  have  occurred,  in  which  the  patient  was 
totally  unable  to  assign  any  local  cause.  As  the  fluid  slowly  accumulates  the  tumour 
progressively  enlarges,  and  if  seated  superficially,  elevates  the  skin,  producing  there- 
fore unusual  fulness  of  the  affected  organ.  If  it  be  near  the  nipple,  that  organ  is 
sometimes  pushed  aside ;  and  if  the  maiden  state  of  it  exists,  it  may  be  flattened  out 
and  lost  to  touch,  although  traceable  by  sight.  It  is  never  really  retracted.  The 
skin  at  last  becomes  much  stretched  over  the  tumour,  without  showing  any  other 
marked  structural  change,  and  by  a  careful  adjustment  of  a  strong  light,  the  surface 
of  the  swelling  appears  translucent.  Fluctuation  is  now  distinct,  together  with  the 
characteristic  vibration  of  a  circumscribed  collection  of  fluid  when  gently  and  suddenly 
tapped  with  the  finger.  By  degrees,  the  pressure  of  the  fluid  acting  upon  the  skin, 
its  vessels  become  congested,  and  sometimes  its  capillaries  dilated ;  but  there  is  little 
really  inflammatory  action  until  the  last  moment.  Then  ulceration  takes  place  at  a 
very  small  spot,  the^  fluid  flows  out,  the  cyst  collapses,  and  a  serous  scarcely  coloured 
discharge  continues  to  escape.  That  aperture  sometimes  closes,  and  never  re-opens  ; 
in  other  cases,  the  processes  above  described  are  all  repeated.  These  cysts  are 
developed  at  a  somewhat  earlier  age  than  those  termed  '  duct-cysts ' — between  forty 
and  fifty.  They  are  generally  painless ;  but  in  nervous  irritable  women  they  are 
sometimes  described  as  being  painful.  The  general  health  is  undisturbed,  and  the 
catamenial  function  normal. 

The  treatment  consists  in  emptying  the  cyst  with  a  trocar  and  cannula,  after 
which  an  embrocation  may  be  applied  over  the  part,  consisting  of  hydrochlorate  of 
ammonia,  spirits  of  wine,  and  camphor  mixture.  Sir  B.  Brodie  states  1  that  he  has 
cured  cases,  probably  of  this  kind,  by  the  mere  application  of  a  lotion  composed  as 
follows  :  1^  Sp.  camph.  sp.  tenuior.,  ana.  fl.  oz.  iijss. ;  liq.  plumb,  diacet.  fl.  oz.  j. 
This  must  be  applied  on  a  piece  of  flannel,  once  folded,  over  the  site  of  the  tumour, 
renewing  it  six  or  eight  times  in  the  day  and  night,  until  the  skin  becomes  inflamed ; 
then  desisting  for  two  or  three  days,  and  again  using  it.  He  adds  that  '  three  or 
four  weeks,'  and  in  some  cases  '  some  months,'  elapse  before  this  treatment  is  success- 
ful in  effecting  a  cure.  In  numerous  cases  which  I  have  myself  treated,  a  single 
puncture  sufficed  for  cure. 

Lipoma  and  excess  of  fat. — Masses  of  adipose  tissue  are  occasionally  developed 
on  the  breast,  within  it,  and  sometimes  behind  it.  As  age  advances,  fat  is  frequently 
generated  in  the  place  of  the  gland-tissue,  so  that  what  appears  to  be  a  largely 
developed  organ  really  consists  of  fat-tissue  only,  through  which  a  few  ducts  radiate 
from  the  nipple. 

But  in  early  life,  tumours  composed  of  fat  (true  lipoma)  have  been  removed  from 
the  breast.2 

Mr.  Roper,  of  Croydon,  sent  to  the  Museum  at  Guy's  Hospital  several  pounds  of  fat 
(Preparation  230050)  which  had  been  growing  in  the  site  of  the  mammary  gland  for  fifty- 
eight  years.  A  tumour  was  first  noticed  by  the  woman  in  her  thirtieth  year.  She  died  at 
the  age  of  eighty-seven  years,  having  been  merely  troubled  with  the  bulk  of  this  pendulous 
tumour,  which  measured  twenty-three  inches  around  its  largest  circumference.  In  its  centre 
there  was  an  irregularly  shaped  piece  of  bone.  The  same  collection  contains  a  portrait  of  the 
patient  and  tumour  taken  during  life. 

At  an  early  age,  and  in  persons  disposed  to  obesity,  these  organs  become  enor- 
mously loaded  with  fat. 

Vascular  groioths,  very  rarely  met  with  pure,  are  generally  associated  with  car- 

1  Lectures  Illustrative  of  Various  Subjects  in  Pathology  and  Surgery,  8vo.  1846,  lect.  vii. 
p.  156. 

2  Remarkable  cases  of  lipoma  are  recorded,  as  follows :  Sir  A.  Cooper  removed  more  than 
fourteen  pounds  of  fat  {Illustrations  of  the  Diseases  of  the  Breast,  p.  67)  ;  and  another  case, 
p.  68.  Sir  B.  Brodie  relates  a  case  in  Lectures  on  Pathology  and  Surgery,  p.  271.  Warren 
excised  eight  pounds  of  fat  {On  Tumours,  p.  228).  Dr.  Hegetschweiler's  Inaugural  Disserta- 
tion, Zurich,  1865.    Pitha  and  Billroth's  Chirun/ie,  bd.  iii.  2  Abth.  s.  85. 
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cinoma.  That  is  to  say,  the  new  growth  contains  a  large  number  of  vessels,  and 
bleeds  freely  when  wounded.  The  case  published  in  the  '  Medico-Chirurgical  Trans- 
actions '  (vol.  xxx.),  which  is  reported  by  Mr.  Image,  may  be  referred  to.  There  is 
also  a  case  related  in  the  '  American  Journal  of  Medical  Science,'  No.  xxxv. 

Neuromata  are  developed  on  the  cutaneous  nerve-filaments,  as  well  as  probably 
on  those  within  the  breast.  Their  presence  is  recognised  by  the  usual  indications, 
which  require  no  special  mention  here. 

Enchondroma  and  osteoid  groivths. — New  growths  of  tissues  resembling  those 
constituting  special  systems  of  the  body  are  very  rarely  found  in  the  breast.  Thus, 
in  my  experience,  tumours  composed  of  either  cartilage  or  bone  are  very  rare. 

Sir  Astley  Cooper  relates  the  case  of  a  woman,  thirty- two  years  old,  who  had  observed  a 
tumour  in  her  breast  for  fourteen  years.  When  removed,  the  growth  consisted  of  two  por- 
tions :  'the  larger  portion  of  it  had  the  appearance  of  that  cartilage  which  supplies  the  place 
of  bone  in  the  young  subject ;  the  remaining  part  was  ossified.'  Also  Prof.  J.  Midler  writes,1 
in  reference  to  four  cases  of  enchondroma :  '  In  all  of  these  four  cases  the  parts  affected  were 
glandular  structures,  namely,  in  one  instance  the  parotid  gland,  in  another  the  mammary 
gland,  and  in  the  remaining  two  the  testicle'  (Dr.  Wests  trans,  p.  102).  BAndfleisch 2  states 
that  small  nodules  of  cartilage  are  repeatedly  found  in  the  breast. 

In  old  books  we  find  reports  of  cases  in  which  bony  masses  or  concretions  have 
been  found.  In  old  women,  and  in  cases  of  extreme  atrophy  of  the  breast,  the 
arteries  are  not  uncommonly  converted  into  bony  tubes  (see  preparations  in  the 
Museum  of  the  Royal  College  of  Surgeons,  2811,  2812,  and  one  in  Guy's  Hospital 
Museum).  Of  earthy  concretions  there  are  several  preparations  in  the  Museum  of 
the  College  ('  Path.  Cat.'  vol.  iv.  p.  342). 


Special  Diseases.     Division  III. 
New  Growths  composed  of  Elements  foreign  to  the  Normal  Tissues  of  the  Body. 

Hydatid  cysts. — Cysts  containing  entozoa  are  occasionally  met  with  in  the  breast. 

Two  cases  have  been  seen  by  the  writer.  One  of  them  occurred  in  a  woman 
fifty-one  years  old ;  the  other  was  twenty-nine  at  the  time  of  the  operation  for  the 
removal  of  the  disease.  Both  were  patients  in  the  hospital.  In  the  elder  of  the 
two  the  swelling  in  the  breast  had  existed  eleven  years  ;  in  the  other  one  six  years. 
They  both  enjoyed  very  good  health.  The  tumours  measured  about  three  inches  in 
diameter ;  they  were  distinctly  circumscribed,  firm,  painful  when  pressed,  and 
fluctuation  was  very  distinct.  In  one  case  Mr.  B.  Cooper  removed  the  whole  breast, 
together  with  the  tumour  ;  in  the  other,  Mr.  Cooper  Forster  removed  the  cyst  and 
its  contents  only.  The  large  sac  containing  numerous  globular  hydatids  was  very 
characteristic,  and  with  the  aid  of  the  microscope  the  tentacles  of  echinococcus 
hominis  were  apparent  in  both  instances.  We  are  unable  to  distinguish  between 
these  cysts  containing  entozoa  and  others  filled  with  serum  or  even  pus ;  but  the 
length  of  time  which  the  tumours  have  existed,  their  slow  increase,  and  painless 
nature,  together  with  the  negative  evidence  to  be  acquired  by  sight,  touch,  and  the 
history  of  the  case,  should  dispose  the  surgeon  to  open  the  cyst  freely  before  taking 
away  the  whole  breast. 

Fibro-plastic  growths  ;  in  German  nomenclature  sarcoma. — Under  this  term  we 
include  a  class  of  new  formations,  the  elements  of  which  are  nucleated  cells  of  a 
fusiform  or  oval  shape.  The  tumour  increases  rapidly,  and  becomes  much  identified 
with  the  breast,  although  the  gland-tissue  is  not  infiltrated  with  the  new  elementary 
structures ;  the  integuments  ulcerate,  and  allow  a  fungating,  sprouting  growth  to 
burst  through  the  opening.  This  disease  is  not  very  commonly  developed  in  the 
breast.  Sometimes  it  is  associated  with  adenoid  growths,  and  springs  up  in  the  gland 
of  rather  youthful  women,  who  seem  to  be  in  the  enjoyment  of  remarkably  good 

1  Ueber  d.  feinern  Bau  u.  d.  Formen  d.  hrarikhaften  Gesc/nviilste,  fob  Berlin,  1838. 

2  Path.   Gewebelehre,  4te.  Auu.,  §  001. 
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health.  Judging  from  the  cases  which  have  fallen  under  the  observation  of  the 
writer,  the  recurrence  of  the  growth  is  almost  certain  to  ensue  after  removal,  and 
the  probability  of  the  viscera  of  either  the  thorax  or  abdomen  containing  identical 
growths  is  almost  equally  great.  It  chiefly  differs  from  the  adenoid  tissues  in  being 
developed  at  a  rather  later  period  of  life,  in  the  rapidity  of  its  development,  and  by 
assuming  externally  some  of  the  appearances  of  carcinoma.  In  truth,  it  has  not 
perhaps  sufficiently  characteristic  external  indications  to  enable  a  surgeon  to  dis- 
tinguish between  it  and  carcinoma  during  its  growth,  but  its  elementary  constituents 
differ  widely  from  those  of  carcinoma.  When  not  interfered  with,  the  tumour  often 
attains  enormous  proportions,  and  sometimes  the  centre  softens  down,  or  the  whole 
mass  sloughs.  It  is  more  vascular  and  succulent  than  carcinoma,  and  when  ulcerated 
often  bleeds  profusely.  The  glands  of  the  lymphatic  system  of  the  breast  are  not 
involved  in  the  disease,  even  at  the  latest  period.  In  our  experience  the  removal  of 
the  growth  has  only  been  attended  with  temporary  advantage,  yet  we  do  not  hesitate 
to  sanction  this  step,-  as  it  is  the  only  one  by  which  the  patient  has  a  chance  of 
being  saved  from  acute  local  suffering  and  a  speedy  death. 

Colloid  growth.  — This  new  formation,  termed  by  Prof.  Miiller  '  collonema  '  and 
'  carcinoma  alveolare,'  is  very  rarely  found  in  tumours  of  the  mammary  gland.  In 
outward  appearance,  the  new  growth  termed  by  Virchow  '  myxoma  '  closely  resembles 
this  one.  Most  specimens  of  the  disease  have  been  taken  from  other  parts  of  the 
body.  We  have  seen  but  two  examples  on  living  persons,  and  there  was  nothing 
sufficiently  characteristic  then  to  lead  to  its  identification.  But  it  is  quite  the 
contrary  when  a  section  of  such  a  growth  is  examined.  There  is  not  one  so  marked, 
so  distinct,  so  easily  recognisable.  The  transparent  jelly-like  substance  is  arranged 
in  compartments,  the  walls  of  which  are  formed  of  a  delicate  fibre-tissue.  In  the 
specimens  we  have  seen  the  colour  has  differed,  but  that  has  merely  been  owing  to 
the  admixture  of  the  colouring  matter  of  the  blood.  "Very  little  change  takes  place 
in  the  appearance  of  the  section  after  immersion  in  dilute  rectified  spirits  of  wine, 
but  the  jelly  oozes  out  slightly  and  projects  from  the  alveoli,  forming  a  delicate 
flocculent  surface.  There  seems  to  be  a  tendency  to  local  recurrence  in  these  growths, 
and  therefore  the  whole  of  the  affected  organ  should  be  removed ;  especially,  too,  as 
preparations  show  that  isolated  centres  of  the  growth  are  disseminated  freely  around 
the  principal  mass. 

Carcinoma,  a  disease  generally  known  by  the  term  '  cancer,'  is  more  commonly 
developed  in  the  breast  than  any  other  growth.  It  is  found  under  three  very  distinct 
forms.  First,  the  infiltrating  kind;  secondly,  the  tuberous;  thirdly,  the  cystiform, 
or  associated  with  a  cyst  or  cysts. 

In  the  first  variety,  the  normal  tissues  of  the  breast,  whether  in  a  healthy  condition 
of  passive  maturity  or  more  or  less  atrophied,  appear  to  be  infiltrated  with  a  fluid 
and  nucleated  cells.  If  the  diseased  organ  be  examined  at  this  stage,  its  appearance, 
to  the  unassisted  eye,  differs  but  slightly  from  that  of  a  gland  affected  with  chronic 
induration  ;  that  is  to  say,  it  is  hard,  condensed,  incompressible,  and  sometimes  rather 
granular  on  the  surface  of  the  section.  When  the  part  is  examined  by  the  aid  of 
the  microscope,  the  nucleated  cells,  identical  with  those  found  in  tumours  generally 
acknowledged  to  be  cancer,  are  easily  seen  in  the  fluid  oozing  from  the  tissues.  In 
thin  sections  of  such  a  diseased  breast,  these  nucleated  cells  are  found  to  be  arranged 
in  small  groups,  between  the  fibres  or  stroma  of  the  organ.  This  stage  of  cancer  has 
often  deceived  superficial  observers  ;  for  cases  of  this  kind  have  been  recorded  in  which, 
after  the  removal  of  a  tumour  not  recognised  to  be  cancer,  that  disease  has  sub- 
sequently developed  and  killed  the  patient.  The  entire  gland,  or  a  single  lobe,  may 
be  thus  infiltrated.  After  the  lapse  of  time,  the  diseased  tissues  lose  their  identity, 
and  they  become  harder,  compact,  and  of  a  uniform  greyish  tint.  They  no  longer 
maintain  any  resemblance  to  the  section  of  a  mammary  gland,  although,  perhaps,  a 
few  ducts  may  be  indistinctly  traced.  The  next  marked  change  is  that  which  is 
chiefly  characterised  by  the  contraction  of  the  growth.     The  tumour  is  now  as  hard 
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as  a  stone.  It  may  be  crushed  by  pressure,  scarcely  torn.  The  surrounding  textures, 
not  those  of  the  breast  only,  are  drawn  towards  it,  for  it  seems  to  have  formed  a 
sort  of  nucleus  or  centre,  dragging  all  the  neighbouring  parts  together.  Upon  the 
cut  surface  of  such  a  tumour  the  remains  of  the  ducts  are  often  traceable,  forming  a 
finely  reticulated  figure.  This  is  carcinoma  scirrhosum,  or  the  scirrhous  cancer,  or 
stone  cancer  of  old  writers  and  the  public;  carcinoma  fibrosum  of  more  recent 
authors. 

The  changes  before  described,  which  take  place  in  the  infiltrating  variety  of 
cancer,  may  often  be  observed  in  the  different  masses  of  the  same  gland  after  its 
removal.  Thus  in  one  part  where  the  tumour  has  existed  the  longest  time,  and 
over  which  the  integuments  are  dimpled  or  puckered,  the  gland-structure  will  be 
found  to  be  entirely  destroyed,  and  just  a  trace  of  ducts  perceptible.  In  this  part 
the  active  growth  of  the  disease  would  appear  to  have  become  arrested,  its  progress 
terminated.  We  often  meet  with  cases  in  which  the  entire  gland,  having  been  at 
one  time  so  infiltrated  (in  which  case  the  disease  usually  commences  in  the  centre  of 
the  organ),  subsides  into  a  mere  hard  nodule,  and  gives  little  trouble,  if  any  at  all. 
In  another  part,  the  gland- tissue  has  lost  its  characteristic  features.  The  ducts  are 
traceable  into  it,  however,  and  it  may  still  retain  an  indistinct  lobulation.  All  the 
interstitial  fat  has  disappeared.  The  disease  has  here  been  growing  a  comparatively 
short  time,  and  in  sections  of  such  a  tumour  the  elementary  structures  of  carcinoma 
are  well  seen.  At  another  part,  the  section  of  the  gland-tissue  appears  to  be  merely 
indurated,  its  lobulation  is  marked,  and  small  lobules  of  fat  are  still  interspersed. 
The  condition  of  this  portion  is  the  result  of  quite  a  recent  change.  It  is  due  to  the 
earliest  stage  of  infiltration,  and  the  elements  of  cancer-gi'owths  exist  there.  Thus 
these  three  stages  of  infiltrating  carcinoma  may  be  clearly  demonstrated  in  different 
regions  of  the  same  breast,  as  well  as  in  three  separate  glands  removed  from  three 
distinct  individuals.  We  have  not  space  to  give  here  a  description  of  the  minute 
anatomy  of  these  growths  at  the  three  stages  above  described ;  but  it  should  be 
stated  that  their  elementary  structures,  invisible  without  the  aid  of  a  microscope, 
are  quite  as  characteristic  as  the  appearances  to  the  ordinary  vision. 

The  tuberous  variety  of  carcinoma  forms  a  distinct  tuber  or  circumscribed  mass  in 
the  bi'east,  quite  within  its  fascial  envelope.  Its  synonyms  are  numerous.  Thus,  if 
soft  and  brain-like,  C.  medullare  or  cerebriform  ;  if  firm  and  solid,  solanoid  ;  if  jelly-  - 
like,  gelatiniform  ;  when  black,  it  is  called  melanic  or  melanosis.  Having  ulcerated 
through  the  integuments,  it  is  called  fungoid  ;  and  if  profuse  haemorrhage  supervene, 
the  term  fungus  haeinatodes  has  been  employed  to  mark  the  fact.  But  the  single 
feature  which  most  distinctly  characterises  this  form  of  carcinoma  is  its  isolation 
from  the  gland-tissues  by  means  of  a  more  or  less  well-defined  membranous  capsule. 
Thus  the  tissues  of  the  breast  itself  are  pushed  aside  by  the  encroachment  of  the  new 
growth,  and,  as  they  are  not  at  first  absorbed,  the  dimensions  of  the  affected  organ, 
in  comparison  with  the  healthy  one,  accord  with  the  progressively  increasing  develop- 
ment of  new  tissue.  Contraction,  a  feature  so  characteristic  of  infiltrating  cancer, 
does  not  occur  in  this  variety.  Therefore  the  progress  of  tuberous  cancer  more  or 
less  rapidly  advances,  in  the  majority  of  cases,  to  the  formation  of  a  tumour  of  con- 
siderable dimensions.  Distinct  and  separate  nuclei  of  tubers  are  occasionally 
developed  in  different  parts  of  the  same  breast.  By  degrees  they  coalesce,  and  form 
one  large  growth.  Again,  the  tissues  of  a  single  tuber  will  occasionally  burst 
through  their  envelope,  as  it  were,  and  form  a  very  large  lobulated  mass,  which 
separates  the  breast  iuto  several  divisions. 

The  cystiform  variety  of  carcinoma,  or  a  growth  of  cancer -tissue  associated  with 
a  collection  of  fluid  circumscribed  by  a  fibrous  capsule  or  cyst,  scarcely  possesses 
sufficient  individuality  to  allow  of  its  admission  as  a  distinct  sjwcies,  though  its  form 
is  distinct.  The  solid  growth  belongs  usually  to  the  tuberous  form,  and  the  collection 
of  fluid  which  always  bathes  a  larger  or  smaller  portion  of  its  surface  is  really  but 
an  accidental  formation.  In  morbid  structures  of  this  nature,  the  cyst  seems  to  have 
attracted  the  notice  of  anatomists  in  a  more  marked  degree  than  the  solid  growth. 
Thus  we  continually  meet  with  the  expression,  '  the  growth  from  the  cyst-wall,' 
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whereas,  when  cases  of  this  description  are  watched  during  the  growth  of  the  disease, 
the  collection  of  fluid  is  often  progressively  formed  upon  the  surface  of  a  solid 
tumour.  In  such  a  case,  the  cyst  which  circumscribes  the  fluid  is  a  secondary  forma- 
tion, and  the  solid  growth  was  the  cause  of  its  development  in  the  following  manner. 
A 11  surgeons  must  have  observed  the  quantity  of  serous  fluid  poured  out  from  tubers 
of  cancer  over  which  the  integuments  have  ulcerated.  This  serum  flows  away,  in 
the  absence  of  anything  to  allow  of  its  accumulation.  But  let  the  fluid  ooze  from  a 
growth  of  cancer  surrounded  by  a  fibrous  envelope,  and  it  will  collect,  when  in  excess, 
between  the  envelope  and  the  growth,  and,  separating  the  capsule  further  and  further, 
a  larger  and  larger  cyst  will  be  developed.  Now,  if  such  a  tumour  be  removed,  and 
the  walls  of  the  cyst  cut  open  opposite  to  the  growth,  the  membranous  structure  falls 
collapsed,  and  a  solid  substance  seems  to  bud  forth  from  its  tissues.  But  make  such 
a  single  section  of  the  tumour  as  shall  divide  the  capsule  and  growth  into  symmetrical 
halves,  then  the  relations  of  the  solid  growth  to  the  envelope  of  the  fluid  will  be 
visible.  The  observer  will  notice  that  he  has  before  him  the  section  of  a  solid  growth 
of  cancer,  limited  by  a  more  or  less  distinct  membrane,  and  united  with  the  surround- 
ing tissues  of  the  breast.  The  '  cyst '  will  now  appear  in  a  different  relation.  It  may 
be  traced  in  continuation  with  the  fibrous  envelope  of  the  tumour,  which  is,  however, 
more  delicate  than  it,  but  clearly  identical.  The  surface  of  the  growth,  bathed  in 
the  serum,  has  not  this  envelope ;  for  it  has  been  separated  from  it  by  the  continual 
oozing  which  has  taken  place,  at  the  same  time  becoming  thicker.  Thus  the  only 
peculiarity  possessed  by  such  a  growth  of  cancer  is  the  addition  to  some  part  of  its 
surface  of  an  accumulation  of  serum  in  a  fibrous  capsule.  The  serum  is  generally 
deeply  tinged  of  a  brown  tint.  It  is  often  quite  clear.  After  standing  a  few  hours 
in  a  test  tube,  blood-discs  are  precipitated.  Heat,  or  nitric  acid,  being  applied,  more 
or  less  turbidity  or  coagulation  takes  place.  After  the  serum  has  been  removed 
through  a  cannula,  it  generally  rapidly  collects  again.  This  variety  of  cancer  long 
ago  attracted  the  attention  of  surgeons,  and  several  writers  have  alluded  to  such  cases 
under  the  title  of  '  bloody  cysts  in  cancrous  breasts.' 

Age  when  carcinoma  is  most  commonly  developed. — The  fifth  decade  of  life  is  that 
in  which  carcinoma  is  most  frequently  developed  in  the  breast  •  that  is,  from  the 
fortieth  to  the  fiftieth  year.     Before  twenty  years  of  age  the  writer  has  never  seen  a 


case. 


The  table  below  shows  the  proportion  of  cases  at  various  ages.  Most  of  the  cases 
were  under  the  observation  of  the  writer ;  they  have  not  been  in  any  way  selected 
by  him,  and  great  care  was  taken  to  note  the  age  at  which  the  disease  was  first 
observed  :- — ■ 

19 

100 

193 

97 

34 

6 

7 
<■> 


Age  from 

20  to 

30  years 

>; 

30  ., 

40     „ 

j? 

40  „ 

50     „ 

>? 

50  „ 

60     „ 

>i 

60  „ 

70     „ 

!> 

70  „ 

80     „ 

>1 

80  „ 

90     „ 

}} 

90  „ 

100     „ 

458 


Even  taking  into  calculation  the  disproportion  of  individuals  alive  at  any  definite 
j)eriods,  the  numerical  proportion  here  given  shows  that  an  excess  of  cases  belongs  to 
the  fifth  decade ;  for  only  thirty-six  less  than  half  the  total  number  appear  in  those 
ten  years,  or  rather  more  than  two-fifths  against  all  the  cases  at  other  ages. 

The  constitutional  nutrition  of  persons  afflicted  with  carcinoma  varies,  at  the 
development  of  the  disease,  between  the  appearances  of  robust  health  and  general 
cachexia.  In  some  cases  late  in  its  progress,  or  even  in  the  last  stages,  its  ravages 
upon  the  general  health  are  not  very  apparent.     Some  writers  assert  that,  if  careful 

1  Mr.  Lyford  {Lancet,  vol.  xii.  p.  332)  and  Mr.  B.  B.  Cooper  (Lectures  on  Surgery,  8vo. 
1851)  each  record  a  case;  the  former  at  eight  years  of  age,  the  latter  at  thirteen,  In  the 
Museum  of  St.  Bartholomew's  Hospital,  the  Preparation  ser.  xxxiv.  4,  was  removed  from  a 
girl  aged  sixteen  years. 
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inquiries  be  made,  it  will  be  in  most  cases  ascertained  that  the  state  of  the  general 
health  has  been  below  the  average  healthy  standard  for  some  time  previous  to  the 
discovery  of  the  disease.  But,  after  the  most  careful  researches  in  reference  to  this 
most  important  point,  the  writer  has  been  unable  to  arrive  at  any  definite  results. 
The  statement  may  certainly  be  made,  without  fear  of  contradiction,  that  all  circum- 
stances tending  to  depress  the  vital  powers  are  very  commonly  associated  with  the 
development  of  cancer.  Thus  severe  mental  distress,  losses  of  blood,  poverty,  in- 
temperance, are  commonly  marked  features  in  the  history  of  the  lives  of  individuals 
afflicted  with  this  disease.  Still,  who  would  be  bold  enough  to  assert,  after  much 
experience  of  the  vicissitudes  of  social  life,  or  of  the  habits  of  the  people,  that  these 
are  predisposing  causes  to  its  development?  Surely,  if  they  were,  the  disease  would 
be  even  much  more  common  than  it  is. 

To  the  cessation  of  the  catamenial  function  it  is  usual  to  refer  some  baneful 
influence,  and  thus  to  associate  cancer  with  this  natural  result.  But,  after  careful 
inquiry,  it  is  found  that,  of  any  given  number  of  cases,  in  a  large  majority  of  the 
women  the  function  is  persistent  at  the  moment  of  the  development  of  the  disease. 
Thus,  abstracting  this  fact  from  a  hundred  cases,  not  selected,  but  as  they  chanced  to 
come  under  observation,  we  found  that  the  catamenia  were  persistent  in  70,  and  that 
the  function  had  ceased  in  30  only.     Again,  the  table  of  various  ages  on  the  previous 

Fig.  07. 


Progressive  infiltration  of  the  whole  gland  is  represented  in  the  woodcut,  with  the  infiltration  extending 
between  the  ducts,  and  by  their  side  to  the  integuments.  The  nipple  is  not  retracted  because  infiltrated. 
(From  a  drawing  in  the  Museum  at  Guy's  Hospital,  No.  41338.) 

page  shows  that  the  largest  number  of  cases  occur  between  thirty  and  fifty  years? 
during  which  period  this  function  is  active,  admitting  its  cessation  about  the  forty- 
fifth  year  as  an  average. 

Unmarried  women  are  said  to  be  more  prone  to  cancer  of  the  breast  than  the 
married,  and  sterile  women  rather  than  prolific.  The  following  facts,  derived  from 
an  examination  of  a  hundred  cases,  prove  the  fallacy  of  such  assertions.  Thus,  of 
100  females  suffering  with  cancer,  86  were  married,  14  were  single.  Of  the  86 
married  women  73,  were  prolific,  4  had  aborted,  and  9  were  sterile.  As  regards 
lactation,  the  writer  has  failed  in  establishing  any  marked  relation  between  the  im- 
perfect performance  of  this  function  and  the  subsequent  development  of  cancer.  It 
is  a  notable  fact,  especially  in  relation  to  diagnosis,  that  cancer  is  very  rarely  developed 
during  pregnancy  or  suckling. 

The  primary  development  is  usually  observed  in  the  substance  of  the  breast,  upon 
its  surface  or  at  its  periphery.  The  patient  very  frequently  accidentally  discovers  the 
hardness  first  by  the  touch,  neither  pain  nor  uneasiness  in  the  part  having  been 
experienced.  When  the  growth  is  seated  at  the  margins  of  the  gland,  or  upon  its 
surface,  it  is  frequently  very  movable,  circumscribed,  and  distinct.  If,  however, 
lobular  infiltration  exists,  the  tumour  seems  to  form  an  integral  portion  of  the  breast, 
and  its  isolation  from  the  surrounding  structures  is  impracticable.  Diseased  gland- 
tissue  and  healthy  seem  to  be  inseparably  blended  together.  Often,  if  the  infiltration 
involves  the  central  portion  of  the  breast,  the  whole  organ  feels   merely  indurated 
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and  is  perhaps  unaltered  in  shape.  At  this  early  stage  there  is  usually  very  slight 
change  in  form.  Unless  the  patient  be  very  thin,  there  is  no  visible  sign  of  the 
tumour.  We  assume,  at  this  time,  that  its  dimensions  do  not  exceed  two  inches  in 
diameter.  The  progress  of  the  infiltrating  variety  of  the  disease  may  be  wholly  con- 
fined to  the  breast  throughout  the  remainder  of  the  life  of  the  patient.  In  such  a 
case  the  gland -tissue  having  been  destroyed  by  the  new  growth,  contraction  takes 
place;  and  the  disease,  where  first  observed,  subsides  into  a  mere  rigid  inert  mass. 

If  the  growth  be  of  the  tuberous  variety,  a  circumscribed  swelling  is  discovered 
in  the  breast,  which  at  first  increases  slowly.  But  here  there  is  always  a  visible  sign 
of  something  new  being  superadded  to  the  bulk  of  the  gland,  so  that  in  proportion 
to  the  size  of  the  growth  the  affected  breast  is  just  so  much  in  excess  of  the 
dimensions  of  the  sound  one.  This  marked  disproportion  in  the  comparative  sizes 
of  the  two  glands,  in  relation  to  the  quantity  of  new  growth  in  the  one  diseased,  is 
much  more  noticeable  in  tuberous  cancer  than  in  infiltrating.  In  the  early  stage, 
too,  the  pain  in  the  part  is  more  marked. 

Occasionally,  at  the  commencement  of  the  disease,  the  truly  infiltrating  form 
may  occur,  and  during  its  progress  pass  into  the  tuberous.  But  we  do  not  meet  with 
the  opposite  condition,  at  least  as  regards  the  gland-tissue.  It  frequently  happens 
that,  during  the  growth  of  a  tumour  or  circumscribed  mass  of  cancer,  a  cyst  is  formed 

Fig.  98. 


The  woodcut  shows  a  section  of  a  growth  of  this  kind,  which,  softening  down  in  the  centre,  leaves  a  hollow. 
The  borders  of  the  growth  are  seen,  and  pieces  of  glass  (6)  passed  through  the  sinuses  or  fistulas  in  the 
skin  communicating  with  the  cavity  (c).  (a)  Nipple  and  ducts  with  bristles  introduced.  (Prom  a  drawing 
in  the  Museum  at  Gush's  Hospital.) 


upon  its  surface.  At  least,  a  collection  of  serous  fluid  and  blood,  in  relation  with  the 
growth,  is  frequently  designated  a  cyst.  In  such  a  case  the  fluctuation  of  the  fluid 
is  usually  distinct.  Another  change  results  from  the  centre  of  the  new  growth 
softening.  Whether  this  process  arises  from  infiammation  or  the  immediate  death 
of  the  tissues,  we  cannot  here  discuss ;  but  the  fact  is  important  on  account  of  the 
alteration  it  produces  in  the  palpable  signs  of  the  tumour.  After  feeling  solid, 
perhaps  rather  elastic,  fluctuation  is  detected,  and  the  surgeon  hopes  the  case  may 
prove  to  be  one  of  chronic  abscess.  Even  the  visible  signs  which  subsequently  arise 
may  favour  the  delusion ;  for  the  skin,  becoming  thin  and  red,  almost  assumes  the 
ordinary  appearance  of  the  '  pointing '  of  pus.  The  integuments  ulcerate  slowly. 
Several  openings  sometimes  form  consecutively.  But  the  discharge  is  never  genuine 
pus.  It  is  curdy  or  flaky,  blood-tinged  ;  it  emits  a  foetid,  perhaps  an  offensive  odour, 
and  a  healthy  process  is  not  excited.  At  last,  the  tumour  being  removed,  a  section 
through  its  centre  shows  the  new  growth,  with  the  cavity  in  its  interior;  the  walls 
of  the  hollow  being  formed  of  cancer-tissue,  usually  varying  from  a  quarter  of  an 
inch  to  three-quarters  in  thickness.  The  fistulous  openings  in  the  skin  lead  to 
sinuses  communicating  with  the  interior  of  this  growth. 

As  a  rare  form  of  the  disease,  we  must  mention  that  one  in  which   innumerable 
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tubercles  are  disseminated  throughout  the  substance  of  the  gland ;  and  which,  by 
slowly  growing,  form  larger  and  larger  tubers,  until  they  coalesce  into  a  single  mass. 

Hitherto  we  have  only  described  the  development  of  cancer  in  relation  to  the 
breast.  But  in  the  progress  of  the  disease  all  the  surrounding  structures  become 
involved.  Hence  there  are  certain  stages  of  this  fearful  malady  which  it  is  absolutely 
necessary  to  describe  briefly  before  alluding  to  its  treatment. 

In  both  kinds  of  carcinoma,  infiltrating  and  tuberous,  the  integuments  become 
involved  in  the  disease,  but  in  very  different  conditions  and  degrees.  In  the  former, 
the  fat  between  the  gland  and  the  skin  becomes  absorbed,  and  the  new  growth 
extends  along  the  fibrous  septa,  infiltrating  those  structures ;  and  when  it  has 
reached  the  skin,  it  spreads  in  that  envelope  far  and  wide.  The  adhesion  between 
the  skin  and  the  anterior  surface  of  the  breast  is  very  clearly  indicated  by  dimpling 
or  puckering  of  the  integuments  over  the  tumour,  and  the  loss  of  the  natural 
freedom  of  movement  of  the  skin  upon  the  gland.  Very  superficial  ulceration  next 
takes  place  in  that  part  of  the  skin  which  has  been  for  some  time  of  a  dull  red  or 
purplish  tint.  The  ulceration  extends  deeper  and  deeper,  wider  and  wider,  sometimes 
leaving  a  large  portion  of  the  breast  in  a  healthy  state,  whilst  it  creeps  onwards  in 
the  surrounding  integuments  only.  Occasionally  with  merely  redness  of  the  skin, 
sometimes  even  with  scarcely  a  blush,  and  in  rare  cases  with  an  absence  of  red  alto- 
gether, the  infiltration  of  the  integuments  advances,  contraction  of  the  infiltrated 
tissues  takes  place,  and  the  whole  surface  of  one  side  of  the  chest  or  of  both  sides  is 
encased  in  a  horny,  rigid,  unyielding  envelope,  which  entails  most  acute  suffering. 
Such  is  the  cancer  en  cuirasse  of  the  French  writers. 

In  another  case,  after  the  skin  has  become  once  infiltrated,  minute  and  isolated 
centres  of  cancer  spring  up  in  the  neighbouring  integuments,  and  as  they  grow,  the 
skin  ulcerates,  and  several  detached  cutaneous  ulcers  are   developed. 

The  tuberous  variety  increases  with  more  or  less  rapidity,  elevating  the  skin, 
which  becomes  thin,  its  vessels  congested,  and  therefore  often  of  a  brilliant  hue,  shin- 
ing, and  tense.  This  appearance  sometimes  closely  resembles  that  of  a  pointing 
abscess ;  but  it  may  be  distinguished  from  it  by  its  slow  progress,  the  little  pain  ac- 
companying the  disease,  a  more  sharply  circumscribed  redness,  and  the  absence  of 
that  gently  varying  shade  of  tint  from  the  centre  to  the  periphery  of  the  coloured 
surface  so  characteristic  of  inflammation.  As  regards,  however,  intensity  of  colour, 
there  is  no  disease  which  in  this  respect  at  all  approaches  the  brilliant  red  of  some 
varieties  of  tubers  of  carcinoma  developed  in  the  skin.  The  progress  of  this  variety 
differs  remarkably  in  different  cases.  The  changes  which  occur  are  chiefly  due 
either  to  morbid  processes  taking  place  in  the  new  growth,  and  destroying  it,  or  to 
the  vitality  of  the  growth  being  maintained  when  the  disease  progresses.  Thus,  two 
most  opposite  conditions  result.  In  one,  after  the  integuments  have  ulcerated,  nearly 
the  whole  growth  sloughs  out;  in  the  other,  the  tumour  continues  to  grow,  and  a 
large  fungating  mass  is  formed,  which  reaches  prodigious  dimensions  in  some  cases. 
Accompanying  this  fungous  cancer  there  is  generally  a  profuse  serous  secretion, 
sometimes  almost  clear,  but  emitting  a  sickening  nauseating  odour  ;  at  other  times  a 
sanious  purulent  discharge,  mixed  with  the  debris  of  the  growth,  the  effluvium  from 
which  is  intolerably  offensive.  Profuse  haemorrhages  commonly  take  place  from  such 
growths,  from  which  circumstance  William  Hey  attempted  to  establish  a  special 
variety  of  cancer. 

The  above  remarks  apply  to  the  most  common  varieties  of  cancer  affecting  the 
breast.  Varieties  both  in  appearance,  mode  of  increase,  rapidity  and  slowness  of 
growth,  from  infiltration  of  neighbouring  tissues,  and  from  accumulations  of  serum 
and  blood  enclosed  in  cysts,  often  occur  ;  into  a  description  of  which  the  limits 
assigned  to  this  essay  do  not  permit  us  to  enter. 

Retraction  of  the  nipple  occurs  in  the  infiltrating  variety  of  carcinoma  ;  it  does  not 
in  the  tuberous.  It  is  always  most  marked  when  the  infiltration  is  central ;  and  some- 
times the  nipple  may  be  drawn  in  and  towards  the  hardness  when  lobular  infiltration 
only  exists.  This  state  of  the  nipple  then  is  pathognomonic  only  of  the  variety  of  the 
disease,  and  of  the  stage  at  which  it  has  arrived.     It  should  never  be  regarded  as 
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conclusive  evidence   of  the   nature   of  the   disease,    but    merely   as    an  accidental 
occurrence. 

The  nipple  sometimes  projects  considerably  after  having  been  deeply  retracted. 
That  organ  is  then  infiltrated  with  carcinoma.  When  thus  diseased,  the  section,  as 
represented  in  the  woodcut,  shows  a  remarkable  prominence  of  the  nipple. 

The  lymphatic  glands  in  the  axilla,  above  the  clavicle,  and  even  those  at  the  side  of 
the  neck,  become  infiltrated  with  cancer  as  the  disease  advances.  Usually,  however,  the 
growth  in  the  breast  has  been  observed  some  months  before  they  are  affected,  and  gene- 
rally the  integuments  are  more  or  less  implicated  before  they  are  deeply  involved. 
Sometimes  the  disease,  first  noticed  in  the  breast,  seems  to  remain  quiescent,  and  the 
axillary  growth  advances  rapidly.  As  the  morbid  condition  of  the  axillary  glands 
advances,  the  upper  extremity  becomes  cedematous,  serous  effusion  into  the  pleura  of 
the  same  side  takes  place,  and  the  sufferer  dies  without  the  primary  local  disease 
causing  much  trouble. 

The  causes  of  cancer,  hereditary  influence,  if  there  be  any,  relating  to  its  gene- 
ration,  points    belonging    to    the    natural      ^m.  99._lnfiltrating    Carcinoma  of  the 
history  of  the  disease,  are  described  in  the  Breast  and  Nipple, 

essay  on  Tumours. 

The  treatment  of  cancer  of  the  breast 
may  be  carried  out  upon  two  principles. 
The  surgeon  has  therefore  to  decide  whe- 
ther the  growth  shall  be  allowed  to  pursue 
its  course  under  a  palliative  plan  of  treat- 
ment, or  whether  the  tumour  and  diseased 
organ  shall  be  taken  off  from  the  body  by 
a  cutting  operation,  or  some  other  method. 

There  are  those  who  refuse  to  admit 
the  efficacy  of  removing  a  growth  of  cancer 
under  any  circumstances,  and  there  are 
others  who  would  take  it  away  in  every 
case.  A  surgeon  who  would  adopt  either 
the  one  proceeding  or  the  other  exclusively 
must,  we  think,  err  in  the  treatment  of 
this  class  of  cases.  The  fact  is,  we  believe, 
that,  in  a  great  number  of  persons,  life  may 
be  prolonged,  local  suffering  may  be  pre- 
vented, and  much  mental  anxiety  is  sure 
to  be  avoided,  by  a  careful  and  judicious 
selection  of  those  cases  in  which  the  re- 
moval of  the  primary  growth  can  be  easily 
effected,  and  in  which  the  constitutional 
powers  of  the  patient  render  a  surgical 
operation  admissible. 

We  may  here  acid,  in  a  very  few  words,  that  in  every  case  of  the  kind  the  state  of  the 
patient's  general  health  is  of  primary  importance.  If  that  be  impaired,  the  doubtful 
issue  of  an  operation  would  deter  most  surgeons  from  recommending  a  proceeding 
under  the  influence  of  which  the  sufferer  might  sink ;  but  when,  as  often  happens, 
the  constitution  seems  to  be  unaffected,  surely  that  which  the  surgeon  knows  to  be  a 
sign,  a  source,  an  origin  of  impending  misery,  may  be  taken  away  with  a  fair  hope 
of  advantage.  In  order  to  point  out  the  cases  in  which  the  removal  of  the  cancer  is 
neither  desirable  nor  admissible,  we  may  refer  the  reader  to  the  lecture  of  Sir 
Benjamin  Brodie,1  and  to  the  essay  on  Tumours. 

We  consider  the  operation  of  removing  the  tumour,  together  with  the  breast, 
always  admissible  when  the  health  of  the  patient  appears  to  be  favourable  to 
recovery  from  that  operation,  when  the  disease  involves  the  tissues  of  the  breast  only, 
and  when  the  axillary  lymphatic  glands  are  not  involved. 

1  Lectures  on  Various  Subjects  in  Pathology  and  Surgery. 


The  uppermost  figure  shows  a  projecting  nipple  though 
apparently  embedded  in  the  adjacent  tissues.  The 
section  shows  a  mass  of  carcinoma  surrounded  by 
fat,  and  the  outgrowing  nipple  also  infiltrated. 
Patient,  aged  forty-five,  growth  one  year.  (Draw- 
ing in  Guy's  Hospital  Museum,  '109"'.) 
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We  believe  it  may  be  undertaken  with  advantage  when  the  disease  has  extended 
to  the  skin  without  infiltrating  the  cutaneous  tissue  to  a  wide  extent,  when  ulcera- 
tion has  taken  place,  and  even  when  the  axillary  lymphatic  glands  are  distinctly 
perceptible  and  somewhat  enlarged.  As  a  general  rule,  it  may  be  stated  that  the 
more  limited  the  local  disease  is  at  the  time  of  the  operation,  the  better  the  chance 
of  a  satisfactory  result  as  regards  the  region,  and  that  if  the  general  health  of  the 
patient  be  well  attended  to,  after  the  wound  has  healed,  some  prospect  appears  of 
considerably  ameliorating  the  condition  of  a  sufferer  affected  by  this  disease. 

We  cannot  here  discuss  the  advantages  or  disadvantages  of  a  cutting  operation, 
as  compared  with  the  removal  of  the  tumour  by  other  methods.  Both  means  have 
their  advocates  ;  both  plans  may  be  adopted  in  special  cases.  The  one  is  expeditious, 
attended  with  little  suffering,  certain  of  removing  the  whole  of  the  diseased  organ. 
The  treatment  by  caustics  is  tedious,  attended  generally  with  excruciating  pain,  and 
very  uncertain  in  its  operation. 

In  comparing  the  results  of  the  two  methods  upon  the  constitutional  progress  or 
local  relapse  of  the  disease,  there  is  not  sufficient  evidence  in  favour  of  one  over  the 
other.  Both  are  commonly  followed  by  a  development  of  cancer  either  in  the  region 
first  affected  and  its  vicinity,  or  new  centres  of  growth  become  established  in  distant 
parts. 

The  treatment  of  ulcerated  cancer  consists  in  following  out  the  principles 
applicable  to  all  sloughing  open  surfaces ;  thus,  all  those  applications  which  tend  to 
cleanse  the  surface  are  especially  serviceable.  Lotions  composed  of  solutions  of  the 
chloride  of  zinc,  permanganate  of  potash,  terchloride  of  carbon,  or  chloride  of  potash, 
are  very  useful ;  with  which  sedatives,  as  morphia,  solutions  of  opium,  or  belladonna, 
may  be  combined  to  soothe  the  pain.  Some  substances,  applied  in  the  form  of 
powder,  as  equal  parts  of  chloride  of  zinc  and  oxide  of  zinc,  or  the  former  mixed 
with  some  farinaceous  powder  or  gum,  serve  very  well  to  induce  a  more  rapid 
sloughing  of  the  new  growth,  and  a  more  tolerable  state  of  the  ulcerated  surface. 
By  persisting  in  these  applications,  the  wound  occasionally  even  closes,  and  a 
tolerably  healthy  cicatrisation  of  the  normal  tissues  is  the  result. 

The  haemorrhages  attending  these  ulcerated  and  sloughing  surfaces  may  be  con- 
trolled by  cold,  by  the  application  of  astringent  powders  or  lotions,  and  other 
common  styptics.  When  practicable,  the  slough  from  under  which  the  bleeding 
usually  takes  place  should  be  removed,  in  order  that  the  styptic  may  reach  the  open 
vessel. 

The  (edematous  condition  of  the  tissues  of  the  upper  extremity  which  in  some 
cases  ensues  upon  infiltration  of  the  axillary  lymphatic  glands,  is  a  source  of  great 
suffering,  which  it  is  very  difficult  to  ameliorate.  Local  means  generally  avail  little. 
The  elevation  of  the  arm  assists  the  return  of  the  serum,  and  subcutaneous  punctures 
are  beneficial. 

When  a  second,  a  third,  or  even  a  fourth  or  more  growths  appear,  their  removal 
is  quite  justifiable,  provided  the  constitutional  powers  of  the  patient  be  good,  and  the 
local  disorder  threatens  to  become  a  source  of  prolonged  misery  and  suffering. 

The  mortality  depending  upon  causes  referable  to  the  operation  of  amputation  of 
the  breast  is  extremely  small :  the  proportion  in  cases  treated  in  Guy's  Hospital  being 
about  six  per  cent. ;  whilst  in  private  practice  it  has  not  amounted  to  anything  like 
that  figure. 

The  limits  of  this  essay  preclude  even  touching  upon  the  many  points  of  great 
interest  in  the  natural  history  of  cancer ;  but  the  reader  may  supply  the  deficiency 
by  turning  to  that  on  Tumours,  in  which  the  whole  subject  of  the  disease  is  fully  treated 
of.  But  I  cannot  conclude  without  urging  the  expediency  of  removing  the  first 
growth  of  cancer  in  select  cases.  I  do  so  upon  the  firm  conviction,  based  upon 
experience,  that  by  so  acting  life  may  be  prolonged  ;  a  certain  amount  of  immunity 
from  bodily  suffering  and  mental  distress  may  be  insured ;  the  chance  of  freedom 
from  all  local  suffering  is  given ;  and  that,  when  unhappily  the  recurrence  of  the 
disease  gives  rise  to  ulceration,  the  duration  of  that  distressing  state  is  shortened. 
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Special  Diseases.     Division  IV. 

Diseases  of  the  Nipple  and  Areola  ;  the  Sinuses  ;  the  Sebaceous  Glands. 

Deficiency  of  the  nipple. — This  deformity  results  from  an  arrest  of  its  develop- 
ment, or  is  produced  by  disease.  When,  however,  a  breast  exists,  there  is  always  a 
trace  of  a  nipple  and  areola.  There  may  not  be  the  slightest  elevation;  even  a 
depression  may  occupy  the  site  of  the  mammilla;  but  the  milk-tubes  terminate 
between  the  rugse  on  a  small  spot  of  skin.  The  nipple  is  often  destroyed  by  disease. 
Thus  gangrene  occasionally  attacks  it,  and  the  whole  organ  falls  off.  Also,  a  nipple 
once  well  formed  may  be  drawn  inwards  or  retracted,  and  so  deeply  that  its  extremity 
is  entirely  lost  to  view*.  But  in  every  case  in  which  a  surgeon  observes  this  condition, 
especially  if  associated  with  disease,  he  should  be  scrupulously  careful  to  ascertain  if 
the  deformed  organ  was  ever  perfectly  developed. 

A  bifid  nipple  is  sometimes  seen  ;  and  occasionally  it  is  ill-shaped,  being  clavate, 
pendulous,  and  covered  with  small  tubercles.  Hypertrophy  of  its  tissues  occurs  but 
rarely.  There  are  cases  on  record  in  which  several  nipples  have  been  developed  on 
one  breast  (pleiomastia). 

Inflammation  often  attacks  the  nipple.  It  is  especially  prone  to  this  condition 
during  the  first  occasion  of  suckling,  and  with  some  women  at  the  commencement  of 
every  lactation.  The  most  frequent  result  of  that  morbid  condition  is  the  production 
of  superficial  ulceration  upon  its  surface.  Small  ulcers  are  formed  between  the 
rugse,  on  its  apex  and  sides,  and  sometimes  they  encircle  its  base,  even  extending 
upon  the  areola.  The  abraded  surfaces  are  exquisitely  painful,  and  they  often  bleed 
freely.  Much  constitutional  disturbance,  mental  distress,  and  acute  local  suffering 
are  excited  by  these  superficial  ulcers,  wdrich  are  commonly  termed  -  cracks,'  '  fissures,' 
or  '  chaps.'  It  is  asserted  that  these  ulcers  are  frequently  engendered  by  the  morbid 
state  of  the  mucous  membrane  of  the  infant's  mouth.  We  have  not,  however,  been 
able  to  obtain  sufficient  evidence  of  the  validity  of  the  statement.  As  regards  treat- 
ment :  the  most  essential  point  towards  remedying  these  troubles  consists  in  frequent 
ablutions  with  warm  water,  in  abstaining  from  the  application  of  irritating  lotions  and 
ointments,  but  protecting  the  part  with  moist  cotton-wool  and  guttapercha  tissue. 
A  difficulty  in  most  cases  arises  from  the  necessity  of  suckling  the  infant.  Various 
-  shields '  are  constructed,  therefore,  to  protect  the  organ  from  the  pressure  and 
dragging  caused  by  the  lips  and  tongue  of  the  infant.  The  application  of  soothing 
substances  is  preferable  to  those  which  produce  pain,  and  therefore  a  little  glycerine, 
collodion,  or  almond  oil  is  beneficial.  Astringent,  stimulating,  and  narcotic  applica- 
tions are  not  always  admissible,  on  account  of  the  suffering  they  entail  upon  the 
mother,  and  the  risk  of  injuring  the  infant.  Substances  in  dry  impalpable  powder 
are  beneficial.  Thus,  the  oxide  of  zinc,  carbonate  of  magnesia,  lycopodium,  prepared 
chalk,  may  be  tied  up  in  very  fine  muslin,  and  the  nipple  dusted  with  the  particles 
which  pass  between  the  threads.  Abscesses,  sloughing,  herpetic  or  eczematous 
eruptions  and  syphilitic  ulcers  affecting  the  nipple,  require  suitable  treatment. 

Hyperesthesia  of  the  nipple. — We  have  seen  a  curious  condition  of  the  nipple, 
but  only  once,  to  which  the  term  hypersesthesia  seems  the  most  applicable.  The 
organ  became,  upon  exposure,  rigid,  its  follicles  very  distinct,  its  base  red,  and  its 
point  bloodless,  and  hence  quite  white.  It  was  on  the  person  of  a  middle-aged, 
married,  but  sterile  woman,  who  described  the  pain  as  most  acute. 

Inflammation  and  abscesses,  together  with  various  cutaneous  eruptions,  are  de- 
veloped in  the  tissues  of  the  areola.  Abscess  often  forms  in  the  portion  of  the  gland 
immediately  beneath  it.  The  point  of  chief  importance  to  remember  in  connection 
therewith,  is,  that  the  lacteal  sinuses  are  placed  here,  and  that  great  care  is  requisite 
to  avoid  cutting  them  transversely  if  a  bistoury  is  required  to  be  used.  It  is  always 
desirable  to  allow  pus  to  point  very  prominently  when  it  is  formed  beneath  the 
areola ;  and  if  an  incision  be  made,  its  direction  should  always  pursue  a  straight  line 
radiating  from  the  nipple.     The  effect  of  departure  from  these  directions  may  be  the 
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division  of  a  duct ;  the  consequence  of  which  will  be  that,  a  fistulous  opening  being 
established,  the  milk  will  flow  freely  every  time  the  woman  suckles,  for  it  rarely  heals 
until  after  weaning. 

Within  the  area  of  the  nipple  and  areola  new  growths  are  occasionally  developed. 
Pendulous,  cutaneous  formations ;  follicular  tumours,  or  cysts,  containing  sebaceous 
secretion ;  vascular  growths  of  true  erectile  tissue ;  epithelioma,  and  infiltrating 
carcinoma,  have  all  been  met  with  in  various  degrees  of  frequency ;  but  as  they  require 
to  be  treated  upon  the  same  principles  as  when  found  in  other  parts,  it  would  be 
idle  to  dwell  upon  them  here. 

Special  Diseases.     Division   V. 
Diseases  of  the  Male  Mammilla. 

The  affections  of  the  male  organ  relate  to  its  conditions  in  a  perfectly  rudimentary 
state,  and  when  there  is  a  gland  developed ;  for  we  have  seen  and  dissected  as  perfect 
a  passive  glandular  structure  taken  from  a  man  as  was  ever  formed  in  a  young  girl. 
Soon  after  birth  the  organ  becomes  tumid,  and  a  secretion  forms  within  the  ducts.  If 
left  to  nature,  no  difficulty  arises.  Should  inflammation  happen,  which  usually  arises 
from  the  ofiiciousness  of  nurses,  it  must  be  treated  as  before  described. 

At  puberty  the  gland  usually  enlarges,  becomes  painful  for  a  few  days,  and  then 
slowly  decreases  until  nothing  but  the  nipple  is  perceptible.  But  if  the  part  be  irri- 
tated, inflammation  running  on  to  the  formation  of  abscess  will  be  excited.  In  rather 
delicate  men  the  gland  is  sometimes  largely  developed — hypertoophy.  This  may 
occur  on  one  side  only,  or  on  both  sides.  The  circumstance  generally  excites  annoy- 
ance, but  no  ill  result :  although  the  curio  vis  may  see  in  pathological  museums  breasts 
of  this  kind  which  have  been  removed  and  labelled  '  scirrhus.'  When  these  breasts 
are  painful,  the  improvement  of  the  general  health  is  indicated,  and  all  local  pressure 
must  be  avoided. 

The  male  is  subject  to  deformities  arising  from  excess  of  mammillse ;  thus  we  have 
seen  a  man  with  four  nipples.  We  have  met  with  a  man  who  had  one  only,  on  the 
right  side.  The  defect  was  associated  with  absence  of  the  lowermost  fibres  of  the 
left  pectoral  muscle. 

The  diseases  of  this  organ  in  the  male  are  of  the  same  kind  as  those  in  the  female, 
already  described.  But  disease  very  rarely  attacks  this  part  in  a  man.  We  have  seen  a 
sebaceous  cyst  developed  close  to  the  nipple  and  elevating  it,  and  so  closely  resembling 
the  bluish-red  tint  of  a  tuber  of  cancer  just  about  to  ulcerate  as  to  excite  grave  ap- 
prehension ;  but  it  was  excised  with  the  happiest  result.  Mr.  Prescott  Hewett  1 
removed  a  cyst  and  intra-cystic  growth  from  a  man's  breast. 

Carcinoma  is  the  new  growth  most  commonly  developed  in  the  male  breast.  It 
occurs  generally  between  forty  and  fifty  years  of  age,  either  in  the  infiltrating  or 
tuberous  form;  generally,  however,  in  the  former,  extending  slowly,  and  affecting  the 
integuments  in  its  progress.  Its  treatment  is  similar  to  that  adopted  in  the  case  of 
a  like  disease  in  the  female. 

John  Birkett. 

1  Lancet,  vol.  i.  1864. 


461 


DISEASES  OF  THE   MALE  ORGANS 
OE  GENERATION. 

Failures  in  Development  of  the  Testicle. 

THERE  are  two  peculiarities  in  the  development  of  the  testicle  which  deserve 
notice  here,  forasmuch  as  they  are  related  to  certain  peculiarities  in  the  pathology 
of  the  organ.  First, .each  testicle  is  formed  from  two  distinct  parts.  The  body  of 
the  gland  is  produced  from  primitive  foetal  structure  in  front  of,  but  apparently 
independent  of,  the  Wolffian  body,  or  temporary  kidney,  which  lies  along  the  hinder 
wall  of  the  abdomen ;  whereas  the  epididymis  is  evolved  from  the  upper  part  of  the 
Wolffian  duct,  the  vas  deferens  being  the  continuation  of  the  lower  part.  Re- 
miniscences of  this  mode  of  development  are  furnished  by  the  vessels  which  supply 
the  two  parts.  The  spermatic  artery,  derived  from  the  aorta  a  little  below  the  renal 
arteries,  is  distributed  chiefly  to  the  body  of  the  testicle ;  and  the  deferential  artery, 
from  the  superior  vesical,  is  distributed  to  the  vas  deferens  and  part  of  the  epididymis, 
the  remainder  of  the  epididymis  being  supplied  by  the  anastomosing  branch  between 
the  spermatic  and  the  deferential  arteries.  The  close  sympathy  also  of  the  epididymis 
with  the  several  parts  of  the  urinary  apparatus,  particularly  with  the  prostatic  part, 
evinced  in  the  frequent  excitation  of  inflammation  in  it  by  irritation  in  the  urethra, 
bladder,  or  kidney,  and  the  manner  in  which  that  inflammation  is  commonly  confined 
to  it,  without  spreading  to  the  body  of  the  testicle,  are  probably,  in  some  measure, 
due  to  the  mode  of  development  of  the  organ. 

The  second  peculiarity  is  the  change  of  position  from  the  lumbar  region  to  the 
scrotum,  which  takes  place  gradually  during  the  fcetal  state,  and  is  usually 
accomplished  before  birth.  The  physiological  purpose  of  this  change  of  position,  and 
the  means  by  which  it  is  effected,  are  not  quite  clear.  Viewing  it  in  a  pathological 
light,  we  feel  that  had  the  testicle  been  retained  in  the  abdomen,  and  possessed  the 
same  sympathies  and  liabilities  to  disease  which  it  now  has,  it  would  have  proved  a 
troublesome  companion  to  the  other  viscera.  At  the  same  time  it  would  have  been 
less  exposed  to  injury,  and  the  many  maladies  consequent  upon  its  passage  through 
the  abdominal  wall  would  have  been  spared.  We  must  not  forget  that  the  covering 
of  peritonaeum  which  it  acquires  in  its  course  is  a  considerable  protection  against 
injury,  from  the  facility  with  which  it  enables  the  testis  to  glide  away  from  pressure,1 
and  also  from  its  preventing  the  extension  of  disease  inwards  to  the  testis,  as  is  seen 
when  inflammation  is  limited  to  the  epididymis  by  the  '  digital  pouch,'  that  process 
of  visceral  tunica  vaginalis  which  runs  in  deeply  between  the  outer  surface  of  the 
testis  and  the  epididymis.2  Prof.  Cleland  3  considers  that  the  object  of  the  descent 
of  the  testis  is  to  be  sought  for  on  functional  and  not  morphological  grounds.  Thus 
its  pendent  position,  its  very  complicated  structure,  its  very  dense  capsule,  the  con- 
tractile structures  which  surround  it — these  peculiarities,  together  with  the  remark- 
able points  about  the  vessels  of  the  testis,  are  all  correlated  with  the  peculiarity 
of  the  secretion,  its  complexity,  its  elaboration  and  gradual  removal.  Thus  the 
tortuosity  and  peripheral  increase  in  diameter  of  the  artery,  the  abundance,  tendency 
to  varicosity,  and  imperfect  valves  of  the  veins,  all  tend  to  render  the  circulation 

1  Another  provision  with  the  same  view  is  seen  in  the  fact  that  one  testis,  usually  the 
left,  hangs  at  a  lower  level  than  the  other.  By  this  arrangement  one  testis  slips  readily  under 
the  other,  and  so  escapes  any  damage,  as  in  the  frequent  movements  of  approximation  or  cross- 
ing of  the  thighs. 

2  See  below,  p.  478.  3  Mechanism  of  the  Gubemaculum  testis,  App.  pp.  85  et  seq. 
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slower,  and  to  bring  about  accumulation  at  the  most  dependent  part,  so  that  the 
testis  will  be  kept  in  a  slowly  moving  bath  of  blood.  Now  the  dense  nature  of  the 
tunica  albuginea  admits  only  a  certain  amount  of  blood  at  a  time,  so  that  when  the 
tubules  are  empty  the  blood-vessels  will  be  distended,  and  thus  the  gland  will  be 
most  favourably  situated  for  secretion.  On  the  other  hand,  as  the  tubules  fill,  the 
blood  will  be  forced  out,  and  thus  matters  will  be  disposed  in  the  manner  best  fitted 
to  promote  absorption  of  any  excess  of  secretion. 

Supernumerary  testicles. — These  may  be  dismissed  with  the  statement  that  there 
is  no  clear  evidence  of  one  having  ever  been  met  with.  The  supposed  additional 
testicle  has  in  each  case,  when  it  has  been  submitted  to  dissection  or  to  careful 
examination,  been  proved  to  be  either  an  encysted  hydrocele,1  or  a  fatty  or  fibrous 
tumour 2  in  the  cord  or  in  some  part  of  the  scrotum,  or  a  piece  of  omentum.3  In 
the  verification  of  these  conditions  the  absence  of  testicular  sensation  is  the  best  guide. 

Absence  of  one  or  both  testicles.  Monorchism.  Anarchism. — These  conditions, 
especially  the  latter,  are  extremely  rare.4  It  is  not  to  be  confounded  with  cryptor- 
chism,  or  retention  of  the  testis  in  the  abdomen,  from  which,  however,  it  is  only  to 
be  really  distinguished  by  dissection.  Dr.  Gruber,  of  St.  Petersburg,5  concludes  that 
unilateral  anorchism  occurs  in  subjects  otherwise  well  formed,  and  that  it  is  rarely 
associated  with  malformation  or  deficiency  of  internal  viscera.  The  subjects  of 
bilateral  anorchism,  on  the  other  hand,  frequently  present  malformations  of  the  penis, 
and  also  of  various  external  and  internal  organs;  they  are  usually  men  of  feeble  body, 
and  rarely  reach  advanced  age.  In  cases  of  unilateral  anorchism  the  left  side  is  the 
one  more  frequently  affected.6  A  few  well-authenticated  cases  are  alluded  to  below, 
in  which  one  or  both  testicles  have  been  entirely  absent.7 

Another  condition  which  may  be  mistaken,  at  first  sight,  for  congenital  deficiency 
of  one  or  both  testes  is  extreme  fatty  degeneration  and  atrophy.  Here  the  presence 
or  absence  of  any  trace  of  tunica  albuginea,  or  of  vas  deferens  (though  this  latter 
may  have  been  converted  into  a  mere  fibrous  cord),  will  help  in  deciding  the 
question. 

Absence  or  deficiency  of  the  vas  deferens. — These,  though  rare,  are  more  common 

1  In  a  patient  who  presented  himself  in  the  out-patient  room  at  Guy's  Hospital  as  'the 
man  with  three  testicles,'  the  third  testicle  was  found  to  he  an  encysted  hydrocele,  and  disap- 
peared on  tapping.     A  similar  case  is  recorded  by  Mr.  Curling,  Dis.  of  the  Testis,  3rd  ed.  p.  3. 

2  In  the  Museum  of  St.  Thomas's  Hospital  is  preserved  a  specimen  which  shows  that  the 
hodv  supposed  during  life  to  have  been  a  third  testicle  is  really  a  fibrous  tumour  attached  to 
the  tunica  vaginalis. 

3  Morgagni  (Seats  and  Causes  of  Diseases,  vol.  ii.  '  Dis.  of  the  Belly,'  p.  545)  records  the 
following  : — '  In  a  man  who  seemed  when  living  to  have  three  testicles,  the  testes  were  only 
two  •  what  seemed  to  be  the  third  was  a  portion  of  omentum  which  had  descended  into  the 
scrotum  wrapped  up  in  its  proper  sacculus  of  peritonaeum.  The  portion  of  omentum  which 
in  the  livin°-  body  had  resembled  a  testicle  must  be  added  to  the  other  instances  which  may 
impose  upon  us  in  like  manner,  and  which  formerly  created  a  suspicion  in  me  (Advers.  4, 
Animad.  1)  on  reading  such  a  number  of  observations  of  three  testicles  taken  notice  of  by 
De  Graaf  and  others,  that  there  was  some  deception  in  many  which  were  not  confirmed  by 
dissection  after  death.'  Oases  of  supernumerary  testicle  are  recorded  in  the  Lancet,  1865, 
vol.  ii.  pp.  448,  473,  501.  There  was,  however,  no  proof  beyond  that  of  external  examina- 
tion in  anv  of  the  cases.  So,  too,  with  Flogel,  Ueberzdhlige  Hoden.  Oesterr.  Zeitsch.  f. 
prakt.  Hellk.  39,  1858.     In  two  cases  of  double  penis  (Van  Buren,  Surg.  Dis.  of  the  Genito- 

TJrin.  Organs,  p.  4)  the  testes  were  normal  in  number. 

*  So  too  with  the  ovaries.  These  are  hardly  ever  absent  unless  this  defect  is  associated 
with  absence  of  the  uterus,  and  often  with  ill-developed  genitals  and  breasts.  More  com- 
monly the  ovaries  are  well  developed,  when  the  uterus  is  absent. 

5  Oesterr.  Med.  Jahrb.  No.  1 ;   and  Oanstatt's  JahresbericM,  1868. 

6  In  some  cases  of  unilateral  anorchism  hypertrophy  of  the  opposite  testicle  has  been 
present.  Thus,  in  one  case,  recorded  by  Mr.  Curling,  of  entire  absence  of  the  left  testis, 
that  on  the  right  side  weighed  two  ounces  and  a  quarter  (loc.  supra  cit.  pp.  5-59.) 

7  Mr.  Thurnam,  Med.  Gaz.  August  1837.  Sir  J.  Paget,  Med.  Gaz.  vol.  xxix.  p.  817. 
Dr.  Fisher.  Am.  Journ.  Med.  Sci.  vol.  xxiii.  p.  352.  MM.  Le  Gendre  and  Bastien,  Gaz.  Med. 
de  Paris,  1860,  p.  217.  Godard,  Gaz.  Med.  1860,  p.  435.  Recherches  sur  les  Monorchidies 
et  les  Crytorchidies  chez  Vhomme,  Paris,  1856.  Etudes  sur  la  Monorchidie  et  la  Cryptorchidie 
chez  Vhomme,  1851 .  Memoires  de  la  Societe  de  Biologic,  1856,  p.  216 ;  1857,  p.  382 ;  1859,  vol. 
i.  p.  311  and  p.  327. 
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than  the  absence  of  the  testis.  The  vas  deferens  may  be  deficient  at  either  end,1  or 
through  nearly  its  whole  extent.2  Lastly,  in  one  or  two  cases  the  vas  deferens  has 
been  found  closed  at  both  ends.3  With  these  imperfections  of  the  vas  deferens 
absence  of  the  testes  4  may  also  be  present;  but  more  commonly  the  testes  and  vesiculse 
seminales  are  of  normal  size.  Experimental  observations  5  have  also  shown  that 
while  ligature  of  the  spermatic  artery  and  vein  causes  sloughing  or  atrophy  of  the 
testis,  division  or  ligature  of  the  vas  deferens  has  no  such  effect. 

Fi*om  the  above  remarks  it  will  be  seen  that  both  testes  and  vesiculaa  seminales 
may  be  well  formed,  and  may  continue  to  be  well  nourished  though  entirely  useless, 
from  the  want  of  vas  deferens  to  connect  the  one  with  the  other ;  so  that  the  plump- 
ness of  a  testicle  and  its  descent  into  the  scrotum  are  no  certain  indications  of  the 
performance  of  its  function  being  possible. 

Furthermore,  as  long  as  the  testes  exist,  entire  though  useless,  all  the  usual 
marks  of  the  male  sex  are  preserved. 

Sir  J.  Paget  6  has  explained  these  deficiencies  in  the  vas  deferens  by  reference  to 
the  development  of  the  sexual  organs.  These  are  normally  developed  in  two  distinct 
pieces.  Thus  the  testis  or  ovary  is  formed  on  the  inner  surface  of  the  Wolffian  body, 
and  the  seminal  or  ovi-dvct,  originally  an  isolated  tube  closed  at  both  ends,  passes 
along  the  outer  border  of  the  Wolffian  body  from  the  testis  or  ovary  above  to  the 
cloaca  or  common  sinus  of  the  urino-genital  and  digestive  organs  below.  The  sexual 
character  is  first  established  when  in  the  male,  the  formative  and  conducting  organs 
become  connected  by  the  development  of  intermediate  tubes,  which  constitute  the 
epididymis.  The  fact  that  in  some  cases  it  is  duly  developed  in  a  very  small  part  of  its 
extent,  and  that  in  others  it  fails  to  acquire  its  due  connection  with  the  testicle  or 
bladder,  proves  that  the  testes  are  developed  independently  of  the  vas  deferens. 

Incomplete  or  Abnormal  Descent  of  the  Testis.    Malposition  of  the  Testis. 

These  abnormalities,  being  more  common,  are  of  much  greater  practical  importance 
than  the  preceding.  Of  103  male  infants  examined  at  the  time  of  birth  by  Wrisberg,7 
seventy-three  had  both  testicles  in  the  scrotum ;  in  twenty-one,  one  or  both  were  in 
the  groin  ;  the  remainder  had  one  or  both  in  the  abdomen.  The  imperfection  appears 
somewhat  more  commonly  on  the  left  side.8  In  these  cases  the  descent  of  the  testis 
may  be  completed  within  the  first  few  days  or  weeks  of  birth.  It  may  also  occur 
later  on,  Mr.  Hunter  9  held  that  '  the  completion  most  frequently  happens  between 
the  years  of  two  and  ten,  while  the  person  is  young  and  growing,  being  seldom 
delayed  beyond  the  age  of  puberty.'  Later  still,  owing  to  increased  functional 
activity  as  adolescence  goes  on,  the  testis  may  be  noticed  to  descend.  Thus,  Sir  A. 
Cooper  ,0  has  '  many  times  seen  the  testes  descending  from  thirteen  to  seventeen  years, 
probably  from  new  excitement  at  that  period ;  and  the  descent  is  in  some  cases  not 
accomplished  till  twenty-one.'  Under  these  circumstances  the  testicle  is  liable  to  be 
accompanied  or  followed  by  a  portion  of  intestine,  forming  a  '  congenital  hernia,'  and 
not  unfrequently  the  bowel  is  adherent  to  the  gland.  With  reference  to  this  most 
important  point  Mr.  Curling  ' *  states  that  his  own  observations  lead  him  to  believe 
that  if  the  descent  does  not  take  place  within  a  twelvemonth  after  birth,  it  is  rarely 
completed  afterwards  without  being  accompanied  by  rupture. 

Varieties  of  malposition  of  the  testis  from  its  incomplete  or  abnormal  descent. — ■ 

1  Sir  J.  Paget,  loc.  supra  cit.  p.  817. 

2  Gosselin,  Arch,  gen  de  Med.  4e  serie,  t.  xiv.  p.  408  . 

3  Turner,  Edin.  Med.  Journ.  Jan.  1865.  4  Sir  J.  Pa°:et,  loc.  supra  cit.  p.  817. 

5  Mr.  Curling,  loc.  supra  cit.  p.  11  et  seq.  Sir  A.  Cooper,  On  the  1'estis,  p.  51.  M.  Gos- 
selin, Arch.  gen.  de  Med.     Sept.  1853. 

6  Loc.  supra  cit.  p.  818.  7   Comment.  Soc.  Reg.  Sclent.  Goett.  1778. 

8  M.  Godard  {loc.  suj>ra  cit.  p.  36)  found  that  of  thirty-six  rnonorchides,  the  arrest  was 
on  the  left  side  in  twenty-two,  and  on  the  right  in  fourteen.  On  the  other  hand,  Szvma- 
nowsM  (Prager  Vierteljahrschr.  1868)  states  that  the  right  was  the  affected  organ  fifteen 
times  out  of  twenty  cases  collected  by  Ouslatet,  and  in  thirty  out  of  forty-seven  by  Petrequin. 

9  Works,  edited  by  J.  F.  Palmer,  vol.  iv.  p.  15. 

10  Obs.  on  the  S'.ruc.  and  Dis.  of  the  Testis,  p.  44.  u  Loc.  supra  cit.  p.  15. 
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For  the  sake  of  convenient  description,  these  may  be  divided  into  :  (a)  Incomplete 
descent  of  the  testis,  or  retention  of  the  testis ;  (b)  Abnormal  descent  of  the  testis,  or 
ectopia  testis.1 

(A)  Incomplete  descent  of  the  testis.  Retention  of  testis. — Instead  of  reaching  the 
scrotum,  the  testis  may  never  leave  its  original  home,  or  after  starting  it  may  be 
arrested  at  almost  any  point  of  its  normal  course.  Thus  it  may  remain  on  the 
posterior  wall  of  the  abdomen,  in  relation  with  the  kidney,  or  float  freely  in  the 
cavity  of  the  abdomen  by  means  of  a  mesorchium  of  varying  length,  formed  by  two 
layers  of  peritonamm  united  behind  the  testis ;  in  this  case  the  very  mobility  of  the 
testis  hinders  its  entrance  into  the  inguinal  canal.  The  above  constitute  retentio 
abdominalis.  A  much  more  frequent  position  for  the  testis  is  just  within  the  in- 
ternal abdominal  ring  [retentio  iliaca).  A  good  representation  of  this  condition 
has  been  given  by  Mr.  Wood.2  Finally,  the  testis  may  occupy  the  inguinal  canal 
[retentio  inguinalis),  being  in  this  case  most  frequently  situated  near  the  external 
abdominal  ring  (p.  465).  When  in  the  canal  the  testis,  especially  in  early  life, 
possesses  very  considerable  mobility,  being  readily  pressed  up  into  the  abdomen,  and 
at  once  reappearing.  Sometimes  it  is  only  noticed  to  occupy  the  inguinal  canal 
when  the  patient  is  in  the  erect  position;  but  as  life  goes  on,  the  testis  becomes  sub- 
ject to  recurrent  attacks  of  inflammation,  and  thus  is  more  and  more  fixed.  Reten- 
tion of  the  testis  in  the  iliac  and  inguinal  regions  is  much  more  common  than  that  in 
the  abdomen.  Whether  either  one  of  the  two  former  conditions  is  more  frequently 
met  with  is  at  present  doubtful.3  The  distinction,  however,  between  iliac  and 
inguinal  retention  is  an  important  one,  as  in  the  latter  case  the  testis  is  more  likely 
to  become  degenerated  or  functionless,  and  the  cause  of  peril  to  the  patient. 

Causes  of  retained  testis. — These  must  l-emain  somewhat  uncertain  until  the 
means  by  which  the  normal  descent  of  the  testis  is  effected  are  fully  known. 
Amongst  the  best  established  causes  are  : — (a)  Intra-uterine  peritonitis} — As  a 
result  of  this,  adhesions  may  undoubtedly  form  and  impede  the  descent  of  the  testis. 
Mr.  Curling5  has  collected  several  such  instances  in  which  adhesions,  often  multiple, 
have  existed  between  the  testis  and  the  sigmoid  flexure,  the  caecum,  and  omentum. 
One  of  the  best  cases  of  this  kind  is  one  reported  by  Mr.  Wood,6  in  which  the  left 
testis  of  a  man  aged  between  forty  and  fifty  was  found  lying  in  the  left  iliac  fossa 
between  the  sigmoid  flexure  and  the  internal  abdominal  ring.  '  Passing  from  the 
globus  major  to  the  mesenteric  border  of  the  sigmoid  flexure  were  three  very  distinct 
transparent  bands  of  adhesion.  In  many  of  the  mesenteric  glands  were  found 
chalky  concretions  like  the  debris  of  tubercle.'  Mr.  Wood  considers  that  these  con- 
ditions pointed  to  '  local  inflammation  from  mesenteric  disease  in  foetal  life  or  early 
infancy,  formation  of  adhesions,  and  arrest  of  the  descent  of  the  gland  at  the  utmost 
stretch  of  the  adhesive  bands.'  This  testis  was  only  a  third  of  its  proper  size,  the 
right,  which  was  in  the  scrotum,  being  double  the  natural  size,  (/?)  /Small  size  or 
contracted  condition  of  the  external  abdominal  ring. — Mr.  Curling  7  considers  that 
the  fact  that  the  testis  is  oftener  found  in  this  situation  than  in  the  cavity  of  the 

1  M.  Follin  ('  Anom.  du  Testicule,'  Arch.  gen.  de  Med.  1851,  p.  257)  groups  the  different 
displacements  of  the  testis  under  the  following'  heads  : — (1)  Cases  where  the  testis  is  retained 
in  the  abdomen  or  in  the  inguinal  canal,  its  relation  with  the  epididymis  and  vas  deferens  being 
normal,  and  the  scrotum  containing  cellular  tissue ;  (2)  cases  where  the  testis  is  retained 
in  the  abdomen  or  in  the  inguinal  canal,  the  epididymis  and  vas  deferens  heing  found 
to  a  greater  or  less  extent  in  the  scrotum  instead  of  the  testicle  ;  (3)  cases  where  the  testis  is 
directed  towards  the  perinaeum  ;  (4)  cases  where  the  testicle  has  traversed  the  crural  canal. 

2  Path.  Soc.  Trans,  vol.  viii.  p.  265,  pi.  iii.  fig:.  3.  Kocher  {Kranhh.  d.  Hodens. ;  Pitha 
u.  Billroth,  Handbh.  d.   Chir.  Bd.  3,  S.  416)  figures  another  instance. 

3  Kocher  (loc.  supra  cit.-p.  414)  considers  the  iliac  retention  to  be  the  most  frequent  of  all. 
Mr.  Curling  (loc.  supra  cit.  p.  224),  on  the  other  hand,  considers  that  retention  is  most  common 
close  to  the  external  abdominal  ring.     See  also  the  remarks  of  Prof.  Richet  quoted  at  p.  465. 

4  Sir  J.  Simpson  (Ed.  Med.  and  Surg.  Journ.  vols.  1.  and  lii.)  discusses  the  influence  of 
intra-uterine  peritonitis  in  producing  certain  congenital  hernias,  malformations  of  the  abdomi- 
nal viscera,  &c. 

8  Loc.  supra  cit.  p.  22.  6  Path.  Soc.  Trans,  vol.  viii.  p.  265,  pi.  iii.  fig  3. 

7   Loc.  supra  cit.  p.  24. 
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abdomen  makes  the  above  condition  a  probable  cause  of  incomplete  descent  of  the 
testis.  The  same  opinion  is  thus  expressed  by  Prof.  Bichet : l  '  L'ectopie  testiculaire 
inguinale  est,  sans  contredit,  de  toutes  la  plus  frequente — on  l'a  trouve  dans  tons  les 
points  du  canal  inguinal ;  le  plus  frequemment  il  s'arrete  a  l'anneau  externe,  retenu 
par  des  bandelettes  aponeurotiques  qui  circonscrivent  cette  ouverture.'  (y)  Want  of 
poioer  in  the  cremaster  muscle. — Mr.  Curling,2  who  has  been  led  from  his  investiga- 
tions on  this  subject  to  conclude  that  the  muscle  of  the  gubernaculum  and  the  cre- 
master are  identical,  believes  that  the  above  given  condition  may  be,  in  some  cases, 
a  cause  of  incomplete  descent  of  the  testis.  This  belief  is  a  rational  one,  but  not  yet 
proved,  and  scarcely  admitting  of  proof.  M.  Follin  3  states  in  support  of  this  view  : 
'  I  have  found,  in  examining  the  gubernaculum  testis  in  a  very  large  number  of  cases, 
that  its  size  varies  very  much  in  foetuses  of  the  same  age,  and  often  on  the  two  sides 
of  the  same  foetus.  In  certain  cases  all  appearance  of  muscular  tissue  is  gone, 
the  muscular  cord  being  replaced  by  a  simple  filament  of  feeble  cellular  tissue.' 
(8)  Shortness  of  the  vas  deferens. — This  cannot  be  a  frequent  cause.  As  a  rule,  in  cases 
of  retained  testis  the  vas  deferens  is  of  full  length  and  arranged  in  tortuous  coils. 
But  in  the  following  instance,4  which  well  illustrates  many  of  the  features  of  these 
cases,  shortness  of  the  vas  deferens  would  appear  to  have  been  a  bonu-fide  cause  of 
the  retention  of  the  testicle. 

In  a  patient,  set.  80,  the  rig-lit  testis  was  to  he  felt  in  the  inguinal  canal  just  beneath  the 
skin.  For  two  years  it  had  been  painful  and  enlarged,  and  for  two  months  the  patient  had 
been  incapacitated  from  business.  It  caused  an  oval  swelling,  6^  inches  long  and  5  broad, just 
above  the  groin.  Some  fluctuation  and  elasticity  noticed  at  the  outer  extremity  proved  on 
extirpation  of  the  testis  to  he  a  hydrocele  containing  5ij.  of  fluid  ;  a  second  sac  at  the  inner 
part  of  the  swelling  communicated  with  the  peritoneal  cavity  and  discharged  5xxxij.  of  serous 
fluid.  The  testis  had  served  as  a  valve  to  the  internal  ring  so  efFectually  that  no  impulse  was 
perceptible  on  coughing.  After  a  very  severe  attack  of  peritonitis  the  patient  recovered. 
The  spermatic  cord  was  very  short,  only  If  inches  long,  and  firmly  attached  to  the  posterior 
border  of  the  testis,  as  if  it  penetrated  it,  rather  than  being  a  continuation  of  the  epididymis. 
It  had  a  fibro-muscular  appearance,  and  was  inelastic.  This  seemed  to  be  a  case  of  shortened 
vas  deferens.  The  hypertrophy  of  the  testis  was  of  a  fibrous  nature,  and  due  to  inflamma- 
tion. But  the  short  and  inelastic  cord  was  not  indurated,  nor  had  it  any  adhesions,  and  when 
divided  it  was  perceptibly  contractile. 

(e)  Abnormal  size  of  the  epididymis. — An  instance  of  this  is  figured  by  Kocher5 
from  a  preparation  in  the  collection  of  Zurich.  The  testis  here,  small  and  pear- 
shaped  and  lying  just  within  the  internal  abdominal  ring,  is  surmounted  by  a  huge 
helmet-shaped  epididymis  out  of  all  proportion  to  it.  (£)  A  long  mesorchium. — 
The  probable  effect  of  this  in  suspending  the  freely  movable  testis  in  the  abdominal 
cavity  has  already  been  alluded  to  (p.  464).  Other  causes  of  retention  of  the  testis, 
which  need  but  a  bare  mention  here,  are  : — (rj)  Abnormalities  of  the  internal  genitals, 
as  in  the  rare  condition  of  synorchism  or  fusion  of  the  two  testicles  within  the 
abdomen,  or  in  some  of  the  various  forms  of  hermaphroditism.  (6)  Pressure  of  a 
truss. — This,  applied  in  early  life  to  keep  up  a  hernia  which  has  slipped  down  past 
an  undescended  testis,  may  later  on  prevent  the  descent  of  the  testis  also.  It  may 
be  stated  here  that  a  testis  which  has  normally  descended  into  the  scrotum  may  be 
drawn  up  again  temporarily  or  permanently.6 

Structure  and  functional  efficacy  of  an  incompletely  descended  testis. — This  is  a 
matter  of  very  considerable  importance,  owing  to  the  conclusion  to  which  some  of 
the  best  authorities  have  been  led,  that  an  incompletely  descended  testis  is  incapable 
of  fulfilling  its  function.     The  question  is,  of  course,  only  of  real  importance  when 


1   TraitS prat.  aVAnat,  ed.  5,  p.  847.  ~  Loc.  sup.  tit.  p.  21.         3  Loc.  sup.  tit.  p.  269. 

4  Amer.  Journ.  Med.  Sti.  vol.  lvii.  p.  100.  5  Loc.  supra  tit.  p.  416,  flg.  84. 

6  An  instance  of  the  former  is  given  by  Szymauowski  (loc.  supra  tit.),  in  Avhich  the  testis, 
every  time  a  sound  was  passed  into  the  urethra,  was  drawn  by  violent  contractions  of  the 
cremaster  within  the  external  abdominal  ring,  though  this  was  undilated  by  any  hernia,  old  or 
recent.  In  the  Med.  Times  and  Gaz.  vol.  xviii.  p.  07,  will  be  found  the  case  of  a  man  whose 
right  testis  had  been  suddenly  and  violently  drawn  up  into  the  inguinal  canal  during  mastur- 
bation, when  he  was  young,  and  never  reappeared. 

Vol.  III.  H  H 
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both  testes  are  retained.     The  subjects  of  even  this  condition  are  not  incapable  of 
sexual  intercourse,  but  the  possibility  of  their  being  fertile  has  been  much  disputed. 
Thus  Mr.  Curling  1  denies  that  an  imperfectly  descended  testis  is  capable  of  secreting 
healthy  fertile  semen,  and  bases  his  belief  on  the  following  facts  :  (a)  An  incom- 
pletely descended  testis  is  always  small  and  undeveloped,  and  often,  especially  when 
in  the  inguinal  canal,  atrophied  and  the  seat  of  fibrous  and   fatty  degeneration. 
(/?)  No  spermatozoa  have  been  discovered  in  such  a  testis,  nor  in  its  duct,  or  in  the 
corresponding  vesiculse  seminales.2     This  has  not  only  been  the  case  in  man,  but 
also  in  some  cases  of  cryptorchic  stallions  and  dogs.     On  the  other  hand,  (a)  it  is 
evident  from  the  number  of  animals  in  which  the  testicles  remain  throughout  in  the 
abdomen,  that  there  is  nothing  in  this  position  at  least  which  necessarily  tends  to 
impair  the  efficacy  of  the  testis,     (b)  As  a  rule,  no  doubt,  the  structure  of  the  testis 
in  these  cases,  especially  in  those  of  inguinal  retention,  is  one  of  atrophy.     Thus  the 
volume  is  diminished  and  the  testis  has  a  very  fibrous  appearance.      tVhat  renders 
this  more  marked  is  that,  owing  to  the  atrophy  of  the  gland  tissue,  the  fibrous  septa 
of  the  testis  become  more  marked.     As  the  unyielding  tunica  albuginea  does  not 
readily  accommodate  itself  to  the  atrophy  of  the  gland  tissue,  the  testis  is  not  only 
fibrous  in  appearance  but  flaccid  to  the  touch.     Even  through  the  integuments  this 
loss  of  resistance  can  often  be  made  out.     Later  on  a  more  complete  fatty  change 
sets  in,  though  the  form  of  the  testis  is  still  retained  by  the  tunica  albuginea.     To 
this  rule,  however,  there  are  exceptions,  as  in  some  of  these  cases  the  testis  has  been 
found  to  be  of  fair  size  and  plump,  and  it  has  been  possible  to  unravel  the  seminal 
tubules,  which  is  never  the  case  in  an  undeveloped  gland.     These  exceptions  are  to 
be  expected  in  cases  of  iliac  retention,  as  here  the  testis  is  more  protected.     On  this 
subject  Sir  A.   Cooper's  3  opinion  was  as  follows  :  '  When  the  testis  remains  in  the 
abdomen,  it  makes  a  strong  impression   upon  the  patient's  mind,  as  an  impression 
arises  that  his  virility  is  lessened  or  destroyed.    In  a  case  of  this  kind  I  have  known 
the  unfortunate  subject  of  it  commit  suicide.     Yet  the  testis  in  this  case  and  in 
others  which  I  have  examined  was  nearly  of  the  same  size  as  a  healthy  testis  when 
deprived  of  its  tunica  vaginalis,  and   the  seminiferous  tubules  were  full  of  semen.' 
Even  if  it  be  allowed  that  this  last  remark  of  Sir  Astley's  loses  some  force,  as  it  is 
not  specially  stated  that  the  nature  of  the  secretion  in  these  cases  was  verified  micro- 
scopically, one  or  two  cases  have  occurred  in  recent  years  in  which  this  precaution 
has  been  taken.     It  will  be  seen  that  the  retention  was  in  each  case  inguinal,  and  in 
one  this  condition  was  present  on  both  sides. 

The  following  case  has  been  recorded  by  Dr.  Beigel : 4 — 

In  a  patient,  a?t.  22,  the  penis  was  well  developed,  but  the  scrotum  formed  only  a  small 
rudimentary  empty  sac.  The  inguinal  canal  on  each  side  contained  a  distinct  hernia-like 
swelling.  In  each  of  these  a  testis  could  he  distinctly  felt,  that  on  the  left  side  a  little  smaller, 
hut  by  no  means  wasted.  This  condition  caused  no  inconvenience.  Coitus  was  practised 
frequently  and  vigorously  ;  after  any  long  interval  nocturnal  emissions  took  place.  A  specimen 
of  semen  examined  from  this  patient  contained  a  large  amount  of  normal  spermatozoa. 

Another  case  has  been  recorded  by  M.  Yalette  5  in  which  spermatozoa  were  found 
in  the  vas  deferens  of  a  testis  retained  in  the  inguinal  canal. 

(c)  At  least  three  6  cases  have  been  recorded,  comparatively  recently,  in  which 
cryptorchids  had  married  and  begotten  children.  Mr.  Curling  has  doubted  the 
claims  to  paternity  in  these  cases,  as  the  seminal  secretion  was  not  examined,  and  as 
it  is  possible  that  the  children  were  not,  in  these  cases,  the  offspring  of  the  putative 
fathers.  This  objection  would,  however,  presuppose  that  the  four  wives  of  three  crypt- 
orchids (one  having  been  twice  married)  were  all  unfaithful,  a  coincidence  which 
would  fit  in  very  happily  with  the  facts  a  and  (3  given  above,  but  which  appears  to 
me  improbable,  and  its  assumption  scarcely  justifiable.     For  it  should  be  noted  that 

1  Loc.  supra  cit.  p.  27. 

2  That  this  is  not  universally  the  case  is  shown  by  the  two  cases  in  the  text. 

3  The  Testis,  p.  24.  4  Virchow,  Arch.  Bd.  xxxviii.  S.  144. 
5  Lyon  Med.  1869.  Le  Dentu,  Anom.  clu  Testicule,  Paris,  1860. 

';  Purling,  loc.  supra  cit.  p,  437. 
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these  men  had  all  the  signs  of  virility,  and  were  undoubtedly  capable  of  sexual  inter- 
course, and  could  thus  have  given  no  ground  of  complaint  to  their  wives,  or  sup- 
posed excuse  for  unfaithfulness. 

Both  sides  of  this  question  have  now  been  considered.  It  is  obviously  one  of 
considerable  importance  to  the  medical  man,  whose  opinion  may  be  asked  in  medico- 
legal cases  involving  paternity,  and  also  by  patients  as  to  the  advisability  of  marriage. 
In  the  present  state  of  our  knowledge  no  medical  man  will  be  justified  in  saying 
that  all  males,  in  whom  both  testes  have  descended  imperfectly  or  abnormally,  are 
necessarily  incapable  of  impregnating  the  female.  From  the  careful  investigations 
of  Mr.  Curling  such  cases  are  to  be  looked  upon  with  suspicion.  It  is  very  probable 
that  the  nine  cases  collected  by  Mr.  Curling  represent  a  rule  to  which  the  five  above 
given  (in  two  of  which  the  spermatozoa  were  actually  found,  and  in  three  were  most 
probably  present)  are  exceptions.  But  beyond  this  no  medical  man  can  safely  go. 
When,  in  a  patient  who  is  anxious  as  to  the  advisability  of  marriage,  there  are 
no  external  marks  of  effeminacy,  no  want  of  the  external  characters  of  virility,  no 
history  of  any  injury  or  inflammation  of  the  retained  testes  which  can  have  altered 
their  structure,  the  medical  man  will  do  well  to  state  both  sides  of  the  question,  and 
then,  not  having  made  light  of  the  doubtfulness  which  is  present  in  many  of  these 
cases,  to  leave  the  decision  in  other  hands.  It  may  be  added  that  the  position  of 
the  testes  in  the  abdomen  will  be  more  favourable  for  the  fertility  of  their  secretion 
than  their  arrest  down  in  the  inguinal  canal,  owing  to  their  greater  liability,  when 
in  the  latter  position,  to  waste,  from  their  exposure  here  to  blows  and  the  constant 
pressure  of  surrounding  parts.1 

Diagnosis  of  misplaced  or  retained  testis. — A  testis  retained  near  the  external 
abdominal  ring  is  liable,  especially  when  it  can  be  pushed  back,  or  returns  of  itself, 
into  the  abdomen,  often  reappearing  as  soon  as  the  patient  stands  up,  or  when  pres- 
sure is  removed,  to  be  mistaken  for  a  bubonocele.  The  absence  of  one  testis  from  the 
scrotum,2  together  with  the  peculiar  tenderness  on  pressure  and  the  shape  of  the 
swelling  in  the  groin,  will  prevent  the  surgeon  from  being  misled.  The  diagnosis  in 
some  complicated  cases  of  retained  testis,  e.g.  when  a  hernia  co-exists,  will  be 
alluded  to  below  (p.  474). 

Treatment  of  retained  testis. — This  will  of  course  depend  somewhat  upon  the 
position  of  the  testis  and  the  age  of  the  patient  when  he  first  comes  under  observa- 
tion.    If  the  testis  be  situated  just  below  the  external  abdominal  ring,  a  truss  should, 

1  Mr.  E.  Owen  concludes  a  paper  '  On  some  Oases  of  Misplaced  Testes,'  Clin.  Soc.  Trans. 
vol.  x.  p.  192,  with  the  following  remarks: — 

;  It  seems  to  me  that  cryptorchids  might  be  arranged  with  advantage  in  three  classes.  In 
the  first  might  he  placed  those  who  have  neither  the  desire  nor  the  power  of  sexual  inter- 
course, hut  resemble  those  lower  animals  who  have  been  castrated  before  development  had  far 
advanced. 

'  The  next  class  would  comprise  those  who  have  the  desire,  and  that,  maybe,  in  a  marked 
degree,  but  those  whose  power  of  fertilisation  fails  on  account  of  the  absence  of  seminal  fila- 
ments. Such  men  would  resemble  many  eunuchs  and  animals  which  have  been  emasculated 
when  development  was  far  advanced,  or,  possibly,  perfected. 

'  In  the  last  class  would  be  found  those  cryptorchids  who  not  only  have  the  desire  of 
healthy  men,  but  whose  semen  is  not  destitute  of  spermatozoa — men  who  are  apt  to  lead  a 
miserable  existence  because  they  have  been  led  to  believe  that  because  their  testes  have  not 
reached  the  scrotum  they  are  useless.  With  however  much  suspicion  we  may  regard  the 
paternity  of  children  born  to  such  men,  it  can  hardly  be  denied  that  they  may  have  the  power 
of  fertilisation  in  addition  to  that  of  intromission. 

'But  if  the  subject  be  fat  and  sleek,  has  a  puerile  or  harsh  voice,  a  small  penis,  and  much 
adipose  tissue  heaped  up  over  the  symphysis,  a  scanty  amount  of  silken  hair  outhe  pubes,  and 
little  or  none  on  the  face,  then  a  fruitless  search  in  the  field  of  the  microscope  would  scarcely 
be  necessary  to  make  us  aware  of  his  impotency.' 

2  Any  such  hint  would  seem  superfluous,  were  it  not  so  common  for  this  point  to  be 
overlooked.  Morgagni  (loc.  sup-a  cit.  p.  555)  thus  alludes  to  the  same  matter :  '  The  testicle 
when  about  to  descend  into  the  scrotum  very  late,  as  sometimes  happens,  .  .  .  raises  up  the 
groin,  yet  cannot  he  easily  mistaken  for  a  bubonocele,  except  by  those  who,  not  imitating 
Brechtfield  (Bartholin!,  Art.  Med.  vol.  i.  obs.  106),  neglect  previously  to  examine  the 
scrotum,  especially  in  children.' 

H  H  2 
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after  the  first  two  years,  be  constantly  worn,  the  best  being  that  with  a  horseshoe- 
shaped  pad,  introduced  by  Mr.  Wood,1  into  the  cleft  of  which  the  vas  deferens  or 
testicle  is  received.  The  same  truss  may  be  tried  when  the  testicle  is  low  down  in 
the  inguinal  canal,  in  the  hope  that  by  a  sustained  gentle  pressure  the  testis  may  pass 
through  the  ring.  If  a  hernia2  co-exist  with  the  retained  testicle,  it  is  of  course  to 
be  returned  first.  When  this  is  impossible,  owing  to  adhesions,  two  courses  are 
open  :  either  to  return  both  the  testis  and  hernia,  or,  where  the  patient  is  under 
puberty  and  it  seems  probable  that  the  adhesions  are  of  no  great  strength,  an  attempt 
may  be  made — if  the  patient  be  old  enough  to  admit  "of  the  dressings  being  kept 
antiseptic — to  separate  the  adhesions  and  return  the  intestine,  and  then,  by  an 
operation  similar  to  that  performed  by  Mr.  Wood,3  bring  the  testicle  into  the 
scrotum. 

(/3)  Abnormal  descent  of  the  testis.  Ectopia  testis. — This  term  has  been  applied 
to  two  abnormal  positions  of  the  testis.  In  one  of  these  the  testis,  having  left  the 
peritoneal  cavity,  traverses  the  inguinal  canal,  and  then,  instead  of  going  on  into 
the  scrotum,  travels  into  the  perinaeum  (ectopia  perincealis).  In  the  other  the  testis 
leaves  the  peritoneal  cavity  by  an  altogether  different  route,  viz.  the  crural  ring 
(ectopia  cruralis). 

(a)  Ectopia  perimealis.  Passage  of  the  testis  into  the  perinamm. — This  is  much 
the  more  common  of  the  two.4  The  testis  usually  occupies  one  of  two  positions.  It 
may  lie  in  the  fold  between  the  scrotum  and  the  thigh,5  or  more  posteriorly,  just  in 
front  of  the  anus,  close  to  the  raphe,6  and  usually  on  the  left  side.  In  these  cases 
the  cord  can  usually  be  felt  running  up  along  the  cruro-scrotal  fold  to  the  external 
abdominal  ring.  The  testis  itself  is  extremely  movable  ;  it  occupies  a  pouch  which 
is  usually  beneath  the  deep  layer  of  superficial  fascia,  and  is  surrounded  by  its 
tunica  vaginalis ;  the  skin  over  it  is  usually  free  from  rugae,  and  the  scrotum  on  the 
corresponding  side  is  often,  but  not  always,  undeveloped.  In  some  cases  a  distinct 
band  can  be  felt  subcutaneously,  which  causes  the  mobile  testis  to  return  when 
shifted  from  its  former  position.7  Passage  of  the  testis  into  the  perinaeum,  though 
of  course  usually  congenital,  is  not  invariably  so.  Thus  in  the  case  of  M.  Godard's, 
referred  to  below,  the  testis  remained  in  the  inguinal  canal  up  to  the  twenty-fifth 
year,  and  then  travelled  into  the  perinaeum,  lodging  in  front  of  the  anus. 

The  causes  of  ectopia  perinaealis  are  quite  obscure — probably  some  irregularity  in 
the  attachment  of  the  gubernaculum  is  one.  Imperfect  development  of  one-half  of 
the  scrotum  can  scarcely  be  assigned  as  a  cause,  as  it  is  occasionally  well  developed 
in  these  cases. 

A  testis  so  misplaced  will,  in  patients  of  active  life,  be  much  exposed  to  injury, 
and  is  likely  to  prove  the  source  of  much  inconvenience.  It  is  especially  in  sitting, 
and,  later  on  in  life,  in  riding,  that  its  presence  will  give  trouble.     That  it  also,  like 

1  Med.  Times  and  Gaz.  1864,  vol.  i.  p.  223,  fig.  1. 

2  Further  and  more  serious  complications  with  hernia  are  mentioned  p.  474. 

3  Lancet,  1880,  vol.  i.  p.  681.  In  a  hoy  aet.  13,  whose  right  testis  was  absent  from 
the  scrotum,  a  solid,  painful,  irreducible  tumour,  without  impulse  on  coughing,  was  found  at 
the  right  external  ring.  Application  of  an  ice-hag  for  a  week  was  followed  by  return  of 
the  testis  to  its  original  size,  but  it  was  still  irreducible.  On  exposing  it  by  incision,  the 
cavity  of  the  tunica  vaginalis  appeared  to  have  been  obliterated.  The  testis  was  attached  to 
the  pillars  of  the  ring  by  very  firm  adhesions,  which  were  broken  down  with  difficulty.  The 
cord,  which  was  much  shortened,  was  freed  for  an  inch  and  a  half,  and  the  testis  brought 
down  into  the  scrotum,  and  secured  by  a  catgut  stitch.  The  operation  was  performed  anti- 
septically.  The  patient  recovered  uninterruptedly,  and  went  out  wearing  a  truss  specialty 
constructed  to  keep  the  testis  in  the  scrotum. 

4  Thus  Forster  has  collected  eleven  cases,  Jahr.f.  Kinder heilkunde,  1863. 

,r'  This  can  scarcely  be  called  in  the  perinaeum  ;  when,  however,  as  is  often  the  case,  one- 
half  of  the  scrotum  is  wanting,  the  anterior  boundary  of  the  perinaeum  is  deficient  in  part. 

6  An  excellent  instance  of  this  condition  from  a  patient  under  the  care  of  M.  Godard  is 
figured  by  Mr.  Curling,  lot:  mpra  cit.  p.  50.  The  testis  in  this  case  appears  to  he  of  the 
usual  size.  In  a  case  examined  after  death  by  Mr.  Led  wick  {Dub.  Qua?:  Journ.  Med.  Sci. 
vol.  i.  1855,  p.  76)  the  testis,  though  small  and  soft,  contained  spermatozoa. 

7  Kocher,  he.  supra  cit.  p.  413.  Mr.  Curling  and  Mr.  Adams  met  with  suck  bands  in 
cases  in  which  they  operated  on  unsuccessfully.     See  also  Mr.  Annandale's  case  below. 
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a  testis  retained  in  the  inguinal  regions  or  the  iliac  fossa,  may  be  the  subject  of  other 
inflammations,  is  shown  by  the  following  case  : — 

A  patient  with  gonorrhoea  complained  of  a  painful  swelling  in  the  perinaeum  ;  M.  Ricord , 
supposing  it  to  be  a  perineal  abscess,  was  about  to  open  it,  but  discovered  it  was  the  testicle . 
He  met  with  another  instance  of  the  same  kind.1  In  both  the  swelling  was  due  to  gonor- 
rhceal  epididymitis. 

Other  cases  which  show  the  importance  of  recognising  this  displacement  of  the 
testis  are  given  below.2 

Owing  to  the  annoyance  and  risk  of  injury  with  which  a  testis  misplaced  into  the 
perinaeum  is  increasingly  attended  as  life  goes  on,  an  attempt  should  always  be  made 
to  replace  the  organ  in  its  proper  position  by  means  of  a  pad,  strapping,  and  bandage. 
If  this  fail,  and  the  corresponding  half  of  the  scrotum  be  deficient,  the  misplaced 
testis  had  better  be  removed  as  scon  as  it  is  evident  that  it  will  prove  a  source  of  evil 
to  the  patient.  If,  however,  the  scrotum  be  normal,  an  attempt  should  be  made  to 
replace  the  testis  by  operation.  This  has  been  done  five  times,3  certainly,  in  this 
country,  and  twice  successfully.  The  following  case  was  under  the  care  of  Prof. 
Annandale : — 

The  patient,  set.  3,  suffered  from  pain  in  the  region  of  the  perinaeum,  which  was  increased 
by  walking  or  running.  The  right  side  of  the  scrotum  was  found  to  be  empty,  but  its  skin 
and  other  tissues  were  well  developed.  The  cord  was  felt  to  come  out  through  the  external 
abdominal  ring,  but  instead  of  passing  down  into  the  scrotum,  it  could  be  traced  to  the  right 
testicle  in  the  perinaeum.  The  displaced  testicle  was  well  developed,  and  lay  under  the  skin 
and  cellular  tissue  at  a  point  to  the  right  side  of  the  middle  line  of  the  perinaeum.  Pressure 
over  the  testicle  caused  much- pain.  The  left  testicle  was  normal  in  situation  and  develop- 
ment. 

An  incision,  commencing  over  the  external  abdominal  ring,  and  extending  halfway  down 
the  scrotum,  was  made  on  the  right  side,  so  as  to  expose  the  cord,  which  was  then  seized,  and 
by  means  of  it  the  testicle  was  drawn  out  of  its  abnormal  position.  This  necessitated  the 
division  of  some  adhesions,  and  one  fibrous  band,  attached  to  the  bottom  of  the  testicle  above 
and  the  tuberosity  of  the  ischium  below,  appeared  to  correspond  to  one  process  of  the 
gubernaculum,  and  required  to  be  cut  across  before  the  testis  would  leave  the  perinaeuni. 
The  scrotum  was  now  opened  up  more  freely,  and  the  drawn-out  testis  was  placed  in  it, 
and  securely  fixed  there  by  means  of  a  catgut  stitch  passed  through  the  bottom  of  the  scrotum 
and  lower  part  of  the  testicle.  The  opening  into  the  perinaeum,  along  which  the  cord  and 
testicle  had  passed,  was  closed  with  catgut  stitches,  and  a  small  counter-opening  made  at 
the  most  dependent  part  of  the  perineal  cavity  which  had  contained  the  testicle,  so  as  to 
allow  any  fluid  to  drain  away,  and  ensure  the  complete  closure  of  the  cavity  and  prevent  the 
testis  from  passing  into  it  again.  The  wound  in  the  scrotum  and  groin  was  then  stitched  up, 
the  whole  of  the  operation  having  been  performed  antiseptically.  The  wounds  healed  up,  and 
the  patient  was  able  to  go  home  in  about  a  month.  Some  months  afterwards  it  was  reported 
that  both  testicles  were  in  the  scrotum,  and  occupying  much  the  same  position  on  their 
respective  sides,  the  only  difference  being  that  the  right  one  felt  a  little  smaller  and  harder, 
and  was  more  deeply  situated  and  somewhat  more  fixed  than  the  left  one. 

The  chief  conditions  upon  which  success  in  such  an  operation  would  appear 
to  depend  are  > — (1)  Not  performing  the  operation  till  after  the  first  or  second 
year.  There  is  no  risk  that  the  scrotum  will  have  undergone  serious  atrophy  by 
this  time,  and  putting  off  the  operation  till  this  date  will  enable  the  surgeon  to 

1  Le  Dentu,  Anom.  du  Testicule,  1869  ;  Prov.  Med.  Joum.  vi.  p.  264. 

2  In  the  Brit.  Med.  Joum.  1858,  p.  549,  is  the  account  of  a  case  in  which  the  testicle 
was  thought  to  have  been  dislocated  into  the  perinaaum  by  a  blow  upon  the  pommel  of  a 
saddle.  The  gland  remained  in  its  abnormal  position,  an  inch  in  front  of  the  anus.  An 
operation  was  attempted  by  Mr.  Partridge,  for  the  purpose  of  replacing  the  testicle  in  its 
position.  This  being  unsuccessful,  the  orgau  was  removed.  It  is  not  improbable  that  this 
testicle  had  descended  into  the  perinaeum  in  infancy,  but  was  not  a  source  of  annoyance  till 
the  injury  upon  the  saddle.  Dr.  Zeis  (Archiv  fiir  clinische  Chirurgie,  vol.  ii.  p.  81)  was 
about  to  operate  on  a  lad,  aet.  15,  for  stone  in  the  bladder,  when  he  found  the  left 
testicle  in  the  way  of  his  intended  incision,  and  he  accordingly  made  the  incision  on  the 
other  side ;  the  left  side  of  the  scrotum  was  very  small.  He  quotes  other  cases  of  abnormal 
descent  of  the  testicle  into  the  perinaeum  and  crural  region. 

3  By  Mr.  Partridge,  Brit.  Med.  Joum.  1858,  p.  549  ;  Mr.  Curling,  he.  supra  cit.  p.  53 : 
Mr.  Adams,  Lancet,  1871,  vol.  i.  p.  710;  Prof.  Annandale,  Brit.  Med.  Joum.  1879,  vol.  i. 
p.  7.  In  the  above  the  testis  was  transplanted  from  the  perinoaum.  There  is  also  Mr. 
Wood's  case  of  transplantation  of  a  testis  from  the  groin,  mentioned  on  p.  468. 
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keep  his  operation-wound  antiseptic,  the  parts  with  which  he  has  to  deal  being 
larger,  and  the  evacuations  of  the  urine  and  fseces  more  easily  managed,  than  in  the 
first  year  of  life.  (2)  The  division  of  all  adhesions.  (3)  Stitching  the  testis  to  the 
bottom  of  the  scrotum.  (4)  Closing  the  wounds  above  and  below  carefully,  and 
making  provision  for  free  drainage  from  the  most  dependent  part  of  the  cavity  in  the 
perinseum,  from  which  the  testis  has  been  removed,  to  prevent  all  risk  of  tension,  and 
so  of  suppuration,  in  the  parts  above. 

In  cases  where  the  surgeon  is  called  to  a  case  where  a  testicle  misplaced  into 
the  perinseum  is  giving  serious  annoyance,  and  the  patient  is  past  the  age  of  puberty, 
and  the  corresponding  half  of  the  scrotum  is  either  all  along  undeveloped  or  atrophied 
from  the  continued  emptiness,  it  will  be  wiser  to  remove  the  testis  at  once. 

(b)  Ectopia  cruralis.  Displacement  of  the  testis  through  the  crural  ring. — In 
these  cases  the  testis  passes  under  Poupart's  ligament  through  the  crural  ring  in 
exactly  the  same  way  as  a  femoral  hernia,1  occasionally,  like  a  large  hernia  in  this 
region,  mounting  up  along  Poupart's  ligament.  As  in  other  cases  of  misplaced  or 
retained  testis,  symptoms  of  inflammation  may  be  noticed  here  also,  closely  simulating 
those  of  strangulated  femoral  hernia.  In  some  cases  a  femoral  hernia  has  accompanied 
a  testis  which  has  travelled  through  the  crural  canal.  Finally,  the  testis,  like  the 
ovary,  may  be  found  within  a  crural  hernia. 

The  proper  treatment  of  these  cases  is  to  return  the  testis,  whenever  this  is 
practicable,  within  the  abdomen,  and  retain  it  there  with  a  truss.  In  any  case  which 
simulates  a  strangulated  femoral  hernia  and  needs  exploration,  or  in  one  which  gives 
persistent  annoyance  from  the  recurrent  attacks  of  inflammation,  the  testis  should 
always  be  removed,  the  operation  being  conducted  with  antiseptic  precautions. 

State  of  scrotum  in  cases  of  retained  or  misplaced  testis. — This  varies  considerably. 
Sometimes  the  half  which  corresponds  to  the  absent  testis  is  only  filled  with  fatty 
cellular  tissue,  and  no  trace  of  a  tunica  vaginalis  is  present.  In  other  cases  a  distinct 
serous  pouch  is  present.  Where  a  testis  in  the  inguinal  canal  is  very  movable  and 
can  be  easily  pushed  down  into  the  scrotum,  though  it  returns  as  readily,  the  presence 
of  a  pouch  of  tunica  vaginalis  may  be  expected,  and  the  same  may  of  course  be  said 
of  those  cases  where,  though  the  testis  itself  is  retained  above  in  the  canal,  the  vas 
deferens  and  epididymis  have,  to  a  greater  or  less  extent,  slipped  down  in  front  of  it. 
The  question  of  the  existence  of  a  patent  tunica  vaginalis  will  also  be  affected  by  the 
wearing  of  a  truss,  or  by  previous  attacks  of  inflammation. 

As  evidence  of  how  worthless  external  signs  are,  the  following  case,  brought  by 
M.  Deville  before  the  Societe  Anatomique  ('  Bull.'  1848,  p.  32)  may  be  quoted.  The 
testis  on  the  right  side  was  entirely  absent.  The  left  was  in  the  inguinal  canal,  very 
small  and  flattened ;  its  vas  deferens  ran  down  to  the  fundus  scroti  and  then  ascended. 
In  this  case  the  scrotum  showed  no  abnormality. 

Complications  of  retained  or  misplaced  testis. — These,  which  are  given  in  a 
tabular  form  at  p.  476,  will  now  be  considered  seriatim. 

Inflammation. — This  may  be  due  to  several  causes,  most  frequently  traumatic, 
e.g.  strains,  blows,  twists,  &c.  Its  occurrence  will  be  most  marked  and  frequent  in 
cases  of  inguinal  retention,  and  especially  when  a  testis  previously  mobile  becomes 
forced  from  its  bed  above  into  a  new  and  narrower  situation,  as  when,  in  a  young 
subject  put  for  the  first  time  to  hard  work,  a  testis  is  forced  from  the  inguinal  canal 
beneath  the  pillars  of  the  external  abdominal  ring.  The  following  is  the  kind  of 
history  that  may  be  expected  : — A  swelling  has  usually  been  noticed  from  birth  in 
the  region  of  the  groin ;  this  is  too  often  taken  for  a  rupture,  and  a  truss  is  worn 
but  irregularly,  owing  to  the  pain.  On  some  occasion  of  strain,  blow,  &c,  the 
swelling  is  noticed  to  become  larger,  harder,  and  intensely  painful ;  the  onset  of  these 

1  In  one  case  (Loder,  Journ.  fur  Chir.  Ed.  ii.  §  187)  the  testis  first  descended  into  the 
inguinal  canal,  bul  having  been  pushed  back  into  the  abdomen,  it  escaped  a  second  time  by 
flip  crural  canal. 
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symptoms  being  perhaps  attended  by  the  sensation  of  something  giving  way.  Colicky 
pains  in  the  abdomen,  constipation,  furred  tongue,  and  nausea  are  not  uncommon. 
The  swelling  is  usually  about  the  size  of  a  hen's  egg,  for  the  most  part  solid,  but  in 
part  often  elastic  or  fluctuating;  this  latter  corresponding  to  a  portion  of  the  tunica 
vaginalis  into  which  acute  effusion  has  taken  place,  as  in  the  case  related  on  p.  465. 
This  swelling  shows  little,  if  any,  impulse  when  the  patient  coughs.  The  integu- 
ments over  it  are  natural,  but  exquisitely  tender,  the  pain  shooting  up  along  the 
course  of  the  ilio -inguinal  nerve  to  the  lower  part  of  the  back,  and  also  over  the  hip. 
These  attacks  occur  frequently,  and  though  they  yield  to  treatment,  the  parts  feel  sore 
and  bruised  for  some  days  after  each,  and  the  patient  is  obliged  to  go  about  with  the 
body  bent  forwards,  from  the  increased  pain  which  the  erect  position  causes. 

The  following  case,1  which  ended  fatally  from  peritonitis,  shows  how  grave  the 
above  inflammation  may  occasionally  be  : — 

A  boy,  aet.  10,  was  brought  to  the  London  Hospital  dangerously  ill  from  acute  peritonitis. 
Four  days  before  he  had  been  kicked  in  the  right  groin.  On  admission  he  was  almost  in  a 
state  of  collapse,  his  pulse  quick,  small,  and  feeble:  the  abdomen  hot,  tumid,  and  extremely 
tender ;  the  bowels  were  constipated,  but  they  had  acted  since  the  accident.  There  was  a 
considerable  diffused  swelling  in  the  right  groin,  and  the  right  side  of  the  scrotum  was  empty. 
Death  took  place  twelve  hours  after  admission. 

Post-mortem  examination. — Extensive  peritonitis  was  found  throughout  the  whole  of  the 
abdominal  cavity,  the  viscera  being  coated  with  lymph,  and  a  turbid  serum  abundantly 
effused.  Just  beneath  the  peritonaeum,  in  the  right  iliac  fossa,  were  two  small  recent  abscesses. 
An  atrophied  testis  was  discovered  close  to  the  external  ring,  amongst  a  mass  of  connective 
tissue,  infiltrated  with  pus  and  lymph.  There  were  indistinct  traces  of  a  tunica  vaginalis 
continuous  with  the  peritonaeum. 

In  the  following  case  2  the  inflammation  of  the  retained  testis  was  even  more 
extreme,  though  happily  more  localised  :  the  case  also  shows  how  closely  inflamma- 
tion of  a  retained  testis  may  simulate  strangulated  hernia. 

A  lad,  aet.  19,  came  to  my  out-patients  at  Guy's  Hospital,  Nov.  1879,  with  the  following 
history: — The  left  testis  had  never  descended  into  the  scrotum.  When  the  patient  was 
fifteen  months  old  a  tumour  appeared  for  the  first  time  in  the  groin,  with  sickness  and 
syncope.  This  attack  passed  off;  no  truss  was  applied,  and  no  further  trouble  was  experienced 
till  the  patient  was  about  eleven,  when  the  swelling  again  appeared.  He  began  to  wear  a 
truss  when  about  fourteen.  Finding  this  very  inconvenient,  and  no  swelling  having  appeared 
for  five  years,  he  obtained  permission  from  a  medical  man  to  leave  off  the  truss,  Two  days 
after  doing  so  pain  returned  in  the  groin.  When  I  saw  him  the  pain  was  intense  ;  a  hard 
denned  swelling  existed  in  the  left  groin,  without  impulse  when  the  patient  coughed.  The 
abdomen  was  tense  and  full,  and  coils  of  distended  intestine  could  be  seen  through  the 
parietes.  Constipation  had  existed  for  forty-eight  hours,  but  there  was  no  vomiting. 
Several  small  doses  of  liq.  opii  sedat.  had  been  taken  for  the  relief  of  pain.  Believing  that  a 
piece  of  intestine,  adhereut  to  the  testicle,  had  been  drawn  down  by  it  and  had  become 
partially  strangulated,  I  admitted  the  patient  under  the  care  of  my  colleague  Mr.  Howse, 
with  a  view  to  exploration.  Shortly  after,  the  following  operation  was  performed,  with 
antiseptic  precautions,  by  Mr.  Howse.  An  incision  three  inches  long  having  been  made  over 
the  swelling,  and  the  coverings  of  the  inguinal  canal  divided  on  a  director,  a  bluish  encysted 
swelling  was  found,  with  very  vascular  Avails.  On  carefully  puncturing  this,  it  was  found  to 
contain  the  testicle  in  a  condition  of  gangrene.  On  section  it  presented  much  the  appearance 
of  black  currant  jelly,  traversed  here  and  there  by  a  few  unaltered  septa  and  tubules. 
Another  black  cyst-like  swelling,  with  thinner  walls,  was  found  to  be  the  epididymis,  and 
above  this  the  reddish,  pulpy,  cedematous  cord.  This  was  divided  after  being  tied  with 
carbolised  silk ;  a  few  small  arteries  were  tied  with  catgut,  the  wound  closed  with  wire 
sutures,  and  the  silk  ligature  on  the  cord  brought  out  at  the  lower  angle.  The  temperature 
never  rose  above  99-6°.  The  patient  went  out  about  a  month  after,  feeling  quite  comfort- 
able with  a  truss  of  low  pressure,  and  walking  well. 

A  few  other  causes  of  inflammation  of  a  misplaced  testicle  have  been  met  with, 
but  here  the  origin  has  been  non-traumatic.  Gonorrhoea!  epididymitis  has  been  the 
most  frequent  cause,3  and  may  also  affect  a  testis  misplaced  into  the  perinaeum  4  as 

1  Mr.  Curling,  loc.  supra  tit.  p.  37. 

2  This  case  was  under  the  care  of  my  colleague  Mr.  Howse,  and  is  published  with  his 
permission. 

3  Nine  cases  have  been  collected  by  Ivocher,  loc.  supra  tit.  p.  421. 

4  Ricord,  as  has  been  already  shown  (p.  469),  met  with  two  cases  of  this  nature. 
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well  as  one  retained  in  the  abdomen  or  groin.  The  form  of  the  swelling  is  of  course 
not  so  characteristic  in  these  cases  as  when  the  testis  is  in  its  natural  situation  in  the 
scrotum  ;  where  the  testis  is  retained  in  the  groin,  but  the  epididymis  and  vas  deferens 
loop  down  in  front  of  it  into  the  scrotum  (p.  464,  footnote),  great  pain  and  tender- 
ness will  be  complained  of  here,  though  the  testis  itself  is  absent. 

Treatment  of  misyilaced  and  inflamed  testis.— This  should  be  always  palliative 
at  first  :  neither  the  parents  of  a  child  who  is  the  subject  of  this  affection,  nor  later 
on  the  patient  himself,  will  be  willing  to  submit  to  any  operation  involving  the  loss 
of  a  testicle,  until  they  have  had  abundant  proof  of  how  annoying  the  often  recur- 
rent crippling  of  this  affection  is,  and  how  much  it  interferes  with  the  prospect  of  a 
useful  life.  In  the  case  of  a  child,  poppy-head  fomentations,  rest,  a  warm  bath,  a 
powder  containing  a  few  grains  of  hycl.  c.  cret.  and  pulv.  Dover,  every  four  or  six 
hours,  with  a  little  castor-oil  if  necessary,  will  be  all  that  is  required.  In  that  of 
an  adult,  an  ice-bag  if  the  contact  of  this  can  be  borne,  and  if  this  fail  the  applica- 
tion of  leeches  (six  to  twelve),  followed  by  warmth,  one  or  two  doses  of  pil.  hydr. 
followed  by  a  saline  antimonial  draught,  or  the  above-given  powder  in  larger  doses — ■ 
these,  with  absolute  rest,  will  quickly  relieve  the  pain.  After  the  first  few  hours,  the 
application  of  a  blister,  if  the  patient  will  put  up  with  the  temporary  discomfort,  is 
often  most  efficacious. 

From  the  case  already  given  (p.  466)  it  will  be  seen  that  occasionally  a  misplaced 
testis  causes  no  discomfort.  The  contrary  is,  however,  the  rule,  and  if  after  painful 
experience  the  patient  is  willing  to  submit  to  the  loss  of  a  troublesome,  and  probably 
now  useless  organ,  the  operation  may  be  performed  with  confidence,  as  antiseptic 
precautions  carefully  carried  out  have  much  diminished  the  risk  which  a  possible 
communication  between  the  tunica  vaginalis  and  the  peritoneal  cavity  would  entail.1 

Tubercular  degeneration. — This  is  a  rare  complication  of  misplaced  testicle.2  Its 
rarity  is  perhaps  explained  by  the  fact  that,  owing  to  its  altered  structure,  the  testis 
in  these  cases  does  not  readily  lend  itself  to  the  changes  which  are  summed  up  in 
the  term  '  tubercular  testis.' 

Malignant  disease. — With  far  greater  frequency  3  is  this  terrible  complication  of 
misplaced  testis  met  with.  It  is  especially  when  retained  in  the  inguinal  canal  that 
the  testis  is  attacked  with  malignant  disease.  Prof.  Virchow,  when  discussing  the 
origin  of  malignant  growths  in  lesions  resulting  from  mechanical  injury,4  explains 
this  frequency  as  follows  : — '  It  is  certainly  very  remarkable  that  it  is  precisely  in 
the  cases  where  the  testes  remain  between  the  walls  of  the  abdomen  that  they 
develop,  in  a  very  large  proportion  of  cases,  malignant  tumours  (cancers,  cystic 
growths,  &c),  and  that  more  frequently  than  in  the  cases  where  the  testis  is  re- 
tained in  the  abdominal  cavity,  and  still  more  frequently  than  in  those  where  it  has 
parted  from  the  inguinal  canal.  In  fact,  when  the  testes  are  retained  between  the 
tendinous  bands  which  are  met  with  in  the  inguinal  region,  they  are  exposed  to 
muscular  contractions  and  to  friction  of  every  kind,  and  as  at  the  same  time  in  these 
cases  they  do  not  reach  a  high  degree  of  development,  their  retention  favours  in  a 
twofold  sense  the  morbid  predisposition  of  the  organ.' 

Prof.  Cohnheim  5  explains  the  frequency  of  new  growths  in  retained  testes  on  the 
supposition  that,  owing  to  the  retention,  the  germs  of  growth  (Wachsthumskeime) 
present  in  the  testis  do  not  attain  their  regular  development,  and  he  draws  attention 
to  the  similar  frequency  with  which  adenomata  occur  in  the  breasts  of  young  un- 
married women,  and  myomata  in  the  uteri  of  sterile  wives. 

The  variety  of  the  new  growth  has  not  been  exactly  determined,  but  it  is  almost 
always  malignant,  either  encephaloid  carcinoma  or  a  round-celled  sarcoma.6 

'  In  a  large  number  of  cases  the  .same  inflammation  which  has  caused  so  much  annoyance 
has  shut  off  completely  the  cavity  of  the  peritonaeum,  but  the  ca.se  quoted  on  p.  465  shows 
thai  this  is  no1  always  the  case,  although  nu  impulse  may  have  been  present  on  coughing. 

•  Such  a  case  is  mentioned  by  G.  Fischer,  Haimoc.  Ztschr.  f.  prakt.  Heilkunde,  i.  1864. 

3  Thus  Kocher,  lot:  .supra  cit.  p.  422,  has  collected  fifty-five  cases. 

4  Path,  des  Tumeurs,  vol.  i.  p.  64.  See  also  Prof.  Virchow's  Handb.  der  spec.  Path.  u. 
Ther.  i.  s.  338.  5  Ally.  Path.  Bd.  i.  s.  643. 

"  Prof.  Kocher  {Inc.  supra  cit.  p.  423)  says  that  three  cases  of  cystic  degeneration  have  been 


MALIGNANT   DISEASE   OF   RETAINED    TESTIS.  473 

The  degeneration  usually  occurs  before  middle  age,1  and  in  strong  subjects. 

The  following  are  the  chief  points  which  may  be  expected  in  these  cases  : — -A 
patient,  the  subject  of  retained  testis,  and  in  whom  the  testis  has  more  than  once 
been  the  seat  of  injury  and  inflammation,  notices  that  after  one  of  these  attacks  the 
swelling  does  not  subside.  The  testis,  previously  perhaps  the  size  of  a  nut,  is  now 
found  to  be  as  large  as  a  fist,  tense,  and  for  the  most  part  solid,  but  usually  at  one 
spot  showing  signs  of  the  presence  of  fluid.  The  swelling  is  without  the  usual  im- 
pulse on  coughing,  and  the  natural  testicular  sensation  is  lost.  The  increase  in  size 
and  pain  is  steady  and  often  rapid,2  the  skin  becomes  adherent  and  dusky,  with  con- 
spicuously enlarged  veins,  the  lower  extremity  on  the  same  side  becomes  oedematous, 
and  death  closes  the  scene  usually  within  two  years  from  the  commencement  of  the 
malignant  degeneration. 

The  above  applies  to  malignant  disease  of  a  testis  retained  in  the  inguinal  canal. 
Where  the  testicle  so  affected  is  within  the  abdomen,  the  case  is  at  first  by  no  means 
so  clear.3  Obstinate-  uneasiness,  soon  amounting  to  pain,  felt  deeply  in  the  iliac 
region,  coming  on  first  after  some  exertion,  and  liable  to  occasional  and  terrible 
increase  ;  an  increasing  tendency  to  sit  and  stand  doubled  up  ;  marked  firmness  and 
rigidity  of  the  abdominal  muscles ; — these  points,  together  with  the  absence  of  one 
testis,  may  enable  the  surgeon  to  form  a  suspicion  of  the  nature  of  the  case,  before 
any  distinct  tumour  has  made  its  appearance. 

The  frequency  of  malignant  degeneration  of  retained  testicles  proves  abundantly 
that  they  are  liable  to  become,  not  only  a  source  of  annoyance,  but  also  of  absolute 
peril  to  the  patient.  Accordingly,  removal  is  always  to  be  recommended  as  soon  as 
there  is  reason  to  believe  that  the  above  change  has  begun  or  is  even  impending. 
Extension  of  the  disease  upwards  along  the  cord  to  the  lumbar  glands  is  quite  as 
common  in  these  cases  as  in  malignant  disease  of  a  testis  normally  situated,  and 
there  is  an  additional  motive  for  early  operation  in  these  cases  on  account  of  the 
greater  difficulty  of  dividing  the  cord  at  a  distance  from  the  new  growth.4  In  the 
performance  of  this  operation  the  steps  of  a  herniotomy  and  castration  must  be  com- 
bined ;  in  the  case  of  a  large  growth  the  surgeon  may  find  it  worth  while  to  tap  any 
hydrocele  5  first,  or  any  portion  of  the  growth  that  is  clearly  cystic,  and  an  observa- 
tion of  Szymanowski's  6  is  worth  bearing  in  mind — that  where  the  new  growth  has 

recorded  and  one  of  enchondroma.  No  further  details,  however,  are  given  whether  these 
new  growths  were  found  alone,  or,  as  might  be  expected,  they  formed  part  of  a  malignant 
growth. 

1  The  majority  occurred  between  the  ages  of  .twenty-five  and  forty-five  ;  the  youngest  in 
a  hoy  of  seven  (Kocher),  the  oldest  in  a  man  of  fifty  (a  case  of  Mr.  Hodgson,  of  Birmingham, 
reported  by  Mr.  Arnott,  loc.  infra  cit.) 

2  Two  drawings,  showing  the  size  of  the  growth  at  ten  months  and  at  three  years,  will  he 
found  in  the  account  of  a  case  of  encephaloid  disease  of  a  retained  testis  by  Mr.  Hodgson, 
of  Brighton,  St.  Georges  Hospital  Reports,  vol.  ii.  p.  67.  The  models  of  the  growth  are  in 
St.  George's  Hospital  Museum. 

3  The  reader  is  referred  to  Dr.  Johnson's  paper,  Med.-Chir.  Trans,  vol.  xlii.  p.  15,  on  a  case 
of  encephaloid  cancer  affecting  a  testicle  which  had  been  retained  within  the  cavity  of  the 
abdomen. 

4  In  Mr.  Arnott's  case  {Med.-Chir.  Trans,  vol.  xxx.  p.  9)  a  large  '  medullary  sarcoma,' 
originating  in  a  testis  which  was  retained  in  the  right  groin,  was  removed.  On  the  patient's 
death,  on  the  fifteenth  day,  from  erysipelas  of  the  head  and  face,  '  a  small  deposit  of 
encephaloid  substance  was  found  on  the  right  spermatic  cord,  just  within  the  inner  ring,  and 
a  large  mass  in  the  root  of  the  mesentery,  which,  owing  to  the  patient's  being  fat,  bad  not 
been  detected  during  life.' 

5  In  a  "case,  reported  by  Mr.  H.  Arnott  (Med.  Times  and  Gaz.  1871,  vol.  i.  p.  11),  of  cancer 
of  an  undescended  testis,  in  addition  to  a  hard  mass  the  size  of  a  cocoanut,  which  represented 
the  testis,  there  was  very  considerable  thickening  along  the  cord,  reaching  up  into  the 
abdomen,  and  having  considerable  impulse  on  coughing.  During  the  operation  for  removal 
this  enlargement  along  the  cord  was  punctured.  About  six  or  eight  ounces  of  yellow  fluid 
escaped,  and  it  was  found  that  the  finger  could  now  be  passed  easily  into  the  peritoneal 
cavity,  the  swelling  consisting  of  much  thickened  tunica  vaginalis.  Peritonitis  followed, 
this  being  perhaps  accounted  for  by  the  prolongation  and  thickened  condition  of  the  serous 
membrane. 

6  Loc.  supra  cit.  This  same  writer  has  collected  twenty-two  cases  in  which  a  retained  testis 
was  removed  for  one  or  other  of  the  above  conditions.     In  no  case  did  a  fatal  result  follow 
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attained  a  large  size  the  abdominal  walls  will  be  found  much  thinned,  or  even  per- 
forated, so  that  the  diseased  testis  lies  almost  subcutaneous. 

In  the  case  of  malignant  degeneration  of  a  testis  retained  in  the  abdomen,  it  will 
be  right,  after  explaining  the  risk  of  such  an  operation  to  the  patient,  and  the  inevit- 
able result  if  the  growth  be  left,  to  give  him  the  benefit  of  the  chance  of  success. 
The  probability  of  secondary  deposits  and  of  adhesions  between  the  new  growth  and 
the  viscera  of  the  abdomen  will  of  course  influence  the  question  of  operation.1 
Enlargement  of  the  lumbar  glands  can  sometimes  be  made  out  by  palpation,  while 
oedema  of  the  veins  of  the  lower  extremity,  and  evidence  that  the  branches  of  the 
lumbar  plexus  are  becoming  involved,  will  render  this  more  certain.  The  incision, 
whether  median  or  one  vertically  upwards  from  the  iliac  region,  should  be  made 
sufficiently  free  to  prevent  any  risk  of  bruising  the  edges  of  the  wound,  and  so  setting 
up  sloughing  or  peritonitis,  by  squeezing  a  large  tumour  through  a  narrow  outlet. 
The  bulk  of  the  tumour  may  be  diminished  by  tapping,  great  care  being  taken  to 
prevent  the  escape  of  the  contents  of  any  cystic  portion  from  reaching  the  abdominal 
cavity,  and  also  to  remove  any  blood,  &c,  from  the  same  cavity  when  the  tumour  is 
removed. 

Only  one  or  two  such  operations  have  been  recorded.  Mr.  Spencer  Wells  has 
operated  in  one  such  case,2  the  following  details  of  which  he  has  kindly  forwarded  to 
me.  The  apparent  protection  given  by  the  capsule  in  this  case,  and  absence  of  any 
secondary  deposits,  are  very  remarkable. 

'  The  patient  was  a  middle-aged  German  gentleman.  The  right  testis  was  cancerous  and 
undescended,  and  (including  two  to  three  pints  of  fluid  in  a  cyst)  weighed  nine  pounds. 
The  incision  was  like  that  for  ovariotomy  in  the  middle  line  of  the  ahdomen,  and  six  inches 
long.  The  capsule  (tunica  vaginalis)  was  divided  and  the  tumour  shelled  out  of  it ;  the 
capsule  was  otherwise  not  disturbed.  There  were  no  visceral  adhesions.  The  operation  was 
very  easy  ;  a  few  vessels  only  required  to  be  tied,  the  ligatures  being  cut  short  and  left  in. 
Death  took  place  on  the  fourth  day,  from  septicaemia.  I  used  a  thymol  solution  (1-1000) 
for  spray,  sponges,  instruments,  &c,  and  I  was  strongly  impressed  at  the  time  with  the 
belief  that  the  patient  would  have  recovered  if  I  had  used  carbolic  acid.  There  was  no 
disease  of  the  lumbar  glands.' 

Dr.  Czerny  3  has  apparently  attempted  it  in  another  case. 

A  man,  whose  right  testis  had  never  descended,  had  a  small  and  intensely  painful 
tumour  existing  in  the  abdomen.  On  abdominal  section  it  was  found  that  a  tumour 
the  size  of  an  ostrich's  egg,  and  apparently  bounded  by  a  tunica  albuginea,  lay  over  the 
front  of  the  lower  part  of  the  spine,  firmly  bound  to  this  and  the  aorta  by  fibrous  tissue.  The 
ureter  ran  over  the  anterior  surface  of  the  tumour.  Extirpation  was  found  to  be  im- 
possible ;  but  the  patient  made  a  good  recovery  from  the  operation,  and  is  said  to  have  been 
relieved  by  it. 

Complication  of  misplaced  testis  with  hernia. — This  occurs  usually  in  one  of  the 
two  following  ways — (a)  from  adhesions  having  taken  place  between  the  testis  and 
some  portion  of  intestine  (p.  464) ;  (/?)  from  coexisting  patency  of  the  tunica 
vaginalis. 

This  complication  of  hernia,  as  it  usually  occurs — i.e.  in  its  reducible  form — has 
been  already  alluded  to  (p.  468).  It  remains  to  consider  here  the  complication  of 
misplaced  or  retained  testis  with  strangulated  hernia.  To  put  the  surgeon  on  his 
guard,  attention  has  already  been  drawn  to  the  fact  that  strangulated  hernia  may 
occur  with  any  of  the  varieties  of  misplaced  testis ;  but  it  is,  of  course,  the  co- 
existence of  a  strangulated  bubonocele,  or  scrotal  hernia,  with  a  testis  retained  in 

immediately  upon  the  operation.  Ten  of  the  patients  in  whom  the  testis  had  been  extirpated 
for  malignant  disease  died  of  a  recurrence,  which  took  place  within  a  period  varying  from  a 
month  to  two  years. 

1  In  Dr.  Johnson's  case,  which  apparently  had  a  duration  of  ten  months,  the  diseased  testis 
was  found  at  the  post-mortem  examination  to  weigh  about  twenty  pounds.  Adhesions, 
which  were  broken  down  without  much  difficulty,  existed  between  the  anterior  surface  of  the 
tumour  and  the  wall  of  the  abdomen,  and  also  about  the  right  iliac  fossa :  there  were  no 
visceral  adhesions. 

2  The  case  is  alluded  to,  Brit.  Med.  Jourii.  1879,  vol.  ii.  p.  3. 

3  Arch,  fur  Chirurr/.  Bd.  xxiii.  lift.  2. 
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the  inguinal  region,  that  is  the  most  frequent  and  the  most  impoi"tant.  There  are 
two  conditions  under  which  strangulation  of  a  hernia  is  more  likely  to  be  of  especial 
gravity,  because  of  its  acuteness.  These  are  : — (1)  When  a  loop  of  intestine  descends 
suddenly  past  the  testicle  into  a  portion  of  the  funicular  process  of  peritonaeum, 
which  remains  imperfectly  obliterated,  and  which  may  reach  down  into  the  un- 
occupied half  of  the  scrotum.  (2)  When  a  portion  of  intestine,  with  now  its  own 
peritoneal  sac,  which  has  for  some  time  appeared  in  the  inguinal  canal,  is  driven 
down  by  some  unusual  exertion  into  the  narrow  external  abdominal  ring.  In 
either  case,  but  especially  in  the  latter,  if  the  scrotum  be  little  developed,  and  there- 
fore inextensile,  the  portion  of  intestine,  on  emerging  from  the  external  abdominal 
ring,  may  ascend  upon  the  aponeurosis  of  the  external  oblique  muscle,  appearing  in 
the  groin  as  a  superficial  tumour  reaching  outwards  from  the  external  abdominal 
ring  towards  the  anterior  superior  iliac  spine.1 

The  points  which  appear  of  the  greatest  value  in  enabling  the  surgeon  to  decide 
upon  the  nature  of.  the  swelling  and  the  necessity  of  any  operation  will  now  be 
given, 

In  the  first  place,  it  must  be  remarked  that  the  history,  which  would  a  priori 
seem  to  be  of  great  help  in  these  cases,  occurring  as  they  do  in  adults,  is  of  little 
value,  owing  to  the  obtuseness  or  impatience  of  the  patient,  natural,  or  brought 
about  by  acute  and  unwonted  suffering. 

The  local  condition  presents  for  examination  (a)  the  condition  of  the  scrotum. 
But  here  it  is  noteworthy  that  the  presence  or  absence  of  a  testis  may  be  obscured 
by  the  presence  of  intestine,  vas  deferens,  or  epididymis,  which  have  descended  while 
the  testis  is  still  above ;  or  by  the  effusion  of  blood  or  inflammatory  products  into 
the  scrotum,  from  manipulation  of  the  swelling  above.  This,  which  is  most  per- 
plexing, may  be  recognised  by  the  ecchymosis  of  the  skin  of  the  scrotum,  when  this 
coexists,  (b)  The  characters  of  the  swelling  in  the  groin,  if  this  recall  the  definite 
and  characteristic  shape  and  size  of  a  testis  contained  in  a  tunica  albuginea, 
allowance  being  made  for  enlargement  due  to  the  past  or  present  attacks  of 
inflammation,  and  if  the  natural  feel  of  solid  resistance  and  testicular  sensation  be 
present.  On  the  other  hand,  irregular  shape,  resonance  to  percussion,  elasticity,  or 
the  sensation  of  a  granular  uneven  body,  will  point  to  intestine  or  omentum. 

With  reference  to  general  symptoms,  it  has  been  already  stated  that  when  the 
surgeon  has  to  deal  with  inflamed  retained  testis,  the  symptoms,  though  acute,  are 
chiefly  local  and  yield  readily  to  treatment.  But,  on  the  other  hand,  when  vomiting, 
though  intermittent,  is  persistent ;  2  when  constipation  is  absolute,  flatus  even  not 
being  passed ;  when  there  is  any  swelling  or  tenderness  of  the  abdomen,  starting  from 
the  iliac  fossa  on  the  affected  side ;  when  there  is  much  pain  referred  to  the  region  of 
the  umbilicus,  the  swelling  is  probably  due  to  the  presence  of  intestine,  and  an 
operation  is  called  for.  While  exploring  the  swelling  the  surgeon  must  bear  the 
following  points  of  difficulty  in  mind  : — When  the  inguinal  canal  is  sufficiently 
opened  it  will  be  a  question  whether  the  swelling  that  presents  itself  is  a  hernial  sac 
or  a  testis  in  its  tunica  vaginalis  distended  with  fluid.  If  the  symptoms  have  been 
acute  or  of  any  duration,  this  swelling  is  always  to  be  opened,  with  the  usual  pre- 
cautions in  opening  any  hernial  sac.  If  its  contents  are,  as  is  only  too  probable, 
blood-stained  serum  and  congested   small  intestine,  the  point  of  constriction,3  which 

1  As  in  a  case  of  Mr.  Hulke's,  where  an  oblique  inguinal  hernia  existed  on  each  side, 
together  with  retention  of  the  testes.      "Trans.  Med.-Chir.  Soc.  vol.  xlix.  p.  189. 

2  It  is  hoped  that  the  case  will  he  seen  before  that  bad  omen,  stercoraceous  vomiting,  has 
appeared. 

3  Every  surgeon  who  has  operated  on  many  cases  of  strangulated  inguinal  hernia  must 
have  met  with  some  where  the  constituents  of  the  cord  were  spread  out  and  separated  from 
each  other  around  the  hernial  sac.  This  in  very  likely  to  be  met  with  in  cases  of  retained  testis 
complicated  with  inguinal  hernia.  In  a  case  recorded  in  the  Lancet,  1859,  vol.  i.  p.  b'30, 
where  the  right  testis  had  never  appeared,  a  tumour  suddenly  appeared  in  the  groin  while 
the  patient  was  carrying  a  weight  of  107  lbs.  During  the  operation,  small  intestine 
and  omentum  were  met  with ;  and  after  the  intestine  was  returned  it  was  found  that  the 
'  cord  had  been  divided,  it  having  so  surrounded  the  external  abdominal  ring  as  to  appear  a 
portion  of  the  stricture.' 
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may  be  at  either  the  external  or  internal  ring,  may  require  notching  at  more  than 
one  spot  before  the  bowel  can  be  returned  ;  and  when  the  constriction  is  high  up,  as 
at  the  internal  ring,  the  surgeon  must  make  quite  sure  that  the  intestine  is  entirely 
returned  into  the  peritoneal  cavity. 

Complication  of  retained  or  misplaced  testis  with  hydrocele. — It  has  already  been 
shown  that  acute  hydrocele  is  not  uncommon  in  inflammation  of  a  retained  or  mis- 
placed testis.  Like  the  enlargement  of  the  inflamed  testis  itself,  the  effusion  of  fluid 
rapidly  yields  to  appropriate  treatment.  Under  other  circumstances  a  more  chronic 
effusion  of  fluid  may  also  gradually  appear  in  any  portion  of  the  tunica  vaginalis 
which  remains  unobliterated  about  a  retained  testis.  In  the  case  mentioned  on  p.  465 
this  collection  of  fluid  took  place  above  and  below  the  testis.  Occasionally  a  tubular 
collection  of  fluid  is  present  in  the  unobliterated  processus  funicularis,  and  this  may 
communicate  with  the  peritoneal  cavity,  the  process  being  sometimes  so  thickened 
(p.  473)  as  to  render  the  diagnosis  very  difficult. 

Where  a  hydrocele  complicating  a  retained  testis  seems  to  call  for  treatment,  the 
directions  given  below  may  be  referred  to  :  where  a  communication  seems  to  exist 
with  the  cavity  of  the  peritonaeum  the  radical  cure  by  antiseptic  incision  is  indicated 
(p.  488). 

Complications  of  misplaced  testis. — In  the  following  table  will  be  found  those 
diseases  which  are  connected  with  the  descent  of  the  testis  : — 

Retention  of  testis — (1)  in  abdomen;  (2)  in  iliac  fossa;  (3)  in  inguinal  canal; 
(4)  just  outside  external  abdominal  ring. 

Abnormal  passage  of  testis — (1)  into  perinseuni ;  (2)  through  crural  ring.  Inflam- 
mation from  blow,  pressure  of  abdominal  muscles,  &c.  Gangrene.  Peri- 
tonitis. Simulation  of  strangulated  hernia.  Gonorrheal  epididymitis. 
Tubercular  degeneration.     Malignant  disease.     Atrophy.     Sterility. 

Complication  with  hernia — (a)  from  adhesion  of  intestine  to  undescended  testis ; 
(/3)  from  coexisting  patency  of  tunica  vaginalis. 

Complication  toith  hydrocele — (a)  acute,  from  inflammatory  effusion  into  some 
unobliterated  portion  of  the  processus  vaginalis  peritonaei;  (/?)  similar 
effusion,  but  chronic.  In  either  of  the  above  cases  there  may  be  a  communi- 
cation with  the  cavity  of  the  peritonaeum  above,  or  an  extension  into  the 
scrotum  below,  according  to  the  extent  to  which  the  above  process  is 
obliterated. 

Inversion  of  the  testicle. — Here  the  position  of  the  parts  is  so  changed  that  the 
vas  deferens  and  epididymis  present  in  front,  being  attached  to  the  anterior  part  of 
the  gland,  the  body  of  the  testicle  being  behind.  M.  Maisonneuve  and  Mr.  Curling 
have  remarked  that  when  present  this  abnormality  is  only  met  with  on  one  side. 
It  is,  of  course,  a  congenital  affection.  Its  occasional  occurrence  must  be  remem- 
bered in  the  diagnosis  of  such  diseases  as  epididymitis,  both  the  acute  variety  and 
in  that  in  which  tubercular  deposits  are  met  with ;  and  in  the  treatment  of 
hydrocele  and  haematocele  the  presence  of  this  abnormality  may  be  of  even  greater 
importance. 


HYDROCELE, 


477 


Hydrocele, 
classification. 


/i.  Of  the  testis 


/  (a)   Hydrocele    of   tunica 
vaginalis. — The  fluid 
is  in  a  sac  connected  I 
with  that  of  the  tu-  ^ 
nica  vaginalis. 


s 

o 

s 


\ 


(I. 

(P)  Encysted  hydrocele. — 
The  fluid  is  in  a  sac 
distinct    from    that  / 
of  the  tunica  vagi-  ^  2. 
nalis. 


Ordinary  hydrocele. — The  fluid  dis- 
tends the  closed  sac  of  the  tunica 
vaginalis  (p.  478). 

Congenital  hydrocele. — A  communi- 
cation exists  between  the  cavity  of 
the  tunica  vaginalis  and  that  of 
the  peritonaeum  (p.  490). 

Infantile  hydrocele. — The  cavities  of 
the  tunica  vaginalis  and  that  of  the 
funicular  process  are  distended  with 
fluid,  but  these  are  shut  off  from 
the  peritoneal  cavity  by  a  septum 
usually  at  the  external  abdominal 
ring  (p.  492). 

Inguinal  hydrocele.  —  Hydrocele  in 
connection  with  a  retained  testis 
(p.  476). 

Encysted  hydrocele  of  the  epididy- 
mis.— The  fluid  is  encysted  in  the 
neighbourhood  of  the  epididvmis 
(p.  498). 

Encysted  hydrocele  of  the  testis. — The 
fluid  is  encysted  between  the  tu- 
nica albuginea  and  the  inner  sur- 
face of  the  tunica  vaginalis  (p.  498). 


ii.  Of  the  cord 


iii.  Complication 
of    hydro 
cele 


iv.  Hydrocele  of 
the  sac  of 
a  hernia 
(p.  504). 


f  (a)  Diffused. — The  fluid  being  a  serous  collection  of  the  nature  of 
oedema  in  the  cellular  tissue  of  the  cord  (p.  500). 

(j3)  Encysted. — The  fluid  being  contained  in  a  distinct  cyst  origi- 
nating usually  in  (1)  some  unobliterated  part  of  the  processus 
funicularis  (p.  501) ;  (2)  in  a  cyst  formed  independently  of 
the  processus  funicularis,  e.g.  in  dilatation  of  persistent  tubules 
of  the  organ  of  Giraldes  (p.  501). 

I  (a)  With  other  coexisting  hydroceles  (p.  502) — e.g.  (1)  bj'drocele  of 
tunica  vaginalis  with  encysted  hydrocele  of  testis ;  (2)  hy- 
drocle  of  tunica  vaginalis  with  encysted  hydrocele  of  cord  ; 
(3)  hydrocele  of  tunica  vaginalis  with  diffused  hydrocele  of 
cord. 

(j3)  With  hernics  (p.  503) — e.g.  (1)  Hydrocele  of  tunica  vaginalis 
with  inguinal  hernia;  (2)  hydrocele  of  cord  with  inguinal 
hernia. 


Acute  hydrocele. — When  the  term  hydrocele  is  used  a  chronic  affection  is  usually 
inferred.  Before  the  chronic  and  much  more  common  form  of  hydrocele  are  dis- 
cussed mention  must  be  made  of  the  acute  variety  of  the  disease. 

This  is  seen  in  acute  traumatic  orchitis,  more  commonly  in  the  various  kinds  of 
acute  epididymitis,  and  also  in  inflammation  of  the  tunica  vaginalis  after  injection, 
the  use  of  the  seton,  &c.2 

The  changes  in  this  serous  membrane,  when  inflammation  runs  high,  are  similar 
to  those  met  with  elsewhere.  It  rapidly  loses  its  smooth  and  glistening  appearance, 
becomes  extremely  vascular  and  covered  bjr  a  layer  of  soft '  lymph,'  richly  corpuscular, 

1  The  above  is  based  on  a  classification  given  by  Mr.  Curling  (loc.  supra  cit.  p.  88). 

2  Acute  hydrocele  may  also  occur  when  the  testis  is  retained  or  misplaced,  and  is  the 
seat  of  recurrent  attacks  of  acute  inflammation. 
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with  cells  of  various  forms.  Flakes  of  this  corpuscular  lymph,  becomiug  detached, 
fall  into  the  fluid,  which  at  the  same  time  is  poured  out  into  the  cavity  of  the 
tunica  vaginalis,  and  promote  its  coagulation.  The  epithelial  layer  is  soon  replaced 
by  a  layer  of  thick  indifferent  pyoid  cells,  probably  resulting  from  proliferation  of 
the  escaped  nuclei  of  the  epithelial  cells.  In  the  sub-epithelial  layer,  and  in  the 
connective  tissue  proper  of  the  tunica  vaginalis,  groups  of  rudimentary  corpuscles  are 
thickly  scattered,  some  of  which,  collecting  into  masses,  foi'm  purulent  foci;  while 
others,  in  parts  where  the  inflammation  has  run  less  high,  are  converted  into  fibre- 
cells.  Where  the  original  serous  membrane  has  been  converted  into  a  sort  of  granu- 
lation tissue,  corresponding  obliteration  of  its  sac  takes  place  elsewhere  over  more 
or  less  limited  areas,  adhesions  form,  and  are  gradually  converted  into  fibrous  tissue 
(fig.  100). 

The  fluid  of  such  an  acutely  inflamed  serous  sac  differs  as  much  from  that  of 
ordinary  hydrocele  as  the  richly  corpuscular  and  spontaneously  coagulating  fluid  of 
acute  pleurisy  differs  from  the  serous  fluid  in  hyclrothorax,  The  prognosis,  on  account 
of  the  tendency  to  absorption,  is  correspondingly  good. 

The  frequency  of  some  degree  of  acute  hydrocele  in  epididymitis  is  readily  ex- 
plained by  the  fact  that  only  subserous  cellular  tissue  lies  between  that  portion  of 
the  visceral  tunica  vaginalis  which  covers  the  epididymis  and  the  epididymis  itself. 
On  the  other  hand,  the  comparative  rarity  of  acute  hydrocele  after  orchitis  may  be 
accounted  for  by  the  arrangement  that  immediately  beneath  the  subserous  cellular 
tissue  lies  not  the  structure  of  the  testis  itself,  but  the  strongly  resistant  and  protect- 
ing tunica  albuginea.1 

Hydrocele  of  the  Tunica  Vaginalis.     Common  Vaginal  Hydrocele. 

This  consists  of  a  collection  of  serous  fluid  in  the  sac  of  the  tunica  vaginalis. 
Until  this  serous  fluid,  of  which,  normally,  only  just  sufficient  should  be  formed  to 
keep  the  parietal  and  serous  layers  moist,  has  collected  in  quantity,  it  is  a  mistake 
to  speak  of  the  cavity  of  the  tunica  vaginalis,  the  two  layers  being  in  contact  and 
gliding  freely  upon  each  other. 

Causes  of  hydrocele. — These  are  not  yet  entirely  cleared  up.  A  certain  number 
of  cases,  as  we  have  seen  (p.  477),  may  be  called  acute  hydrocele,  their  origin  being 
clearly  inflammatory,  e.g.  after  a  blow,  or  epididymitis.  Again,  when  a  hydrocele 
occurs  in  connection  with  the  irritation  of  the  enlarged  testis  of  syphilis,  or  of  the 
much  rarer  loose  body  in  the  tunica  vaginalis  (p.  513),  it  may  be  correctly  said  to 
originate  in  an  irritation,  a  condition  akin  to  inflammation,  and  easily  passing  into 
it,  though  here  the  term  acute  hydrocele  cannot  be  applied. 

But  with  regard  to  hydrocele  of  the  tunica  vaginalis  that  is  ordinarily  met  with, 
ib  is  still  disputed  whether  it  originates  as  some  inflammatory  effusion  or  as  a  simple 
dropsy.  The  following  are  the  chief  points  on  either  side.  Those  who  put  forward 
an  inflammatory  origin  might  point  (1)  to  the  large  proportion  of  albumen,  which  is 
greater  than  that  present  inordinary  dropsical  collections  (vid.  infr.) ;  (2)  to  the 
frequency  with  which  a  fibrinogenous  substance2  is  met  with  in  the  fluid,  and  occa- 
sionally spontaneous  coagulation  f  (3)  the  absence  of  any  marked  tendency  to  hydro- 
cele in  cases  which  would  seem  to  predispose  to  it  if  it  were  a  simple  dropsical 
collection,  viz.  cardiac  disease  and  large  varicoceles.  On  the  other  hand,  those  who 
look  upon  hydrocele  as  a  local  form  of  dropsy,  might  reply  with  truth  that  no  collec- 
tion of  fluid  (however  originating)  in  a  sac,  if  situated  like  the  tunica  vaginalis,  could 

1  Gendrin,  Hist.  anat.  des  Infl.  t.  i.  p.  G4,  first  drew  attention  to  the  fact  that  when  the 
subserous  cellular  tissue  extends  directly  into  a  contiguous  organ,  as  it  readily  shares  in  the 
inflammation  of  the  serous  membrane  above,  it  as  readily  transmits  this  inflammation ;  but 
when  this  subserous  cellular  tissue  meets  with  some  tissue  very  different  to  itself,  its  power 
of  propagating  inflammation  is  checked. 

2  Buchanan,  Proc  Phil.  Soc.  of  Glasgow,  Feh.  1845;  Schmidt,  Reichert  unci  Du-JBois, 
Arehiv,  1801,  S.  -555 ;  Virchow,  Die  leranhhaften  Geschwittste,  S.  157 ;  Arch.  1847,  i.  p.  572. 

'■'•  This  is  rarely  met  with.  The  fluid  in  such  a  case  would  he  similar  to  that  effused  in  acute 
pleurisy.     Such  cases  usually  occur  after  injury,  and  are  of  good  omen  for  spontaneous  cure. 
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long  exist  or  attain  any  size  without  being  exposed  to  so  much  disturbance  and 
irritation  that  the  fluid  would  soon  assume  characters  assimilating  it  to  one  originating 
in  inflammation.  Thus  the  presence  of  albumen,  of  fibrinogen,  and  even  of  little 
flocculent  matters  floating  on  the  liquid,  would  be  accounted  for.  The  fact  that 
hydroceles  are  infrequent  in  cases  of  general  anasarca,  cardiac  disease  and  varicocele, 
is,  no  doubt,  against  the  theory  of  a  dropsical  origin ;  but,  on  the  other  hand,  with 
regard  to  the  former  diseases,  the  inactive  life  and  recumbent  position  must  be 
remembered.1  With  regard  to  varicocele,  just  as  in  a  varicose  condition  of  the  veins 
of  the  lower  extremity,  the  blood-current  can  still  be  carried  on  by  the  deep  veins, 
so  in  varicocele,  however  marked  the  enlargement  in  certain  veins  be,  there  is  always 
a  sufficient  number  of  small  veins  unaffected  (fig.  113)  to  carry  on  the  slowly-moving 
venous  current.  And  the  frequency  with  which  some  form  of  support  is  made  use 
of  in  advanced  cases  is  not  to  be  lost  sight  of.  To  the  above  arguments,  the  entire 
absence  of  any  history  of  inflammation  in  the  great  majority  of  cases  may  be  added. 
Hydrocele  of  the  tunica  vaginalis  usually  commences  insidiously  and  without  pain, 
the  attention  of  the  patient  being  usually  only  drawn  to  the  increasing  size  of  the 
scrotum.  This  is  not  the  history  with  which  any  affection,  did  it  own  an  inflam- 
matory cause,  would  be  noticed  to  begin  in  a  region  with  such  sensitive  surroundings 
as  the  tunica  vaginalis. 

I  consider  that  in  the  great  majority  of  cases  the  effusion  of  fluid  commences 
passively,  and  without  any  irritation  or  inflammation  to  begin  with,  the  causes  pre- 
disposing to  its  production  being  the  pendent  position,  the  relaxed  2  and  atonic  condi- 
tion of  the  cremaster  and  dartos,  feeble  cardiac  cumulation,  deficiency  of  tone  in  the 
scrotal  blood-vessels  and  lymphatics,  together  with,  perhaps,  a  tendency  to  venous 
congestion  from  hepatic  and  renal  degeneration.  All  these  conditions,  which  com- 
bine to  bring  about  a  passive  effusion,  are  naturally  most  active  in  middle  life,  this 
being  the  age  when  the  ordinary  hydrocele  of  the  tunica  vaginalis  is  most  frequently 
met  with.  After  a  while,  as  the  fluid  increases  in  bulk,  it  becomes,  from  exposure 
to  friction,  &c,  liable  to  irritation  and  inflammatory  changes  which  show  themselves 
both  in  the  fluid  and  in  the  tunica  vaginalis  itself. 

Characters  and  constituents  of  the  fluid. — The  reaction  of  the  fluid  is  neutral, 
the  specific  gravity  varies  from  1020  to  1025,  1024  being  very  common.  It  con- 
tains rather  less  animal  matter  than  serum,  though  more  than  the  fluid  of  ascites  or 
hydrothorax,  the  amount  of  albumen  in  hydrocele  fluid  being  about  6  per  cent.  •  3  in 
that  of  ascites  4*25.  It  is  odourless,  deposits  no  sediment  till  becoming  turbid  from 
putrescence.  Its  colour  is  pale  yellow,  citron,  amber,  or  of  a  greenish  tinge,  often 
darker  in  tint  from  an  admixture  of  blood.  In  long-standing  cases  cholesterin  4  is 
often  present  in  pearly  scales,  diffused  at  first  through  the  fluid  and  giving  it  a 
glistening  appearance,  and  then,  by  rest,  slowly  subsiding.  Occasionally  the  fluid 
resembles  milk.5     On  the  whole,  however,  it  is  not   very  variable  in  appearance  or 

1  Mr.  Curling,  loc.  supra  cit.  p.  100,  remarks  as  follows  on  this  point :  '  Iirdisturbed  states 
of  the  circulation  from  disease  of  the  heart,  the  tunica  vaginalis  is  not  so  frequently  the  seat 
of  dropsical  effusion  as  the  other  serous  membranes,  with  the  exception  of  the  arachnoid ; 
but  this  is  partly  owing  to  the  pressure  exerted  around  the  testicle  by  the  accumulation  of 
fluid  in  the  scrotum,  and  the  relief  to  the  spermatic  vessels  afforded  by  the  cedema.  In  cases, 
however,  of  general  anasarca,  I  have  very  frequently  found  slight  effusion  into  the  vaginal 
sac  combined  with  cedema  of  the  scrotum.' 

2  Dr.  Viguier,  Le  Progres  Med.  1877,  p.  788,  draws  attention  to  the  frequency  of  orchitis 
and  hydrocele  in  hot  climates.  Owing  to  the  flaccid  condition  of  the  scrotum,  the  testicles 
are  more  exposed  to  injury.  The  resulting  attacks  of  orchitis  being  accompanied  by  hydrocele 
and  the  secretion  of  the  tunica  vaginalis  not  being  absorbed,  the  frequency  with  which 
hydrocele  is  met  with  is  explained. 

3  Dr.  Bostock,  Med.-Chir.  Trans,  vol.  iv.  p.  73. 

4  Occasionally  in  very  old  cases  the  only  fluid  found  in  the  much  thickened  tunica 
vaginalis  is  a  little  thick,  syrupy  fluid,  consisting  entirely  of  cholesterin.  For  the  difficulties 
of  diagnosis  in  these  cases,  see  the  case  on  p.  484.  The  origin  of  the  cholesterin  is  not 
yet  fully  known.  Virchow,  loc.  supra  cit.,  attributes  its  origin  to  a  fatty  degeneration  and 
shedding  of  the  inner  surface  of  the  sac.  From  this  fatty  metamorphosis  crystallisation 
results,  and  thus  the  cholesterin. 

5  Such  cases  are  recorded  by  M.  Vidal,  Chir.  t.  v.  p.  170.    In  the  Path.  Soc.  Trs,  vol.  xvi. 
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character.  The  quantity  varies  ;  usually  it  is  under  a  pint,  eight  to  ten  ounces  being 
a  common  amount;  sometimes  it  amounts  to  several  quarts.  The  hydrocele  of 
Gibbon,  the  historian,  is  still,  probably,  without  a  rival  in  this  respect,  the  quantity 
removed  by  Mr.  Cline  l  in  that  case  being  six  quarts.  Microscopically,  nothing  is 
found  in  hydrocele  fluid  beyond  a  few  epithelial  or  blood-cells,  and  occasionally 
cholesterin  crystals. 

Changes  in  the  tunica  vaginalis  and  in  the  other  layers  of  the  scrotum. — As  a 
rule,  but  little  alteration  of  the  tunica  vaginalis  takes  place  for  some  time,  the  wall 
remaining  thin  and  ti'ansparent,  in  spite  of  repeated  tappings.  In  advanced  stages, 
however,  from  the  prolonged  irritation,  &c,  and  more  especially  after  any  injury  or 
effusion  of  blood,  the  tunica  vaginalis  becomes  opaque  and  thick,  the  subserous  con- 
nective-tissue is  also  thickened  and  condensed,  being  gradually  converted  into  a  kind 
of  laminated  fascia.  In  extreme  cases  of  this  hyperplastic  thickening  the  tunica 
vaginalis  may  present  to  the  unaided  eye  the  appearance  of  cartilage,  either  over  an 
extensive  area,  or  as  localised,  projecting  masses.  Later  on,  as  in  other  serous 
membranes,  e.g.  the  pericardium,  calcification  may  take  place  in  this  densely  sclerosed 
tissue.2  In  addition  to  plates  of  this  kind,  or  flattened  masses,  others  of  a  similar 
nature,  but  different  shape — e.g.  warty,  pedunculated,  or  polypoid — are  not  uncom- 
mon (p.  513). 

It  is  of  no  slight  importance  to  remember  the  possible  existence  of  these  altera- 
tions in  certain  cases,  as  where  great  thickening  or  calcification  is  present,  the  altered 

tunica  vaginalis  will  be  very  evascular,  and  but  little  inclined 

Fig.    100.      Hydrocele,     ^0  resp0nc{  with  mild  inflammatory  exudation  to  the  ordi- 

W'  '  alisVPath      nary  treatment.      Thus,  if  iodine  injection  be  used,  there  is  a 

Mus.  ifniv.  Camb.)       risk  that  it  will  be  without  result ;  while  if  stronger  methods 

are  used,  it  is  to  be  feared  that  sloughing  of  the  dense  evas- 
cular tissue  will  follow,  with  destruction  of  the  scrotum  and 
other  grave  sequelae. 

The  cremaster  is  often,  as  in  large  hernia?,  increased  in 
size,  this  being  partly  due  to  a  true  hypertrophy,  from  the 
increased  work  which  the  muscle  has  to  perform;  but  in 
part  also  to  chronic  inflammatory  thickening  of  its  intermus- 
cular septa. 

Arrangement  of  cavity  of  tunica  vaginalis. — Usually  this 

is  single,  and  when  much  distended,  pyriform  in  shape,  from 

the   extension    upwards  of  the  parietal  portion  along  the 

cord.     Occasionally,  from  the  absence  of  this  extension,  or 

from  its  obliteration  by  inflammatory  thickening,  the  shape 

is  more  circular.3     An  hour-glass  shape,  the  hydrocele  '  en 

bissac  '  4  of  some  French  writers,  is  not  uncommonly  met  with. 

Here  the  constriction  is  due  to  a  thickened  band  in  the  tunica 

vaginalis,  rendering  it  more  unyielding  at  this  spot  than  elsewhere.     In  these  cases 

the  two  cavities  usually,  but  not  invariably,  communicate.     The  question  whether 

synechia?  or  inflammatory  adhesions  (fig.    100)    can  produce  a  bilocular   or  multi- 

p.  184,  a  case  is  recorded  which  in  all  its  external  characters  and  history  resembled  ordinary 
hydrocele.  The  fluid  was  undistinguishable  from  cow's  milk  by  the  unaided  eye.  Its  sp.gr. 
was,  however,  1019;  that  of  milk  being  about  1030.  The  milky  appearance  was  due  to  the 
presence  of  fat,  as  when  shaken  up  with  ether  the  liquid  became  transparent,  and  of  the 
ordinary  colour  of  hydrocele  fluid.  Conversely,  on  adding  animal  oil  to  the  ordinary  fluid,  it 
became  similar  to  the  milky  specimen.  It  was  thought  probable  in  the  report  on  the  above 
specimen  that  it  was  merely  '  ordinary  hydrocele  fluid  plus  some  of  the  fatty  matters  of  the 
blood,  probably  exuded  by  the  capillaries  of  the  tunica  vaginalis.'  No  spermatozoa  were 
detected.  Microscopically  the  specimen  consisted  of  innumerable  small  globules,  apparently 
composed  of  oil,  and  coated  with  albumen  like  those  of  milk,  floating  in  a  colourless 
liquid. 

1   Sir  A.  Cooper,  loc.  supra  cit.  p.  172. 

:  Virchow,  loc.  supra  cit.,  compares  these  to  the  dense  plates  met  with  on  the  spleen  in 
peri-splenitis. 

3  The  pyriform  shape  wbich  is  said  to  be  characteristic  is  best  seen  in  infants. 

4  For  another  variety  of  this,  see  below. 
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1  ocular  condition  is  one  of  great  importance  in  treatment.  From  the  facility  with 
which  most  hydroceles  are  emptied  by  a  single  tapping,  the  presence  of  more  than 
one  cavity  is  certainly  rare.  Prof.  Virchow  l  speaks  of  this  alteration  as  not 
uncommon,  and  as  usually  met  with  on  the  sides  of  the  epididymis.  Mr.  Curling 2 
believes  that  more  than  one  cavity  is  very  rarely  met  with,  and  he  believes  that 
what  is  called  a  multilocular  hydrocele  is  usually  a  form  of  the  encysted,  or  a 
complication  of  the  vaginal  and  encysted.  Mr.  Curling  also,  in  reference  to  this 
subject,  draws  attention  to  the  fact  that  one  form  of  sac  or  pouch,  which  is  often 
met  with  in  hydroceles,  is  not  commonly  described.  It  is  formed  by  the  distension 
of  the  digital  pouch,  or  depression  of  the  visceral  part  of  the  tunica  vaginalis 
between  the  testis  and  epididymis,  and  is  thus  situated  on  the  inner  side  of  the 
testis,  though  the  opening  into  it  is  always  found  on  the  outer  side,  between  the 
testis  and  epididymis.  Dr.  Beraud 3  has  described  a  variety  of  mixed  hydrocele,  or 
hydrocele  '  en  bissac.'  In  the  course  of  a  dissection  he  found  a  hydrocele  consisting 
of  two  cavities — the  one  scrotal  or  superficial,  the  other  the  vaginal  cavity  proper. 
The  former,  the  larger  of  the  two,  lay  in  front  of  the  testicle,  and  was  bounded 
externally  by  the  dartos,  its  inner  surface,  white  and  smooth  and  polished,  had 
all  the  features  of  a  serous  membrane.  This  and  the  vaginal  cavity  proper  were 
joined  at  the  upper  part  by  an  opening  the  size  of  a  franc-piece,  the  borders  of  the 
opening  being  round  and  smooth.  In  discussing  the  cause  of  this  peculiar  hydro- 
cele, Dr.  Beraud  puts  aside  the  idea  that  it  resulted  from  tapping  and  the  non-closui'e 
of  the  puncture  in  the  tunica  vaginalis,  and  consequent  collection  of  fluid  subcuta- 
neously,  and  also  the  theory  that  the  two  sacs  developed  independently  and  simul- 
taneously. Having  found  on  injection  of  the  tunica  vaginalis  with  tallow  at  a  low 
pressure  that  an  exact  mould  showed  numerous  processes  of  the  serous  tunic,  which 
form  glove-like  diverticula,  Dr.  Beraud  considers  that  the  bilocular  hydrocele  may 
originate  in  one  of  these.  During  the  formation  of  a  hydrocele  such  a  process 
becomes  gradually  distended ;  being  less  firm  and  resistant  than  the  tunica  vaginalis 
itself,  it  gradually  forms  a  large  pouch,  surpassing  in  size  the  sac  of  the  tunica 
vaginalis,  and  ultimately  lodging  itself  in  the  cellular  tissue  of  the  dartos.  Such 
hydroceles,  as  pointed  out  by  Dr.  Beraud,  may  be  known  by  their  extreme  trans- 
lucency,  and  by  their  more  rapid  development,  the  fluid  meeting  with  less  resistance 
in  the  dartos  and  skin  than  in  the  tunica  vaginalis. 

Position  of  the  testis  in  vaginal  hydrocele. — This  is  usually  to  be  found  at  a  spot 
on  the  posterior  part  of  the  swelling,  and  a  little  below  the  centre,  where  its  position 
can  be  detected  by  pressure  and  by  the  translucency  test.  But  irregularities  in  this 
arrangement,  though  uncommon,  should  be  borne  in  mind.  Thus  the  testicle  may 
be  at  the  lower  and  fore  part  of  the  hydrocele,  owing  to  congenital  inversion  of  the 
organ  (p.  476).  In  other  cases  inflammation  of  the  tunica  vaginalis,  leading  to 
adhesions,  may  have  caused  the  testis  to  become  adherent  in  front  before  the  forma- 
tion of  the  hydrocele.  In  such  cases  the  fluid  bulges,  and  can  be  tapped  on  either 
side.  On  account  of  the  undoubted  existence  of  these  varieties,  the  position  of  the 
testis  should  be  ascertained,  in  every  case,  before  any  tapping  is  undertaken.  And 
the  reader  should  be  here  reminded  that  in  large  hydroceles,  whei^e  the  walls  are 
tense  and  the  testis  projects  into  the  cavity,  it  cannot  be  distinguished  by  manipu- 
lation. 

Condition  of  the  testis  in  vaginal  hydrocele. — This  is  usually  sound.  It  may  be 
altered  in  shape,  flattened  by  the  pressure  of  the  fluid,  and  in  long-standing  cases 
somewhat  atrophied.  But  the  glandular  structure  which  remains  is  usually  capable 
of  exercising  its  functions,  having  probably  been  protected  from  the  closely-contiguous 
inflainmation  by  its  tunica  albuginea. 

Period  of  life. — A  hydrocele  may  be  met  with  at  all  periods  of  life,  but  it  is  most 
frequent  in  infancy  and  at  middle  age.  In  the  former  case  it  is  of  course  due  to 
incomplete  shutting  off  of  the  tunica  vaginalis  (p.  490).     When  a  simple,  uncompli- 

1  Die  hrarikhaften  Gesehwiilste,  Bd.  i.  Vor.  48.  ';  Loc.  supra  cit.  p.  95, 

:i  Archiv.  gen.  de  Med.  1856,  p.  P>70. 
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cated  hydrocele  of  the  tunica  vaginalis  appears  in  a  young  adult,  a  history  of  injury 
or  syphilitic  orchitis  may  be  expected. 

Side  affected. — The  relative  frequency  with  which  the  right  or  left  tunica 
vaginalis  is  affected  has  been  variously  stated.1  But  when  a  really  large  number  of 
cases  are  collected  for  examination,  it  will  appear  that  hydrocele  affects  the  right  or 
left  side  about  equally.     The  following  table  is  given  by  Prof.  Kocher  2  : — 


Left 

Eight 

Double 

Bryant  (117), 
Socin 
Baum 
Langenheck 

and  Curling  (115)  =  232  cases    . 
.        .         .        .       15    „       . 
.        .         .        .      99     „       . 
.         .        .        .       69     „      . 

415     „      . 

106 

8 
48 
28 

106 
5 

45 
31 

20 
2 
6 

10 

190 

187 

38 

It  should,  however,  be  stated  that  in  a  still  larger  number  of  cases  (1,000)  col- 
lected by  M.  Dujat,3  the  left  side  showed  a  preponderance.  The  numbers  here  were 
on  the  left  324,  on  the  right  305  ;  370  being  double. 

Symptoms  of  vaginal  hydrocele.  — Easy  as  the  diagnosis  of  hydrocele  usually  is, 
there  is  no  symptom  which  is  absolutely  decisive.  The  principal  diagnostic  sign  is 
the  transparency  or  translucency.  This  is  best  obtained  in  a  darkened  room  by  the 
surgeo  n  grasping  the  neck  of  the  tumour  firmly  but  gently,  so  as  to  press  its  con- 
tents downwards,  and  forcibly  distend  and  put  on  the  stretch  the  lower  part  of  the 
tumour.  Supposing  it  to  be  a  right-sided  hydrocele,  this  is  done  with  the  left  hand  ; 
the  ulnar  border  of  the  right  hand  is  then  placed  against  the  extremity  of  the  tumour, 
while  an  assistant,  holding  a  candle  in  his  hand,  brings  the  flame  close  to  the  opposite 
side  of  the  scrotum,  and  holds  it  there  steadily.  Translucency  may  be  difficult  of 
detection  where  the  sac  is  much  thickened,  or  in  cases  where  any  blood  is  mixed 
with  the  hydrocele  fluid  (hydro-hsematocele).  In  these  cases  aid  may  be  sometimes 
given  by  the  use  of  the  stethoscope.  Where  this  does  not  satisfactorily  clear  up  the 
case,  a  careful  antiseptic  incision  will  be  a  wiser  step  than  puncture  with  a  grooved 
needle  or  fine  trocar.  This,  however,  will  rarely  be  needful.  It  is  obvious  that  a 
hydrocele  cannot  usually  have  become  so  thick  as  to  lack  translucency  without  the 
patient  being  probably  able  to  give  a  history  of  previous  tappings.  But,  on  the  other 
hand,  it  may  be  asked  whether  translucency  is  ever  met  with  save  in  hydroceles. 
Prof.  Humphry  has  carefully  examined  hernise  and  other  swellings  for  the  purpose  of 
ascertaining  how  far  transparency  may  really  be  relied  upon  as  an  evidence  of  the 
presence  of  hydrocele  or  watery  cyst  in  the  scrotum,  and  has  not  found  it  to  fail. 
That  is  to  say,  every  swelling  which  has  transmitted  the  light  of  a  candle  or  the  sun 
has  proved  to  contain  light- coloured  fluid.  Even  in  the  hernia  of  young  children, 
where  the  bowel  and  its  coverings  are  thin,  the  light  of  a  candle  placed  close  to  the 
part  fails  to  shine  through.4 

As  bearing  on  the  above  subject,  the  following  case,  which  was  under  the  care  of 
Prof.  Humphry,  is  of  interest. 

Transparent  swelling  in  and  near  the  inguinal  canal  proving  to  be  abscess. — A  young 
woman  had  a  fluctuating  swelling,  as  large  as  a  turkey's  egg,  over  the  region  of  the  right 
external  inguinal  ring,  extending  towards  the  pubes  in  the  one  direction,  and  along  the  course 
of  the  inguinal  canal  in  the  other.  It  was  seen  to  be  transparent  when  examined  with  a 
candle,  and  was  thought  possibly  to  be  a  cyst  or  collection  of  fluid  in  the  canal  of  Nuck.     It 


'  Mr.  Curling,  loc.  supra  cit.  p.  98,  found  the  majority  of  his  cases  on  the  right  side.  Mr. 
Osborn,  Hydrocele,  p.  21,  considers  that  the  left  side  is  the  one  most  frequently  affected.  Mr. 
Osborn,  who  has  excluded  all  cases  of  traumatic  hydrocele,  thinks  that  this  greater  frequency 
on  the  left  side  may  be  explained  by  the  greater  dependency  of  the  left  testis,  and  the  mode 
of  exit  of  its  blood  into  the  renal  vein. 

2  Loc.  supra  cit.  p.  0] .  3  Gaz.  med.  1838. 

4  Thai  this  statement  is  not  universally  correct  is  shown  by  a  case  of  Mr.  Beck's,  Brit. 
Med.  Journ.,  Dec.  9,  1882,  in  which  a  strangulated  inguinal  hernia  in  an  infant  of  10  weeks 
was  '  quite  translucent,' 
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had  commenced  two  years  previously,  was  gradually  increasing,  and  was  a  source  of  much 
inconvenience.  A  careful  incision  was  made  into  it,  giving  vent  to  a  quantity  of  serum, 
followed  by  thin  pus  and  masses  of  soft  white  lymph.  It  was  evident  that  the  pus-corpuscles 
and  the  lymph  had  subsided  to  the  bottom  of  the  abscess  as  the  patient  lay  in  bed,  and  had 
left  the  exposed  part  full  of  serum  only,  and  therefore  transparent.  A  free  vent  was  given 
to  the  pus  ;  gradually  the  discharge  ceased,  and  the  part  healed. 

In  subacute  orchitis  or  epididymitis  the  thin  layer  of  fluid  which  is  often  present 
causes  slight  translucency,  but  this  is  very  different  from  the  more  or  less  luminous 
mass  met  with  usually  in  vaginal  hydrocele. 

The  usually  pyriform  shape,  the  fluctuation,  the  dulness  on  percussion,  the  fact 
that  the  swelling  cannot  be  returned  into  the  abdomen,  the  freedom  and  normal  con- 
dition of  the  cord,  are  all  points  to  which  attention  should  be  paid. 

The  external  characters  of  the  swelling  are  also  noteworthy,  though  not  abso- 
lutely characteristic.  Thus  the  swelling  is  usually  limited  to  the  scrotum,  and  does 
not  involve  the  groin :  it  is  smooth  and  uniform ;  and  when  the  swelling  is  large  the  skin 
of  the  penis  is  so  dragged  forward  that  its  body  is  buried,  and  its  aperture  is  only 
represented  by  an  opening  like  a  button-hole,  or  one  that  recalls  the  umbilicus.  Its 
progress  is  usually  slow  and  painless,  the  direct  inconvenience  being  due  to  its  bulk  and 
weight ;  the  former  impeding  free  movement  and  exposing  the  part  to  injury,  and  also 
causing  annoyance  from  the  fact  that  it  causes  an  unsightly  swelling  apparent  through 
the  patient's  dress,  the  latter  producing  an  increasing  pull  upon  the  cord,  and  thus 
proving  a  source  of  discomfort  referred  to  the  inguinal  and  lumbar  regions.  The  above- 
mentioned  drag  upon  the  penis,  and  consequent  interference  with  micturition,  &c, 
is  another  trouble  which  often  causes  the  patient  to  have  resort  to  tapping.  Pain 
is  very  rare,  and  is  usually  only  met  with  in  cases  of  rapid  re-collection  of  the  fluid 
after  it  has  been  drawn  off,  in  which  cases  the  possibility  of  some  admixture  of  blood, 
or  of  the  rarer  complications  of  a  loose  body  in  the  sac  of  the  tunica  vaginalis  (p.  513), 
is  to  be  borne  in  mind. 

Diagnosis  of  hydrocele  of  the  tunica  vaginalis. — It  is  in  old  hydroceles  with 
thickened  altered  walls  and  condensed  contents,  that  the  transparency,  fluctuation, 
smooth  uniform  surface,  and  compar-ative  lightness  will  be  wanting,  and  the  diagnosis 
correspondingly  difficult.  The  affections  which  are  most  liable  to  be  mistaken  for 
hydrocele  are  scrotal  hernise,  haematocele,  and  some  forms  of  new  growth  of  the 
testis.  The  distinction  of  a  hydrocele  from  scrotal  hernia  will  usually  be  easy  if 
attention  be  paid  to  the  following  points.  The  hydrocele  begins  at  the  bottom  of  the 
scrotum,  and  rarely  reaches  as  far  as  the  external  abdominal  ring  (p.  492);  whereas 
the  hernia  begins  above,  and  gradually  descends.  The  hernia  usually  gives  an  im- 
pulse on  coughing,  is  resonant  on  percussion,  or,  if  dull,  gives  the  lobulated  or 
irregular  feel  of  omentum,  can  usually  be  returned  with  a  sudden  slip  on  pressure 
or  characteristic  gurgling,  and  often  varies  with  the  position  of  the  patient,  whether 
erect  or  lying  down.1  In  hydrocele  the  cord  can  be  felt  distinctly  above  the  tumour, 
but  in  hernia  its  presence  is  much  less  clearly  marked.  In  hydrocele,  as  already 
stated  (p.  481),  the  testis  is  not  easily  felt,  especially  when  it  projects  into  the  cavity 
of  a  large  hydrocele ;  in  hernia,  on  the  other  hand,  it  is  usually  to  be  felt  in  the 
fundus  scroti  distinct  from  the  hernia,  save  when  this  is  congenital. 

The  diagnosis  between  hydrocele  and  hernia  is  especially  difficult  when  the 
former  extends  upwards  along  the  cord  to  the  ring,  or  into  the  inguinal  canal  as 
high  as  the  internal  ring,  and  thus  receives  a  distinct  impulse  on  coughing  (p.  492). 
If,  in  addition  to  this  symptom,  the  sac  is  thick,  or  the  contents  of  dark  colour,  and 
transparency  thus  absent,  the  surgeon  will  have  only  the  history  to  go  by,  and  the 
patient  will  often  not  have  noticed  whether  the  swelling  began  below  or  above. 
Here  the  doubt  can  only  be  cleared  up  by  a  careful  antiseptic  incision. 

A  hematocele  is  usually  distinguishable  from   a  hydrocele  by  the   absence  of 

1  An  intelligent  patient  will  often  notice  a  diminution  in  the  size  of  his  hydrocele  on  first 
rising  in  the  morning;  hut  this,  which  is  due  to  absorption,  is  quite  different  from  the  more 
rapid  return  of  the  hernia. 

I  I  2 
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tr  ansparency,  the  greater  weight,  the  obscureness  of  the  fluctuation,  the  suddenness 
of  the  onset,  and  usually  the  history  of  an  accident.  But  in  certain  cases  of  hydro- 
cele of  long  standing,  and  where  no  history  can  be  obtained,  a  careful  incision  with 
antiseptic  precautions  must  be  resorted  to.  Such  an  incision  is  to  be  preferred  to 
puncture  with  a  trocar,  because  more  information  is  obtained  by  it,  and  because,  if 
the  swelling  turn  out  to  be  a  hydrocele  with  thickened  sac,  a  free  incision,  followed 
by  granulation,  is,  on  the  whole,  the  best  treatment.  The  following  case,  which 
was  under  Prof.  Humphry's  care,  is  an  illustration  of  the  difficulties  occasionally  met 
with  in  the  diagnosis  of  hydrocele. 

A  man,  set.  45,  had  swelling  of  tbe  left  testicle  as  large  as  a  cocoa-nut,  heavy  as  if  it 
•were  solid,  and  with  indistinct  feeling  of  fluctuation ;  not  the  slightest  transparency;  slight 
constriction  near  the  middle  ;  large  tortuous  veins  upon  its  fore  part ;  the  cord  healthy.  It 
was  said  to  have  followed  a  How,  after  which  the  part  became  swollen  and  painful.  The 
swelling  continued,  and  the  case  was  supposed  to  he  a  hematocele.  Yet  puncture  with  a 
trocar  gave  vent  to  twelve  ounces  of  the  ordinary  straw-coloured  fluid  of  hydrocele,  and  the 
sac  was  found  to  he  much  thickened. 

The  diagnosis  between  hydrocele  and  malignant  disease  of  the  testis  will  occa- 
sionally be  obscure  where  in  a  long-standing  hydrocele  hardness  and  uneven  surface, 
want  of  ti'ansparency,  and  obscureness  of  fluctuation,  owing  to  the  cartilaginous  nature 
of  the  wall  and  the  thickened  contents,  simulate  the  characters  of  the  firmer  or 
more  fibrous  carcinomata  of  the  testis.  The  following  cases  illustrate  the  above 
difficulty. 

A  tumour  '  of  small  sizp  in  the  scrotum  of  an  old  man  was  so  irregular  and  uneven, 
felt  so  solid,  and  weighed  so  heavy,  that  it  was  impossible  to  determine  exactly  whether  the 
swelling  was  occasioned  by  a  morbid  enlargement  of  the  gland,  a  hematocele,  or  a  hydro- 
cele with  the  sac  unusually  thickened.  Owing  to  the  age  of  the  patient,  any  operation  was 
out  of  the  question.  After  his  death,  from  disease  of  the  chest,  the  tumour  was  found  to  he 
a  hydrocele,  the  sac  of  which  was  lined  by  an  extremely  dense  false  membrane,  and  contained 
a  soft  oleaginous  substance,  consisting  chiefly  of  cholesterin. 

A  man,-  aged  about  40,  whose  right  testicle  had  been  violently  bruised,  suffered  per- 
sistently from  acute  pain  in  it  for  several  years,  the  size  of  the  organ  steadily  increasing  all 
the  time.  The  testis  was  hard,  weighty,  uneven,  and,  in  addition  to  the  fact  that  it  was 
always  acutely  sensitive,  it  was  also  from  time  to  time  the  seat  of  lancinating  pains,  such 
as  are  usually  looked  upon  as  almost  characteristic  of  carcinomatous  degeneration.  M. 
Dupuytren  pronounced  it  a  sarcocele,  and  recommended  extirpation,  which  was  performed 
very  shortly  afterwards.  The  testis  being  exposed  by  an  incision,  the  operator,  having 
detected  a  fluctuating  spot,  in  order  to  make  sure  of  the  diagnosis,  plunged  in  the  point  of 
his  bistomy ;  as  there  immediately  followed  a  jet  of  liquid,  reddish  in  colour  and  without 
odour,  apparently  analogous  to  what  is  found  in  the  cysts  of  degenerating  new  growths, 
extirpation  of  the  testis  was  performed. 

On  subsequent  examination  of  the  tumour  it  was  found  that  it  was  entirely  formed  of  a 
tunica  vaginalis,  which  had  become  cartilaginous  and  of  unequal  thickness.  The  cavity  which 
had  been  entered  by  the  puncture  at  the  time  of  the  operation  was  nothing  more  than  the  proper 
sac  of  the  tunica  vaginalis;  and  the  liquid  which  had  escaped  owed  its  qualities  and  colour 
to  admixture  with  a  certain  quantity  of  blood.  This  had  come  from  an  opening  exactly 
circular,  with  smooth  edges,  and  about  two  lines  in  diameter,  which,  placed  at  the  lower  and 
posterior  part  of  the  tunica  vaginalis,  involved  both  this  and  the  tunica  albuginea.  Through 
this  opening  could  be  seen  the  glandular  substance  of  the  testis  itself,  sound  and  healthy. 

The  diagnosis  of  the  various  complications  of  hydrocele  will  be  considered  later 
on  (p.  502). 

Treatment  of  vaginal  hydrocele. — In  a  few  rare  instances  spontaneous  cure  of  a 
hydrocele  has  taken  place,  usually  after  some  inflammation  in  the  part,  set  up  by  a 
blow,  or  after  non-traumatic  epididymitis  or  orchitis,  the  cases  being  thus  assimilated 
to  acute  hydrocele.  Sir  A.  Cooper  3  mentions  cure  by  spontaneous  sloughing  of  the 
scrotum,  owing  to  excessive  distension  of  its  walls.  Disappearance  of  a  hydrocele 
without  treatment  in  adults  is,  however,  a  matter  of  the  greatest  rarity.  In  them 
also  tbe  use  of  external  remedies,  iodine,  blistering,  pressure,  is  almost  invariably 
futile,  and  not  without  danger,  owing  to  the  risk  of  sloughing  of  the  scrotum.     In 

1  Mr.  Curling,  he.  supra  tit.  p.  108. 

u  Dupuytren.  Leg.  oral,  de  Clin.  chir.  t.  iv.  p.  209.  3  Loc.  sitpra  fit.  p.  177. 
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this  respect,  it  is  true,  hydrocele  is  but  an  example  of  a  class.  In  other  diseases 
of  the  like  kind — hydrocephalus,  hydrothorax,  hydrops  articuli,  &,c. — the  morbid 
change  determining  the  accumulation  of  the  fluid  is  slight,  almost  inappreciable, 
and  the  resistance  to  remedies  is  as  great,  or  nearly  as  great,  as  in  hydrocele. 

The  treatment  of  vaginal  hydrocele  is  usually  divided  into  (a)  Palliative  and  (/3) 
Radical,  or  Curative. 

(a)  Palliative  treatment. — This  consists  in  drawing  off  the  fluid  from  time  to 
time.  The  surgeon  having  always  first  ascertained  the  position  of  the  testicle,  takes 
a  small  trocar  with  a  sharp  point  and  well-fitting  cannula,  and  thrusts  this  into  the 
front  of  the  hydrocele  at  about  the  junction  of  the  middle  and  lower  thirds,  the  affected 
side  of  the  scrotum  having  been  first  made  taut  by  grasping  the  neck  with  the  left 
hand,  and  the  forefinger  of  the  right  being  placed  on  the  trocar  and  cannula  about  an 
inch  and  a  half  from  the  point,  so  as  to  prevent  too  deep  a  plunge.  Both  trocar  and 
cannula  should  be  absolutely  clean  and  devoid  of  rust.  In  making  the  puncture 
any  large  veins  should  of  course  be  avoided,  and  the  trocar  should  be  entered 
quickly  and  vigorously,  so  as  to  make  sure  of  entering  the  sac,  especially  when  this 
is  thick.  The  cannula,  if  rough  or  ill-fitting,  is  liable  to  push  the  tunica  vaginalis  in 
front  of  it  instead  of  perforating  it,  this  being  made  additionally  likely  if,  by  any 
wavering  use  of  the  instrument,  the  skin  is  first  pricked,  and  the  patient  flinches. 
The  direction  of  the  trocar  should  be,  at  first,  directly  backwards,  and  then,  as  soon 
as  the  sac  is  perforated,  upwards,  so  as  to  avoid  the  testicle.  The  trocar  is  now 
withdrawn  while  the  cannula  is  pushed  onwards  with  the  forefinger  and  thumb  of 
the  right  hand,  the  tension  of  the  hydrocele  being  carefully  kept  up  as  the  fluid 
flows  away.  A  small  bit  of  strapping  should  afterwards  be  applied  to  the  punc- 
ture to  prevent  any  drops  escaping  into  the  patient's  clothes,  and  the  patient  will  be 
more  comfortable  if  he  keep  the  part  suspended.  The  operation  is  best  performed 
with  the  patient  standing  with  his  back  against  a  wall ;  but  if  he  be  nervous  he  may 
be  placed  recumbent  on  the  edge  of  a  couch.  It  is  well  also  in  any  case  to  be  pre- 
pared for  the  possibility  of  the  patient's  fainting.  The  patient  should  always  be  told 
to  keeji  quiet  and  take  as  little  exercise  as  possible  for  the  first  few  hours.  Erysipe- 
las, severe  inflammation  of  the  sac,  and  sloughing  of  the  scrotum  have  been  known 
to  occur  occasionally  even  after  simple  tapping ; '  another  untoward  sequel,  due  to  the 
absence  of  rest,  being  the  formation  of  bseruatocele  2  (p.  506).  Tapping  a  hydrocele 
should  always  be  performed  with  a  trocar  and  cannula;  but  where  this  is  not  possible, 
and  the  surgeon  is  driven  to  use  the  point  of  a  lancet  or  tenotomy  knife,  the  punc- 
ture is  to  be  kept  open  by  a  director  or  a  medium-sized  gum-elastic  catheter  as  the 
sac  empties  itself,  otherwise  the  fluid  will  escape  into  the  cellular  tissue  of  the  scrotum. 
The  use  of  a  lancet,  it  should  be  remembered,  is  more  likely  to  cause  a  hematocele 
than  that  of  the  trocar.  The  period  in  which  the  fluid  re-collects  varies  very  much  ; 
usually  fresh  tapping  is  required  every  four  or  six  months.  Each  case  must  be  de- 
cided by  the  patient's  sense  of  discomfort,  mode  of  life,  &c. 

Acupuncture,  which  will  be  alluded  to  again  in  the  treatment  of  hydrocele  in 
infants  (p.  492),  has  also  been  used  in  the  palliative  treatment  of  hydrocele.  It 
consists  in  puncturing   the  hydrocele  with  a  needle 3  at  several  spots,  and   rotating 

1  Sir  A.  Cooper  {he.  supra  cit.  p.  181)  records  two  cases  where  this  took  place  in  elderly 
people  who  had  taken  long  walks  soon  after  the  operation.  In  both  inflammation  of  the 
scrotum  took  place  rapidly,  ran  on  into  gangrene,  and  destroyed  the  patients  within  the 
week. 

3  Suppuration  of  the  sac  may  occur  after  simple  tapping  in  elderly  subjects  broken  dowu 
in  health.  The  swelling  returns  quickly,  the  scrotum  being  red,  tender,  and  hard,  with 
(.edema  of  the  skin.  Pyrexia  will  be  present,  with,  probably,  rigors.  The  treatment  is  the 
same  as  when  suppuration  follows  iodine  injection,  viz.  a  free  incision  into  the  anterior  and 
lower  part  of  the  scrotum,  washing  out  of  the  contents,  and  the  passing  a  drainage-tube 
through  the  scrotum  from  the  incision  in  front  to  a  small  opening  on  either  side,  so  as  to 
ensure  free  washing  out  of  the  sac.  If  the  contents  be  very  fetid,  a  little  iodoform  should 
be  introduced.  If  free  oozing  take  place  after  the  contents  are  washed  out,  the  cavity  should 
be  stuffed  with  lint-strips  wrung  out  of  carbolic  oil. 

1  In  an  adult,  a  cataract-needle  is  very  bandy;  in  the  case  of  infants,  an  ordinary  surgical 
needle  is  all  that  is  required.     Whichever  is  used,  it  should  be  scrupulously  clean. 
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this  slightly  so  as  to  enlarge  the  openings.  Some  of  the  fluid  escapes  externally, 
but  most  infiltrates  the  connective  tissue  of  the  scrotum,  whence  it  is  slowly  ab- 
sorbed. 

This  method,  however  valuable  it  may  be  in  the  case  of  infants,  is  very  inferior  to 
tapping  with  a  ti-ocar  when  the  patient  is  an  adult.  It  is  not  less  painful,  and  it  is 
certainly  less  speedy.  In  the  course  of  a  few  hours  the  smooth  uniform  hydro- 
cele swelling  is  replaced  by  oedema,  which  often  takes  a  week  to  disappear  com- 
pletely. It  is  also  inadmissible  when  the  walls  of  the  sac  are  thickened.  Where 
the  patient  is  very  timid,  acupuncture  may  be  employed ;  or  where,  as  in  Mr.  Luke's 
case,1  the  patient  is  forced  to  live  abroad,  out  of  the  reach  of  any  surgeon,  he  may  be 
instructed  to  perform  this  operation  upon  himself. 

((3)  Curative  or  radical  treatment. — The  operations  which  have  been  brought 
forward  for  this  purpose  are  extremely  numerous.  The  only  ones  which  will  be  con- 
sidered here  are — (1)  Injection  or  introduction  of  stimulating  substances ;  (2)  Seton; 
(3)  Antiseptic  incision. 

(1)  Injection  or  introduction  of  stimulating  substances. — Injection  of  liquids  will 
be  first  considered.  The  variety  of  liquids  made  use  of  for  this  purpose  has  been 
very  great ;  only  a  few  will  be  here  mentioned,  viz.  iodine,  carbolic  acid,  port  wine, 
and  sulphate  of  zinc.  Iodine. — This  injection,  which  has  been  very  largely  used  for 
the  last  thirty  years,  was  first  introduced  by  Sir  R.  Martin,2  when  practising  at 
Calcutta.  Before  describing  this  method  it  may  be  stated  that  it  is  liable,  like 
all  others,  to  occasional  failure.  Sir  R.  Martin  stated  that  in  India  the  failures 
scarcely  amounted  to  one  per  cent.  I  believe  that  in  England,  if  cases  are  watched, 
failures  will  be  found  to  be  more  common.  In  a  paper  written  about  five  years  ago  3  I 
stated  that,  of  forty-four  cases  which  had  been  treated  with  iodine  injection  at  Guy's 
Hospital,  the  treatment  failed  in  eight  cases,  and  in  two  it  failed  twice.  Mr. 
Osborn  4  gives  a  still  larger  proportion  of  failures.  Of  twenty -five  cases  from  which 
Mr.  Osborn  succeeded  in  getting  replies,  recurrence  took  place  in  eighteen. 

While  I  believe  that  the  absolute  certainty  of  iodine  injection  has  been  over-esti- 
mated, yet  there  is  no  doubt  that  failure  is  too  often  courted  by  want  of  the  follow- 
ing precautions  : — (a)  The  use  of  a  too  dilute  solution;  (b)  not  bringing  the  solu- 
tion in  contact  with  the  whole  of  the  sac  ;  (c)  not  withdrawing  all  the  hydrocele-fluid  ; 
(d)  injecting  large  hydroceles  immediately  after  they  are  emptied ;  (e)  making  use  of 
the  iodine  injection  in  unsuitable  cases,  viz.  hydroceles  with  thick  walls. 

The  method  of  injection  with  iodine  should  be  carried  out  as  follows  : — The  fluid 
is  first  most  carefully  drawn  off  with  a  medium-sized  trocar ;  the  surgeon  then,  by 
means  of  a  glass  syringe,  holding  about  half  an  ounce,  with  a  platinum  5  nozzle 
accurately  fitting  the  cannula,  injects  steadily  the  iodine  solution,  taking  care  first 
that  the  cannula  is  pushed  well  into  the  sac  of  the  tunica  vaginalis.  As  soon 
as  it  is  injected  I  plug  the  cannula  with  a  small  wooden  spigot,  while  the  affected 
side  of  the  scrotum  is  carefully  raised  and  gently  manipulated  and  shaken,  so 
as  to  bring  the  fluid  in  contact  with  all  the  interstices  and  folds  of  the  tunica 
vaginalis.  After  about  ten  minutes  half  the  fluid  is  allowed  to  escape  and  the 
cannula  withdrawn,  the  puncture  being  held  firmly  around  the  cannula  as  this  is 
withdrawn,  and  then  closed  with  a  piece  of  strapping.  A  feeling  of  heat  is  always 
noticed  on  the  introduction  of  the  injection,  sometimes  amounting  to  pain  of  a  sickening 
character,  referred  to  the  part,  and  also  to  the  inguinal  and  lumbar  regions,  occasion- 
ally to  the  neck  of  the  bladder.  To  make  sure  of  drawing  off  all  the  fluid  I  prefer 
to  have  the  patient  in  the  erect  position,  but  there  is  no  objection  to  allowing 
chloroform  and  the  recumbent  position  to  a  patient  who  dreads  the  operation. 

1  Mi1.  Curling,  loo.  supra  cit.  p.  119.  ~  Lancet,  April  30,  1842. 

3  Lancet, Sept.  1,1877.  'On  Incision  of  Hydrocele  antiseptically  as  a  means  of  radical 
cure  in  certain  cases.'  4  Hydrocele,  p.  38. 

5  Mr.  Curling  {Joe.  supra  cit.  p.  129)  gives  the  hint  that  if  a  silver  instrument  is  used,  it 
should  he  immediately  cleansed  by  dipping  it  in  a  solution  of  hyposulphite  of  soda  (5J. — *j.), 
vvliicb  will  prevent  the  action  of  the  iodine  on  the  silver.  This  solution  will  also  be  found 
useful  in  removing  iodine  stains  from  the  lingers. 
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The  after  treatment  depends  upon  the  amount  of  inflammation.  This  usually 
appeal's  within  three  or  four  hours ;  and  if  it  be  delayed  the  patient  should  be  told 
to  walk  about  a  little,  and  the  sac  again  manipulated.  When  inflammatory  action 
has  set  in,  the  patient  should  for  the  first  few  days  be  kept  to  his  bed  or  sofa, 
the  scrotum  supported,  and  a  plain  diet  given.  The  surgeon  should  be  in  no 
hurry  to  apply  ice,  this  being  only  made  use  of  if  the  pain  is  really  excessive. 
Within  a  week  usually,  and  often  within  four  days,  the  patient  may  get  about 
again,  wearing  a  suspensory  bandage.1  He  should  always  be  prepared  for  a  return 
of  the  swelling  after  the  operation,  otherwise  he  will  be  disappointed  at  what 
he  considers  a  return  of  his  disease.  As  a  rule  all  swelling  disappears  within 
three  weeks.2 

The  pain  experienced  after  the  use  of  iodine  varies  very  much.  As  a  rule  it  is 
too  little  rather  than  too  much  inflammation  which  is  excited. 

Attention  has  already  been  drawn  to  the  necessity  of  pushing  the  cannula  well  into 
the  sac  of  the  tunica  vaginalis  before  the  iodine  is  thrown  in;  if  by  any  mischance  any, 
escapes  into  the  cellular  tissue  of  the  scrotum,  punctures  should  at  once  be  made,  and 
hot  fomentations  constantly  applied,  as  the  risk  of  sloughing  is  now,  in  patients  at  all 
advanced  in  life,  very  great.  The  way  in  which  iodine  injections  bring  about  a 
radical  cure  has  already  been  mentioned  (p.  477). 

In  the  case  of  a  double  hydrocele,  if  the  patient  be  healthy  and  not  advanced  in 
years,  it  is  best  to  inject  both  sacs  at  the  same  operation ;  but  where  the  surgeon  is 
called  upon  to  operate  on  a  double  hydrocele  in  an  elderly  or  weakly  patient,  the 
antiseptic  incision  (p.  488)  will  be  the  safest  treatment. 

Carbolic  acid. — This  has  been  strongly  recommended  of  late  by  Dr.  Levis  3  of 
Philadelphia,  onaccount  of  the  following  advantages,  (a)  Carbolic  acid  produces  almost 
uniformly  the  proper  degree  of  inflammation,  neither  falling  short  nor  exceeding  that 
needful  for  producing  plastic  lymph.  (/3)  It  is  less  painful  than  iodine.4  After  the 
usual  tapping  Dr.  Levis,  by  means  of  a  syringe  having  a  nozzle  sufficiently  long 
and  slender  to  reach  entirely  through  the  cannula,  injects  about  5j.  of  crystals  of 
carbolic  acid,  maintained  in  a  liquefied  state  by  a  five  or  ten  per  cent,  addition  of 
either  water  or  glycerine.  No  more  fluid  is  to  be  used  for  dilution  than  is  abso- 
lutely necessary.  Liquefaction  by  heat  is  inadmissible,  as  solidification  is  in  this  case 
liable  to  follow  in  the  cannula.  As  soon  as  the  carbolic  acid  is  lodged  in  the  sac  the 
scrotum  is  freely  manipulated,  so  as  to  diffuse  the  carbolic  acid  uniformly.  A  sense  of 
warmth  is  produced,  which  is  quickly  followed  by  a  decided  numbness.  The  patient 
may  walk  about  and  attend  to  his  duties  for  twenty-four  hours,  after  which  he  had 

1  It  is  quite  worth  while  to  strap  the  testis  as  soon  as  the  patient  can  hear  it,  i.e.  about 
the  tenth  or  fourteenth  day,  and  to  continue  this  every  few  days  for  a  fortnight. 

2  The  condition  of  the  tunica  vaginalis  after  iodine  and  other  injections  varies  very  much. 
Complete  obliteration  is,  though  desirable,  by  no  means  essential  for  success.  A  sufficient 
change  in  the  minute  structure  of  the  serous  membrane  may  occur  so  as  to  render  the  cure 
permanent,  yet  no  adhesions  be  present.  M.  Hutin  (Arch.  gen.  de  Med.  5e  Ser.  t.  ii. 
p.  218)  has  published  the  results  of  iodine  injection  (two-thirds  of  water  and  one-third  of 
tincture  of  iodine)  in  sixteen  cases,  all  of  which  had  been  cured.  In  eight  only  was  there 
complete  obliteration  of  the  sac,  in  four  there  was  partial  obliteration,  and  in  the  remaining 
four  no  adhesions  at  all.  In  four,  treated  with  wine  injection,  there  was  complete  oblitera- 
tion. Apart  from  the  varying  susceptibility  to  inflammation  in  different  patients,  it  is 
probably  the  strength  of  the  injection  and  previous  changes  in  the  tunica  vaginalis  itself 
that  have  most  to  do  with  a  successful  result.  It  is  well  knoAvn  how  common  the  latter 
become  with  advancing  years.  M.  Duplay  (Arch.  gen.  de  Med.,  Aout  1855)  gives  the  result 
of  examination  of  the  tunica  vagiualis  in  fifty-nine  persons,  whose  ages  ranged  from  sixty  to 
eighty-six.  The  tunica  vaginalis  was  more  or  less  altered  in  forty-four  ;  in  twelve  it  was 
thickened ;  in  seventeen  there  were  adhesions  ;  in  fifteen  there  was  hydrocele  ;  and  in  four, 
cartilaginous  or  osseous  bodies  hanging  by  narrow  pedicles. 

3  Trans,  of  Med.  Soc.  of  Pennsylvania,  1881,  p.  687. 

4  Mr.  Hayes  (Brit.  Med.  Journ.  1881,  vol.  ii.  p.  936)  recommends  the  introduction  of 
iodoform  through  the  cannula  after  tapping  the  hydrocele.  The  iodoform  is  introduced  by  a 
long,  slender  spoon,  and  is  brought  in  contact  with  different  parts  of  the  cyst- wall.  There  is 
said  to  be  little  pain  after  the  operation ;  and  it  is  not  needful  to  confine  the  patient  to  his 
room.     No  details  are,  however,  given. 
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belter  keep  quiet.     Carbolic  acid  absorption  and  carboluria  have  never  been  observed, 
the  surface  being  probably  sealed  by  the  carbolic  acid. 

Port  wine  and  sulphate  of  zinc  injections. — These,  though  seldom  used  in  the 
present  day,  must  be  mentioned  here,  as  it  was  by  means  of  these  fluids  that  Sir  A. 
Cooper  and  Sir  B.  Brodie  cured  their  cases  of  hydrocele.  Sir  A.  Cooper1  considered  a 
drachm  of  the  zinc  sulphate  to  a  pint  of  water  'an  excellent  injection.'  Sir  B.  Brodie  - 
always  employed  equal  parts  of  port  wine  and  water.  When  these  fluids  are  used, 
the  injection  is  made  by  means  of  a  large  syringe  or  elastic  bottle  holding  six  ounces. 
The  same  precautions  should  be  taken  about  throwing  the  fluid  well  into  the  tunica 
vaginalis.  After  about  eight  minutes  the  fluid  is  to  be  withdrawn.  The  sac  of  the 
hydrocele  should  never  be  over-distended  with  either  fluid,  for  fear  of  forcing  it  into 
the  cellular  tissue  of  the  scrotum ;  in  either  case  rather  less  should  be  thrown  in  than 
was  removed  from  the  hydrocele.  I  have  only  had  experience  of  port  wine  on  one 
occasion,  several  years  ago,  where  the  injection  of  iodine  had  failed.  The  wine  was, 
as  recommended  by  Mr.  Liston,  undiluted,  the  specimen  being  a  harsh  and  strong- 
bodied  one.     It  cured  the  patient — but  after  suppuration. 

Silver  nitrate. — M.  Maisonneuve,  after  withdrawing  the  hydrocele-fluid,  intro- 
duced through  the  cannula  on  a  grooved  stilette  a  little  powdered  nitrate  of  silver, 
which  was  allowed  to  remain,  a  method  which  he  preferred  from  its  simplicity, 
hai'mlessness,  and  good  results. 

The  use  of  iodine  has,  after  a  large  trial,  been  preferred  to  all  other  stimulating 
substances  in  this  country,  owing  to  its  comparative  mildness  and  good  results. 

(2)  Seton. — The  use  of  this  is  to  be  limited  to  cases  where  previous  injection  with 
iodine,  properly  carried  out,  has  failed,  and  where  the  patient  refuses  to  have  an 
incision  made.3  A  double  silk  ligature  should  be  carried  into  the  hydrocele  cavity 
at  its  anterior  and  lower  portion  (the  position  of  the  testicle  being  first  determined), 
and  then  made  to  emerge  at  a  point  about  two  inches  higher  up ;  the  ends  are 
knotted,  and  the  silk  is  withdrawn  in  two  to  four  days,  according  to  the  amount  of 
inflammatory  swelling.  The  objection  to  the  seton  is  that  it  is  liable  to  produce  a 
high  degree  of  inflammation,  not  easily  amenable  to  treatment.  Its  employment  in 
small  hydroceles,  e.g.  of  the  cord,  will  be  referred  to  below  (p.  502). 

(3)  Antiseptic  incision. — The  treatment  by  incision  is  one  of  the  oldest  of  all  the 
methods  for  the  radical  cure  of  hydrocele.  In  former  times,  after  free  incision  the 
tunica  vaginalis  was  stuffed  with  lint,  a  proceeding  usually  followed  by  acute  in- 
flammation of  the  sac  and  severe  constitutional  symptoms.4  During  later  years 
incision  has  been  successfully  used  in  a  few  cases  attended  with  considerable  thicken- 
ing of  the  sac  by  Mr.  Curling.  More  recently  the  treatment  of  hydrocele  by  anti- 
septic incision  has  been  carried  out  in  Germany,5  and  also  in  this  country.6  In  a 
paper  published  five  years  ago  7  it  was  pointed  out  that  this  method  undoubtedly 
involved  more  trouble  than  that  by  injection.  Thus  it  can  be  completed  in  ten  minutes, 
but  an  anaesthetic  will  generally  be  required,  and  there  is  also  the  trouble  of  subse- 
quent dressings.  Other  disadvantages,  that  it  requires  longer  time  while  it  involves 
greater  risk,  are  not  really  valid.  After  iodine  injection  the  scrotum  is  rarely  its 
natural  size,  and  the  patient  free  from  all  incumbrance,  before  three  weeks ;  after 
antiseptic  incision,  the  patient  may  get  about  in  a  fortnight.  A  small  granulating 
surface  may  be  left  for  ten  days  longer.     But  against  the  disadvantages  of  this  rather 

1  Loc.  supra  cit.  p.  185.  2  Lond.  Med.  Gaz.  vol.  xiii.  p.  92. 

3  It  may  also  he.  made  use  of  with  good  results  in  small  hydroceles  which  are  difficult  to 
fix  before  puncturing,  owing  to  their  tendency  to  slip  away. before  the  fingers  or  point  of  the 
trocar  (see  below,  p.  490). 

1  Mr.  Samuel  Sharpe,  one  of  the  earliest  surgeons  at  Guy's  Hospital,  describes  four  cases 
treated  by  the  old  method  of  incision,  in  his  treatise  on  the  Operations  of  Surf/ery,  published 
]  739.     They  are  alluded  to  in  the  paper  mentioned  below. 

5  Prof.  Volkmann,  Per.  Klin.  W'oclt.  No.  3,  1876;  Deut.  Zeits.fur  Chir.  July  1876. 

0  By  my  colleague  Mr.  Howse  in  his  wards  at  Guy's  Hospital.  See  also  an  account  of 
some  cases  treated  in  this  way  by  Prof.  Lister,  Brit.  Med.  Joicrn.  June  25,  1881. 

7  Lance/,  Sept.  1,  1877.  'On  Incision  of  Hydrocele  antiseptically  as  a  means  of  radical 
cure  in  certain  cases.' 
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longer  period,  and  that  the  recumbent  position  must  be  enforced  for  a  week  instead 
of  two  or  three  days,  may  be  placed  the  certainty  of  the  method. 

If  it  be  objected  that  such  an  operation  is  severe,  and  involves  risk,  it  is  to 
be  remembered  that  incising  the  tunica  vaginalis  with  antiseptic  precautions  is 
totally  different  from  the  operation  of  incision  as  carried  out  a  hundred  years  ago. 
Any  one  practising  this  method  carefully  will  find  the  temperature  very  rarely 
rise  above  99-8°,  and  that  only  during  the  first  thirty-six  hours,  the  constitutional 
disturbance  present  throughout  being  of  the  most  trivial  kind. 

The  following  are  the  chief  advantages  of  this  method,  together  with  the  cases 
to  which  it  is  especially  applicable. 

Its  greater  certainty.  In  this  it  is  superior  to  iodine  injection  or  any  other 
method.  Failures  after  iodine  injection  have  already  been  referred  to  (p.  486) ;  as 
in  the  method  by  antiseptic  incision  the  cavity  is  completely  obliterated,  l  failure 
should  be  impossible.  I  have  now  operated  in  nine  cases,  three  of  them  double.  I 
have  seen  several  of  ihem  since,  and  have  never  known  or  heard  of  any  recurrence. 
Antiseptic  incision  of  a  hydrocele  may  be  performed  as  follows  : — The  pubes  and 
scrotum  having  been  shaved  on  the  affected  side,  an  incision  is  made,  with  the  usual 
antiseptic  precautions,  for  two  inches  over  the  lower  and  anterior  part  of  the  hydro- 
cele at  its  most  prominent  part.  This  incision  should  go  down  to  the  tunica  vaginalis  ; 
and  any  bleeding  vessel  having  been  secured,  the  cavity  of  the  hydrocele  is  to  be  opened 
by  an  incision  of  similar  length.  The  fluid  having  escaped,  the  long  stretched  dartos 
rapidly  contracts,  almost  closing  the  above  incision.  One  or  two  sutures  of  catgut,  or 
silk  which  has  soaked  for  ten  minutes  in  a  1  and  30  solution  of  carbolic  acid,  are 
then  passed  on  either  side,  uniting  the  cut  edges  of  the  skin  and  tunica  vaginalis,2 
and  a  short  drainage-tube  then  inserted  to  the  bottom  of  the  remaining  cavity.  The 
usual  dressings  are  then  applied,  the  dry  gauze  perforated  for  the  passage  of  the 
penis,  and  a  spica  bandage  applied.  These  dressings  will  require  changing  within 
the  first  four  clays,  and  again  about  every  four  days,  the  drainage-tube  being  shortened 
as  the  cavity  contracts.  The  patient  may  get  up  at  the  end  of  the  week  ;  after  ten 
clays  or  a  fortnight  the  antiseptic  dressings  are  dispensed  with,  and  boracic  acid  lint 
or  resin  ointment  applied,  a  suspensory  bandage  being  worn  for  some  time  longer. 
There  is  no  heat  or  redness  3  after  this  operation,  but  for  the  first  day  or  two  some 
orchitis  must  be  expected,  though  the  severity  of  this  varies  extremely. 

Antiseptic  incision  would  appear  especially  applicable  to  cases  (a)  where  iodine 
has  previously  failed ;  (/3)  where  the  sac  is  very  large  or  has  very  thick  walls ; 
(y)  where,  on  account  of  ill-health  4  or  age,  the  risk  of  inflammation  after  iodine 
injection  is  especially  to  be  dreaded ;  (o)  in  cases  of  congenital  hydrocele,  a  careful 
incision  with  antiseptic  precautions  will  be  safer  than  any  other  method  of  radical 
cure  if  the  pressure  of  a  truss  for  the  obliteration  of  the  communication  with  the 
peritoneal  cavity  cannot  be  persevered  with;  (f)  where  the  surgeon  is  desirous  of 
exploring  the  sac  of  the  tunica  vaginalis,  in  cases  where  enlargement  of  the  testis 
of  a   doubtful  nature  co-exists  with  hydrocele,  and  does  not  yield  to  ordinary  treat- 

1  The  antiseptic  incision  seems  to  bring  about  a  cure  partly  by  the  extreme  contraction 
i if  the  sac  which  it  causes,  and  partly  by  the  alteration  of  the  serous  surface.  The  epithelial 
layer  is  detached  from  this  in  soft  masses,  adhesions  taking1  place  between  the  contiguous 
surfaces.  No  suppuration  takes  place,  and  no  true  granulations  are  seen.  For  the  degree  of 
inflammation  required  for  a  radical  cure  the  reader  is  referred  to  p.  487. 

-  The  importance  of  this  point  was  not  sufficiently  insisted  upon  in  the  paper  alluded  to 
above.  If  these  stitches  are  not  inserted,  the  edges  of  the  wound  are  inverted  by  the  dartos. 
the  wound  is  thus  superficially  closed,  and  it  is  impossible  to  make  certain  that  entire  oblitera- 
tion of  the  cavity  of  the  tunica  vaginalis  will  take  place  from  the  bottom. 

3  Occasionally  the  carbolic  acid  causes  some  erythema  and  redness.  I  observed  this 
twice  in  my  earlier  cases.  This,  which  causes  temporary  discomfort,  may  be  entirely  obviated 
by  the  use  of  eucalyptus  dressings,  an  excellent  and  safe  substitute  for  carbolic  acid  in  cases 
Avhere  the  skin  is  delicate  or  carboluria  is  dreaded.  Of  the  latter  I  have  never  seen  the 
slightest  sign. 

4  A  case  is  quoted  in  the  paper  to  which  reference  has  been  made  above,  in  which  the 
patient,  an  extremely  unhealthy-looking  man  of  about  fifty,  was  suffering  from  a  discharging 
carbuncle  at  the  time  of  his  admission.  The  case  did  perfectly  well  after  antiseptic  incision, 
the  carbuncle  healing  while  the  sac  was  tilling  up. 
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merit,  or  in  the  much  rarer  cases  of  loose  body  in  the  sac  of  the  tunica  vaginalis ; 
(s)  where  two  hydroceles  co-exist,  e.g.  either  double  hydrocele  of  the  tunica  vaginalis, 
or  vaginal  and  encysted  hydroceles ;  (-q)  in  certain  cases  of  hydrocele  complicated 
with  hernia,  e.g.  where  the  bowel  is  irreducible,  and  where,  especially  in  unhealthy 
patients,  there  is  a  risk  of  the  inflammation  set  up  by  the  iodine  extending  to  the 
sac  of  the  hernia. 

Congenital  Hydrocele. 

Here  a  communication  exists  between  the  cavity  of  the  peritonaeum  and  that  of 
the  tunica  vaginalis.  This  is  more  likely  to  be  found  in  weakly  children,  and 
in  those  which  have  been  born  prematurely.1  The  size  of  the  communication  is 
usually  small- — e.g.  that  of  a  goose-quill.  That  the  chief  part  of  the  fluid  comes  from 
the  peritoneal  cavity  is  made  probable  by  the  fact  that  the  hydrocele  is  distinctly 
larger,  from  gravitation  downwards,  towards  evening  in  patients  who  have  been  up 
and  about,  and  that,  after  pressure  of  a  truss  and  obliteration  of  the  communication, 
spontaneous  absorption  of  the  fluid  is  not  uncommonly  met  with. 

Where  the  opening  is  larger,  a  congenital  hernia  may  coexist  with  the  hydrocele. 
In  these  cases  a  portion  of  intestine  or  omentum  may  present  at  the  aperture  above 
for  some  time,  and  then  gradually  descend  into  the  canal. 

Symptoms. — Congenital  hydrocele  will  be  noticed  very  soon  after  birth  ;  in  addi- 
tion to  the  other  signs  of  hydrocele — viz.  smoothness,  fluctuation,  and  transparency 
— it  is  distinctly  pyriform,  with  a  prolongation  upwards  along  the  cord,  and  receives 
an  impulse  on  the  child's  coughing  or  struggling.  By  careful,  steady  pressure  on  the 
scrotum  the  fluid  may  be  returned  into  the  peritoneal  cavity ;  but  it  returns  gra- 
dually and  imperceptibly,  although  the  finger  be  kept  over  the  external  abdominal 
ring. 

Diagnosis. — Congenital  hernia  is  often  confounded  with  congenital  hydrocele. 
Both  are  noticed  soon  after  birth ;  both  are  continued  upwards  into  the  inguinal 
canal,  and  receive  an  impulse  on  coughing,  &c. ;  and  both  are  reducible,  though  in  a 
different  way.  The  diagnosis  is  usually  easy  if  the  points  in  the  following  table  are 
kept  in  view  : — 


Congenital  Hydrocele. 

1.  Is  dull  on  percussion. 

2.  Requires  even,  steady  pressure  ;  goes  back 

gradually,  and  without   any  slip,  jerk, 
or  gurgling  sound. 

3.  Descends     steadily    but     imperceptibly, 

though  finger-pressure  be  kept  up  on 
the  external  abdominal  ring. 

4.  Feels    soft    and  even ;    no   irregularity ; 


1. 

9 


gives  no  gurgling  when  manipulated. 


Congenital  Hernia. 
Is  resonant  on  percussion. 
Requires  less  pressure  ;  goes  back  quickly, 

often  with  a  sudden  slip  or  jerk,  and 

with  a  gurgling  sound. 
Does  not  descend  if  finger-pressure    be 

kept  up  on  the  external  abdominal  ring. 


4.  May  be  soft  and  even,  or  may  be  irre- 
gular; but  often  gurgles  when  mani- 
pulated. 


The  cases  in  which  difficulty  will  be  met  with  are  those  in  which  the  com- 
munication is  extremely  minute,  or  valve-like.  Here  the  fluid  can  only  be  returned, 
and  an  alteration  produced  in  the  size  of  the  scrotal  swelling,  by  steady,  continued 
pressure,  kept  up,  perhaps,  for  half  an  hour. 

As  has  been  already  mentioned,  there  are  a  few  other  cases  which  are  also  puzzling, 


1  Prof.  Roser  {Arch,  far  Physiol.  Heilk.  1858),  in  speaking  of  the  causes  of  hernia,  and 
amongst  them  of  this  communication,  refers  to  the  statement  of  Camper,  that  of  63  children 
born  at  full  time  in  whom  the  testis  had  descended,  the  vaginal  canal  was  obliterated  only  iu 

7 ,  it  being  open  on  both  sides  in  34,  on  the  right  side  alone  in  14,  and  on  the  left  side  in 

8.  So,  too,  Prof.  Engel  ( Wien.  TVoch.  1858)  states  that  in  children  at  birth,  or  during  the 
hrst  fourteen  days  afterwards,  the  vaginal  canal  is  found  oftener  obliterated,  or  at  least  much 
shorter  on  the  left  side  than  on  the  right — a  fact  agreeing  with  the  preponderance  of  hernia 
on  the  rig-lit  side.  He  found  the  canal  entirely  closed  at  birth  in  10  per  cent.  After  fourteen 
days  no  trace  of  it  could  be  found  on  the  left  side  in  30  per  cent.,  while  it  remained  open  on 
both  sides  at  the  end  of  fourteen  days  in  60  per  cent.  In  the  adult,  the  presence  or  the 
remains  of  the  canal  were  observed  in  31  per  cent,  of  the  bodies  examined. 
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in  which  the  testis  is  retained  or  misplaced,  while  a  congenital  hydrocele  exists  in 
the  vaginal  process  which  is  prolonged  to  the  external  abdominal  ring,  or  into  the 
scrotum. 

Treatment. — If  the  communication  shows  no  disposition  to  close  during  infancy, 
and  if.  attempts  to  remove  the  fluid  by  lotions  containing  vinegar,  ammonia-hydro - 
chlorate,  tincture  of  iodine,  &c.  (p.  492),  and  attention  to  the  health,  of  the  child  and 
mother,  have  failed,  as  soon  as  the  patient's  age  admits  of  it,  the  pressure  of  a  truss 
should  be  carefully  applied  to  the  inguinal  canal,  and  the  fluid  then  withdrawn  by 
acupuncture,  or  a  very  fine  trocar.     The  pressure  of  a  truss,  if  begun  early  and  care- 
fully persevered  with,  will  produce  obliteration  of  the  neck  of  the  sac  in  nearly  every 
case.     If  the  annoyance  caused  by  the  watching,  &c,   necessitated  by  the  constant 
wearing  of  a  truss  by  a  young  child  is  objected  to  by  the  friends,  the  surgeon  must 
insist  on  the  necessity  of  this.    It  is  of  the  utmost  importance  to  secure  firm  oblitera- 
tion of  the  communication  in  these  cases  early,  for  two  reasons.     In  the  first  place, 
if  this  be  not  done  there  is  great  risk  that  a  piece  of  intestine  will  gradually  be  forced 
into  the  opening  by  the  increasing  movements  of  the  abdominal  walls.     Another 
source  of  danger  from  an   unobliterated  communication  is  the  facility  with  which 
inflammation  may  travel  from  the  testis  below  upwards  to  the  peritoneal  cavity  and 
its  viscera.     Thus  Cloquet  x  mentions  the  post-mortem  examination  of  a  man,  set.  50, 
the  subject  of  congenital  hernia,  in  whom,  purulent  peritonitis  was  present,  having 
apparently  originated  below  in  inflammation  of  the  testicle.     No  cause  for  the  peri- 
tonitis could  be  found  in  the  abdomen,  all  the  viscera  of  which  were  healthy. 

Where  the  pressure  of  a  truss  cannot  be  persevered  with,  or  where  a  due  trial  of 
this  treatment  has  failed,  if  repeated  acupuncture  or  tapping  are  unsuccessful,  the 
question  of  more  radical  treatment  will  arise. 

The  amount  of  risk  which  is  entailed  by  injecting  the  hydrocele  with  iodine  or 
other  stimulating  fluids  will  depend  on  the  size  of  the  communication.  On  this  point, 
as  already  stated,  the  surgeon  can  gather  information  by  watching  the  rate  at  which 
the  hydrocele  fluid  can  be  returned  into  the  abdomen  by  pressure. 

Mr.  Curling  2  considers  that  the  patency  of  the  communication  in  cases  where 
pressure  has  failed  need  not  deter  the  surgeon  from  making  use  of  iodine  injection. 

If  the  surgeon  makes  use  of  this  method,  he  should  insist  on  a  truss  being  worn 
during  the  operation,  and  for  a  day  or  two  afterwards.  A  drachm  of  the  tincture  of 
iodine  will  be  sufficient  for  the  injection  ;  and  for  fear  of  the  inflammation  running 
too  high,  all  the  fluid  that  is  injected  should  be  withdrawn.3 

Another  and  safer  course,  but  one  involving  the  trouble  of  subsequent  dressings, 
is  to  treat  the  hydrocele  by  antiseptic  incision  (vid.  sicyira,  p.  488).  The  lower  half 
of  the  inguinal  canal  and  the  upper  half  of  the  scrotum  is  exposed,  as  in  an  operation 
for  hernia,  the  vaginal  process  having  been  opened  and  the  fluid  evacuated,  stitches 
should  be  applied  as  directed  p.  489,  and,  in  order  to  ensure  obliteration  from  above 
downwards,  a  drainage-tube  should  be  inserted  and  shortened  at  the  successive 
dressings.     If  the  patient  is  healthy,  and  the  sac  not  thickened   or  adherent,  the 

1  Recherches  sur  les  Causes  et  VAnatomie  des  Hemies  abdominales,  p.  144. 

2  Mr.  Curling,  speaking  of  the  '  little  risk  which  attends  the  injection  of  iodine  into 
important  serous  sacs,'  writes  as  follows  :  '  The  little  risk  attending  iodine  injection  in  con- 
genital hydrocele  is  confirmed  by  the  immunity  from  peritonitis  observed  in  those  cases 
where  the  hernial  sac  has  been  injected  for  the  radical  cure  of  an  inguinal  rupture.  Gosselin 
also  notices  this,  and  has  cited  three  cases  in  which  he  operated  in  this  way  for  the  radical 
cure  of  hernia  without  the  slightest  symptom  of  peritonitis.'  I  would  remark  that  this 
method  of  radical  cure  of  hernia  has  never  recommended  itself  to  English  surgeons. 

3  French  writers  have  described  congenital  hydrocele  as  apparently  far  more  frequently 
met  with  in  France  than  in  this  country.  Thus  M.  Richard  ( Gas.  des  Hop.  1857,  No.  41 )  speaks 
of  having  met  with  twelve  cases  in  a  month  at  the  Hopital  des  Enfans.  M.  Richard  considers 
that  the  communication  with  the  peritonaeum  is  not  of"  the  importance  that  might  have  been 
expected.  The  following  is  the  treatment  recommended: — Complete  evacuation  of  the 
hydrocele  fluid  with  a  very  fine  trocar,  compression  being  exerted,  by  an  assistant,  over  the 
inguinal  canal  and  lower  part  of  the  abdomen  ;  six  to  seven  grammes  of  alcohol  are  injected 
and  left  in.  Pressure  is  only  kept  up  for  a  minute  after  the  injection.  The  child  is  allowed 
to  play  about  after  the  operation.  The  tumour  entirely  disappears  by  the  tenth  or  fifteenth 
day,  but  a  truss  should  be  worn  for  three  or  four  months. 
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surgeon  may  separate  it  carefully  from  its  surroundings,  as  in  the  radical  cure  of 
congenital  hernia  :  he  should  then  ligature  its  constricted  portion  above  with  chromic 
acid  catgut  passed  around  it  at  one  or  two  spots  with  an  aneurism  needle,  and  cut 
these  short,  care  being  taken  not  to  include  any  part  of  the  cord. 

Infantile  Hydrocele. 

This  is  very  common,  more  so  than  the  congenital  hydrocele,  of  which  it  is  a 
variety.  In  it  the  tunica  vaginalis  and  the  funicular  process  to  a  varying  extent 
are  distended  with  fluid  ;  but  this  is  shut  off  from  the  cavity  of  the  peritonseum  by  a 
septum  or  partial  obliteration  of  the  serous  surfaces,  situated  usually  near  the  external 
abdominal  ring.  It  depends  on  the  fact  that  obliteration  of  the  serous  process  has 
taken  place  above  only,  instead  of  above  and  below,  close  to  the  testis,  simultaneously. 

Symptoms  and  Diagnosis. — Infantile  hydrocele  is  readily  recognised  by  its  early 
appearance,  its  smoothness,  and  marked  transparency.  It  is  distinguished  from  the 
congenital  variety  by  the  fact  that  steady,  even  pressure  has  no  effect  upon  it,  and 
that  it  shows  much  less  diminution  in  size  after  the  patient  has  been  resting — e.g.  in 
the  morning.  From  hernia  it  is  known  by  its  transparency,  the  impossibility  of 
reduction,  and  the  absence  of  any  gurgling  when  the  swelling  is  manipulated. 

Treatment. — Infantile  hydrocele  usually  subsides  spontaneously.  This  may  be 
aided  by  the  use  of  a  lotion  containing  vinegar  and  water,  spirit,  or  amnion,  hydroch. 
gr.  x. — aq.  §j.,  or  by  careful  external  use  of  the  tincture  of  iodine.  Attention 
should  also  be  paid  to  the  health  of  the  child  and  that  of  the  mother,  if  the  latter  is 
still  suckling.  Where  the  above  treatment  has  failed  I  have  never  known  acupunc- 
ture to  be  unsuccessful.  Half  a  dozen  punctures  are  made  with  an  ordinary  straight 
surgical  needle  in  the  anterior  and  inferior  parts  of  the  hydrocele,  the  needle  being 
slightly  rotated  before  it  is  withdrawn.  A  good  deal  of  oozing  follows  exter- 
nally, but  the  chief  part  of  the  fluid  escapes  into  the  subcutaneous  cellular  tissue  of 
the  scrotum,  whence  it  is  usually  absorbed.  If  any  recurrence  takes  place  acupunc- 
ture may  be  repeated.  Where  it  fails,  thread  or  fine  silk  soaked  in  iodine  may  be 
passed  through  the  cyst  and  left  for  an  hour  or  two  (p.  488),  or  the  antiseptic  incision 
may  be  made  use  of. 

Before  operating  by  injection  or  incision  on  a  case  of  infantile  hydrocele  the 
■surgeon  will  remember  the  caution  already  given  (p.  490),  and  make  sure  by  steady 
continued  pressure  that  no  minute  opening  exists  between  the  hydrocele  and  the 
peritoneal  cavity.  Absence  of  impulse,  or  of  diminution  in  size  when  the  patient 
has  been  lying  down,  also  point  to  the  infantile  variety. 

Occasionally  the  tunica  vaginalis  and  the  funicular  portion  of  the  cord  remain 
unobliterated  and  in  communication  even  in  adult  life,  as  appears  to  have  happened 
in  the  two  following  cases,  which  were  under  the  care  of  Prof.  Humphry  : — 

In  each  it  would  seem  that  the  canal  remained  pervious,  except  quite  at  the  upper  end ; 
and  that  when  hydrocele  took  place  the  sides  of  the  canal  yielded  where  it  passed  through 
the  abdominal  wall,  and  were  also  dilated  into  a  considerable  pouch  behind  the  abdominal 
wall.1 

Case  I. — A  man,  est.  85,  had  a  large  hydrocele  on  the  right  side,  with  a  transverse 
constriction  near  the  upper  part.  It  extended  up  to  the  inguinal  ring,  and  received  an 
impulse  when  he  coughed.  On  examination  of  the  abdomen  a  fluctuating  swelling  was 
found  at  the  lower  part,  like  a  distended  bladder ;  and  a  distinct  impulse  was  communicated 
from  this  to  the  scrotal  swelling,  so  that  it  was  clear  there  were  two  sacs,  one  in  the  scrotum, 
the  other  in  the  abdomen,  communicating  through  the  inguinal  canal.  The  history  was 
obscure.  T iie  patient  was  unconscious  of  any  swelling  in  the  abdomen,  yet  had  worn  a 
truss  for  supposed  rupture.  The  scrotal  swelling  was  attributed  to  a  blow  on  the  pommel  of 
a  saddle  ten  years  before.  It  had  gradually  increased.  A  trocar  passed  into  the  scrotum 
gave  vent  to  seven  pints  of  serous  fluid,  emptying  both  sacs.  The  testicle  lay  at  the  inner 
and  upper  part  of  the  scrotum.     Pain  and  swelling  of  the  left  lower  limb,  with  other  indica- 


1  Prof.  Syrne  relates  a  case  of  '  abdominal  hydrocele  '  in  a  child  aged  four  or  five.  The 
fluid  was  contained,  not  in  the  tunica  vaginalis,  but  in  an  expansion  of  the  cord  (Brit.  Med. 
Joiiru.  1801,  p.  139).  The  dissection  of  a  similar  case  is  given  by  Mr.  Lister  in  Edin.  Med. 
Tour it.  Sept.  1850. 
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tions  of  plugging-  and  inflammation  of  the  femoral  vein,  followed.  These  subsided,  and  the 
fluid  was  on  three  subsequent  occasions  drawn  off.  A  more  radical  proceeding  being  desired, 
an  incision  was  made  into  the  swelling,  and  carried  up  to  the  internal  ring,  so  that  there 
might  be  a  free  vent  for  the  products  of  inflammation  from  the  abdominal  sac  ;  lint  was  then 
inserted.  Suppuration  ensued ;  and  when  the  wound  healed,  the  cavity  was  obliterated  in 
its  whole  length. 

Case  II. — A  man,  ait.  29,  had  a  hydrocele  on  the  right  side,  extending  through  the 
inguinal  canal  into  the  abdomen,  and  causing  a  fulness  above  the  internal  ring.  It  resembled 
a  hernia  in  its  shape,  in  the  impulse  received  by  coughing,  and  in  the  fact  that  the  testicle 
could  be  felt,  apparently  distinct  from  it,  at  the  lower  part ;  but  it  was  transparent  and 
fluctuating.  It  was  attributed  to  a  blow  received  ten  years  previously,  and  was  said  to  have 
commenced  in  the  scrotum.  There  was  inguinal  hernia  on  the  opposite  side.  The  swelling 
was  incised  cautiously,  and  lint  was  passed  along  the  inguinal  canal.  Suppuration  followed, 
and  the  disease  was  cured. 

Encysted  Hydrocele  op  the  Testis. 

The  fluid  is  here  contained  in  a  sac  distinct  from  that  of  the  tunica  vaginalis. 
Encysted  hydrocele  of  the  testis  (this  term  being  made  use  of  to  distinguish  this 
form  of  encysted  hydrocele  from  that  which  occurs  in  the  cord)  may  be  divided  into 
two  varieties  : — 

(i.)  Common. — Encysted  hydrocele  of  the  epididymis,  the  fluid  being  encysted 
in  the  neighbourhood  of  the  epididymis.  (ii.)  Very  rare. — Encysted  hydrocele  of 
the  testis  proper,  the  fluid  being  here  encysted  between  the  tunica  albuginea  and 
the  inner  surface  of  the  visceral  tunica  vaginalis. 

(i.)  Encysted  hydrocele  of  the  epididymis. — This  is  not  uncommon,  and  is  what 
is  usually  meant  when  the  term  '  encysted  hydrocele '  is  used.  Under  the  term  en- 
cysted hydrocele  of  the  epididymis  two  distinct  kinds  of  cysts  are  met  with,  differing 
widely  in  structure  and  in  clinical  importance,  and  only  having  in  common  their 
position,  which  is  always  near  to  the  epididymis.  These  two  kinds  of  cysts  may  be 
distinguished  as  follows  : — (a)  Cysts  small,  subserous  or  external  to  the  epididymis, 
unimportant,  and  never  containing  spermatozoa.  (/3)  Cysts  larger,  originating  within 
the  tissue  of  the  epididymis,  important,  and  often  containing  spermatozoa. 

(a)  Small  subserous  cysts. — It  is  by  no  means  uncommon  to  meet  with  small 
cysts  the  size  of  a  pin's  head,  a  millet  seed,  or  a  pea,  projecting  upon  the  free  ex- 
tremity of  the  head  of  the  epididymis,  and  also,  though  more  rarely,  upon  its  centre 
or  near  its  tail.  They  may  be  sessile  or  pedunculated.  It  is  simply  one  or  two  of 
these  little  subserous  cysts  which  form  the  so-called  '  hydatid  of  Morgagni.'  They 
are  always  on  the  surface  of  the  epididymis,  never  being  developed  in  its  substance. 
In  structure  these  small  cysts  are  bounded  by  a  fibro-cellular  envelope,  which  is 
usually  extremely  thin,  but  occasionally  so  thickened  that  unless  punctured  the  cyst 
might  be  taken  for  a  solid  body.  Usually  sessile,  it  is  occasionally  pedunculated,  and 
thus  may  become  a  source  of  the  so-called  '  loose  bodies '  in  the  tunica  vaginalis 
(p.  513).  The  liquid  in  the  cysts  varies;  sometimes  serous,  yellow  or  limpid,  it  is  in 
other  cases  turbid  or  opalescent.  But  however  various  in  other  characters,  the  fluid 
is  constant  in  this,  that  it  never  contains  spermatozoa  or  spermatic  cells. 

These  cysts  increase  extremely  slowly,  never  acquire  a  large  size,  usually  remain- 
ing stationary  when  as  large  as  a  pea.  Thus  during  life  there  is,  as  a  rule,  nothing 
to  draw  attention  to  their  existence.1 

M.  Gosselin  2  never  found  them  in  the  testicles  of  children,  only  occasionally  in 
subjects  between  puberty  and  thirty-five.  On  the  other  hand,  after  forty  they  became 
extremely  common,  being  present  in  two-thirds  of  the  testicles  examined.  In  old 
men  they  were  often  found  fibrous  and  pedunculated.  M.  Gosselin  considers  that 
in  the  varying  frequency  of  these  cysts  at  different  ages  lies  the  explanation  of  their 
origin.     As  the  cysts  lie  superficially,  and  not  in  any  relation  to  the  structure  proper 

1  Morgagni  (De  Sed.  et  Cans.  Morb.),  whose  observation  these  cysts  did  not  escape, 
believed  that  their  rupture  into  the  sac  of  the  tunica  vaginalis  might,  from  irritation,  lead  to 
the  formation  of  hydrocele. 

2  Arch.  gen.  de  Med.  4''  Ser.  t.  xvi.  p.  24. 
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of  testis  or  epididymis,  as  they  can  be  dissected  out  entire,  and  as  by  fine  injections 
no  communication  can  be  made  out  to  exist  between  them  and  the  seminal  tubes, 
they  cannot  have  originated  in  one  of  these.  Rejecting  this  theory,  M.  Gosselin 
explains  the  increasing  tendency,  as  life  goes  on,  to  the  formation  of  these  cysts,  by 
the  diminished  activity  of  the  testis.  While  the  testis  is  functionless,  in  infancy  or 
childhood,  they  are  never  found ;  during  the  time  of  its  greatest  activity  they  are 
very  rare.  On  the  other  hand,  after  forty,  and  especially  in  old  age,  these  cysts  occur 
with  great  frequency.  In  other  words,  the  testis  has  after  puberty  a  powerful  ten- 
dency to  secrete.  As  long  as  the  seminal  fluid  is  secreted  in  abundance  this  tendency 
finds  ample  scope,  but  when  this  diminishes  the  above  tendency  becomes  misapplied 
in  the  formation  of  these  cysts.1  If  by  this  M.  Gosselin  means  that  as  the 
substance  of  the  testis  and  epididymis,  becoming  increasingly  functionless,  waste 
and  shrink,  the  subserous  connective  tissue  is  here  and  there  drawn  out  into  cavities 
which  ultimately  become  true  cysts,  it  is  easy  to  see  a  connection  between  the  forma- 
tion of  these  cysts  and  the  functional  activity  of  the  testis  ;  otherwise  his  view, 
ingenious  as  it  is,  appears  to  me  too  theoretical  for  acceptance. 

If  it  be  suggested  that  these  small  subserous  cysts  originate  in  traces  of  the 
Mullerian  duct  which  have  not  been  completely  obliterated,  it  may  be  answered  that 
if  this  were  the  case  there  appears  no  reason  why  these  cysts  should  not  be  found 
earlier  in  life.  The  possible  relation  of  the  Mullerian  duct  to  the  larger  encysted 
hydroceles  of  the  epididymis  is  discussed  below  (p.  496). 

(/3)  Larger  cysts  often  containing  spermatozoa. — These  are  usually  found  close  to 
the  upper  part  of  the  epididymis,  either  just  above  it,  appearing  as  a  continuation  of 
it,  a  little  below  its  head,  or  between  the  epididymis  and  the  upper  border  of  the 
testis.  They  arise  beneath  the  external  areolar  investment  of  the  epididymis,  that  is 
inside  its  structure,  and  thus  in  close  relation  with  the  seminal  ducts,  especially  the 
vasa  efferentia ;  from  this  circumstance  the  term  '  parenchymatous,'  as  opposed  to  the 
more  superficial  and  '  subserous  '  ones,  has  been  given  to  them.  They  are  usually 
single  ;  more  than  two  or  three  are  very  rare.  In  some  cases  when  apparently  mul- 
tiple these  cysts  are  compartments  of  a  single  cavity  divided  by  delicate  septa.  The 
capacity  of  these  '  parenchymatous  '  cysts  varies  very  much  ;  usually  it  is  only  a  few 
(four  to  five)  ounces.2  As  they  increase,  which  they  do  very  slowly  and  persistently, 
they  may  push  their  way  between  the  epididymis  and  testis,  separating  them,  and 
even  unravelling  the  tissue  of  the  former.  By  this  means  the  vasa  efferentia  and 
coni  vasculosi  may  become  stretched  over  and  spread  out  by  such  a  cyst.  The  testis 
is  usually  in  front  and  below  •  occasionally  it  is  met  with  at  one  side ;  it  is  very 
rarely  behind.  In  structure  the  cysts  are  composed  of  delicate  fibro-cellular  tissue  and 
an  exceedingly  delicate  tesselated  epithelium  may  be  scraped  from  their  inner  smooth 
and  shining  surface.  The  contents  are  often  limpid  and  colourless,  with  only  a  trace 
of  albumen,  in  both  these  points  differing  markedly  from  those  of  the  ordinary 
hydrocele  of  the  tunica  vaginalis.  It  is  quite  exceptional  to  find  the  fluid  of  a 
straw  colour  and  albuminous,  and  it  is  often  impossible  to  find  even  a  trace  of 
albumen.  The  addition  of  acetic  acid  generally  causes  effervescence,  from  the  presence 
of  alkaline  carbonates,  and  causes  no  cloudiness,  as  would  be  the  case  in  a  solution  of 
mucus.  The  proportion  of  mineral  salts  is  variable,  the  richness  of  the  fluid  in 
these  corresponding  chiefly  to  the  age  of  the  cyst,  and  not  to  the  amount  of  sperma- 
tozoa present.  Sodium  chloride  constitutes  the  chief  part  of  the  salts,  the  rest  being 
a  mixture  of  sodium  phosphate  and  alkaline  carbonate. 

1  M.  Gosselin's  exact  words  are — '  En  un  mot,  la  nature  a  donne  a  cet  organ  e,  a  partir 
de  la  puberte,  un  pouvoir,  un  molimen  secreteur.  Le  molimen  se  realise  sivffisamment  tant 
que  le  sperme  est  separe  en  abondance:  mais  lorsque  vient  a,  dimirmer  cette  secretion,  la 
tendance  de  l'organe  n'est  plus  satisfaite,  et  le  molimen  se  traduit  encore  par  les  productions 
accidentelles.' 

2  In  the  Med.  Times  and  Gaz.  1853,  vol.  i.  p.  629,  will  be  found  a  case  of  bilateral  encysted 
hydrocele  in  a  man  set.  58.  The  united  size  of  these  was  considerably  larger  than  thai  of  an 
adull  liead.  On  one  occasion  forty-nine  ounces  were  drawn  off  from  the  rip-bt  and  fifty- 
eighl  from  the  lefl  ;  at  another  lime  twenty-eight  and  forty-five  ounces  were  withdrawn. 
The  fluid  was  milky,  and  contained  spermatozoa. 
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If  not  limpid  and  colourless,  the  fluid  is  usually  opalescent,  milky,  or  rather  like 
weak  soap  and  water,  this  being  due  to  the  presence  of  spermatozoa.  These  often  show 
lively  movements  for  some  time  after  the  fluid  has  been  removed ;  at  other  times  the 
spermatozoa  are  quite  quiescent,  or  show  signs  of  decomposition  ;  thus  all  traces  of 
their  tails  are  lost,  and  only  small  oval  nuclei-like  bodies  are  found,  which  are,  in 
fact,  the  heads  of  the  spermatozoa.  M.  Gosselin  has  found  that  in  a  few  cases  sper- 
matozoa abounded  in  the  fluid  of  one  of  these  cysts,  though  they  were  quite  absent 
throughout  the  whole  of  the  seminal  tract. 

The  frequent  presence  of  spermatozoa  in  these  cysts  has  been  much  discussed,  and 
numerous  theories  have  been  put  forward  in  explanation  of  the  fact. 

(1)  Mr.  Liston,1  who,  contemporaneously  with  Mr.  Lloyd,2  but  independently  of 
him,  first  in  this  country  discovered  the  spermatozoa  in  these  cysts,  thought  that 
their  presence  might  be  explained  by  the  cyst  arising  in  a  dilatation  of  a  seminal  tube. 
Those  who  put  forward  this  view  consider  that  it  is  supported  by  the  free  communica- 
tion which  often  exists  between  these  cysts  and  a  seminal  tube.  The  communication 
has  been  shown  in  different  ways.  Thus  Luschka  3  proved  its  existence  by  the  pas- 
sage of  a  bristle  between  the  cyst  and  a  tubule,  and  also  by  the  injection  of  mercury. 
Mr.  Curling4  and  Mr.  Quekett  succeeded  in  injecting  with  mercury  two  encysted 
hydroceles  by  means  of  an  injecting  nozzle  placed  in  the  vas  deferens.  '  The  metal 
passed  freely  into  the  epididymis,  and  escaped  freely  into  the  cyst  attached  to  it  in 
both  testes.  The  ducts  of  the  epididymis,  loaded  with  mercury,  were  found  rami- 
fying over  the  walls  of  the  cyst,  having  been  drawn  out  and  expanded  by  the  growth 
of  the  hydrocele.  On  examination  of  the'  interior  of  the  cyst  the  open  mouth  of  the 
duct  from  which  the  mercury  had  escaped  was  distinctly  visible.  There  was  an  oval 
opening  in  the  membrane  of  the  cyst,  the  edges  of  which  were  even  and  rounded ; 
and  at  a  point  in  the  centre  of  this  opening  globules  were  seen  escaping  from  a 
minute  aperture  in  one  of  the  ducts.' 

Dr.  Menzel,  of  Trieste,  has  recorded  5  a  case  in  which  the  communication  seemed 
to  be  capable  of  proof  in  the  living  subject.  Thus,  when  the  testis  was  compressed 
the  cyst  became  distinct,  and  vice  versa. 

Where  no  such  communication  exists  it  has  probably  been  obliterated  by  in- 
flammation in  many  cases. 

(2)  M.  Gosselin  6  considers  that  these  cysts  originate  in  the  rupture  of  one  of  the 
seminal  tubes,  especially  one  of  the  vasa  efferentia ;  some  drops  of  seminal  fluid  thus 
escape  into  the  surrounding  connective  tissue ;  the  containing  membrane,  which 
gradually  forms  a  cyst  around  the  escaped  fluid,  after  a  time  furnishes  additional 
fluid,  while  the  ruptured  duct  cicatrises  and  becomes  obliterated  by  the  development 
of  the  cyst.  M.  Gosselin  considers  that  the  rupture  of  the  seminal  duct  is  consecu- 
tive to  its  obliteration — a  condition  which  he  has  shown  to  be  not  uncommon  in  the 
head  of  the  epididymis.     (See  below,  p.  497.) 

(3)  Mr.  Curling7  believes  that  the  rupture  of  one  of  the  seminal  tubes  is  a 
secondary  step,  the  independent  formation  of  a  cyst  in  the  connective  tissue  close  by 
being  the  primary  change.  Mr.  Curling  has  found  in  investigating  these  cases  that 
in  the  majority  of  them  a  small  cyst  has  long  existed  in  a  stationary  state,  and  has 
enlarged  after  a  slight  blow ;  the  consequent  inflammation  and  admission  of  additional 
spermatozoa  to  the  contents  of  the  cyst  having  led  to  its  increase  in  size.  Mr.  Curling 
supports  his  view  by  the  undoubted  frequency  with  which  the  ducts  of  the  epididymis 
are  stretched  out  by  and  spread  over  such  a  cyst  (p.  497),  a  condition  which  is  well 
represented  in  a  preparation  in  the  Hunterian  Museum.8  An  observation  of  Mr. 
Curling's  that  the  spermatozoa  are  rarely  found  while  the  cysts  are  small,  and  are 

1   Med.-Chir.  Trans,  vol.  xxvi.  p.  216.  2  Med.-Chir.  Trans,  vol.  xxvi.  p.  368. 

3    Vireh.  Archiv,  vol.  vi.  p.  310.  4  Loc.  supra  eit.  p.  156. 

5  Lontl.  Med.  Bee.  1877,  p.  249.  6  Arch.  gen.  de  Med.  1.  xvi.  1848,  p.  179. 

7  Loc.  supra  eit.  p.  155. 

8  This  preparation  is  figured  in  Mr.  Curling's  hook,  he.  supra  eit.  p.  157.  As  in  such  a 
case  the  ducts  will  he  liahle  to  puncture  during  tapping  of  the  cyst,  it  is  obvious  that  the 
fluid  withdrawn  majr  contain  spermatozoa,  though  none  of  these  have  been  present  in  the 
cyst  itself. 
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Fig.  101.  —  Spermatic  Cysts. 
(Path.  Mus.  Univ.  Oamb.) 


therefore  usually  not  formed  there  originally,  but  are  a  subsequent  addition  to  their 
contents,  is  also  in  favour  of  his  view. 

The  following  case,  which  was  under  Mr.  Bryant's  care,1  probably  illustrates  the 
effect  of  a  blow  in  causing  rupture  of  a  seminal  tube  : — 

A  man,  eet.  60,  had  an  encysted  hydrocele  of  the  left  testicle,  of  twenty  years'  growth. 
The  increase  had  been  very  slow  till  the  last  month,  when  the  swelling  had  doubled  its  normal 
size;  this' rapid  growth  having  followed  an  injury  produced  by  a  fall.  The  scrotum  con- 
tained an  irregular  cystic  swelling  on  its  left  side,  evidently  made  up  of  several  cysts,  of 
which  three  of  large  size  could  readily  be  distinguished,  the  third  being  baggy.  The  testis 
was  found  on  the  inner  side  of  the  tumour.  Tapping  was  at  once  resorted  to,  and  the  largest 
cyst  emptied,  many  ounces  of  a  milky  thud  being  drawn  off.  The  second  tense  cyst  was 
then  tapped  through  the  same  opening,  with  the  same  result,  and  the  fluid  collected  in  a 
distinct  glass.  The  third  cyst  was  also  tapped,  but  in  this  the  fluid  was  quite  watery.  The 
first  twTo  contained  abundance  of  spermatozoa ;  the  third  did  not  contain  any.  A  good 
recovery  followed. 

(4)  Another  explanation  refers  the  origin  of  these  cysts  and  their  contents  of 
spermatozoa  to  certain  foetal  structures.  It  has  been  already  stated  that  these  encysted 

hydroceles  occur  with  especial  frequency  in  the 
neighbourhood  of  the  head  of  the  epididymis.  Now, 
in  this  neighbourhood  we  have  the  three  following 
relics  of  foetal  structures,  viz.  (a)  The  corpus  inno- 
minatum,  parepididymis,  or  organ  of  Giraldes  2 — 
that  little  body  which  lies  in  front  of  the  cord  im- 
mediately above  the  head  of  the  epididymis,  and 
beneath  the  upper  part  of  the  tunica  vaginalis. 
This  varies  in  size  from  a  mere  speck  to  a  body 
four  or  five  lines  long,  consisting  of  several  mi- 
nute irregular  masses,  which  can  be  resolved  into 
small  convoluted  tubes  lined  with  squamous  epithe- 
lium. M.  Giraldes  considered  that  encysted  hy- 
droceles originated  in  the  dilatation  of  the  above 
tubules.  It  is  well  known  to  surgeons  that  en- 
cysted hydroceles  originating  near  the  epididymis, 
and  containing  spermatozoa,  do  sometimes  extend 
far  upwards  along  the  cord.  Such  cysts  when 
small  may  well  have  originated  in  the  tubules  of 
the  organ  of  Giraldes.  Fig.  101  shows  cysts  in 
this  position ;  insignificant  as  such  fcetal  relics 
seem,  it  is  of  great  interest  to  note  that  homo- 
logous and  equally  insignificant  relics  in  female 
embryos  may  later  on  become  the  seat  of  formation 
of  cystic  growths  between  the  layers  of  the  broad 
ligament.  (/3)  Vestiges  of  the  duct  of  Mutter,  espe- 
cially the  hydatid  of  Morgagni. — It  is  well  known 
that  the  above  duct,  which  in  the  female  forms 
the  Fallopian  tube,  uterus,  and  vagina,  becomes 
almost  entirely  abortive  in  the  male.  Remains  of  it  are  always  to  be  found  in 
the  hydatid  of  Morgagni,  while  in  some  cases  the  duct  can  be  traced  as  it  runs 
from  the  globus  major,  between  the  testis  and  epididymis  in  the  digital  pouch 
and  so  downwards  to  the  globus  minor,  where  it  is  lost  amidst  the  other  structures 
in  the  spermatic  cord,  to  reappear  again  as  the  sinus  pocularis  in  the  prostatic 
urethra.  The  hydatid  of  Morgagni  is  constantly  present  between  the  top  of  the 
globus  major  and  the  testis,  situated  beneath  the  tunica  vaginalis,  and  attached  to  the 
testis  by  a.  peduncle  of  varying  length.     Its  structure  is  cystic  normally,  before  any 


a  a,  closely  connected  with  the  upper  part 
of  the  epididymis ;  b,  spermatic  cyst 
lying  under  the  upper  end  of  the  epidi- 
dymis and  closely  connected  with  the 
testis  ;    c,  tunica  vaginalis  reflected. 


1  Tract,  of  Surg.  2nd  ed.  vol.  ii.  p.  186. 

~  Btdl.  d'e  la  Soc.  Anat.  1857,  p.  780;  Journ.  de  la  Phys.   1861. 
Ewgewbidelehre,  p.  364.     Kolliker,  Handb,  d.  Gewebehhre,  p.  507. 


Ilenle,   Handb,  d. 
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changes  are  brought  about  by  inflammation ;  the  small  fibrous  cyst  being  lined  with 
tesselated  epithelium,  and  covered  with  the  visceral  layer  of  the  tunica  vaginalis.  Two 
preparations  in  the  museum  of  St.  Thomas's  Hospital x  show  clearly  encysted  hydro- 
celes originating  at  the  caput  epididymis  in  the  position  of  the  hydatid  of  Morgagni. 
(y)  The  vas  aberrans  of  Holler. — This  diverticulum,  as  a  csecal  tube  arranged  in  a 
convoluted  mass  amongst  the  vessels  of  the  cord,  opens  into  the  vas  deferens  at  its 
commencement,  or  into  the  lower  part  of  the  epididymis.  This  structure,  which  is  not 
always  single,  appears  to  be  the  remains  of  one  or  more  of  the  tubes  of  the  "Wolffian 
body  still  adhering  to  the  excretory  duct  of  that  body,  which  explains  their  com- 
munication with  the  tube  of  the  epididymis  or  vas  deferens.  From  the  position  of 
the  diverticulum  low  down  upon  the  excretory  apparatus  of  the  testis,  and  therefore 
at  a  point  somewhat  remote  from  the  usual  site  of  encysted  hydroceles,  it  would  not 
appear  to  be  a  common  source  of  origin  of  these.  Luschka,2  however,  has  given 
reason  for  believing  that  occasionally  this  vas  aberrans  may  form  encysted  hydrocele, 
as  he  has  found  it  converted  into  a  simple  cyst. 

Which  of  the  above  explanations  is  the  true  one  must  still  remain  somewhat 
doubtful.  But  the  facts  that  these  cysts  so  frequently  originate  in  the  neighbour- 
hood of  the  head  of  the  epididymis,  and  that  in  this  same  neighbourhood  foetal  relics 
abound,  make  it  very  probable  that  these  encysted  hydroceles  originate  in  enlarge- 
ments of  hitherto  quiescent  fetal  remains.  Thus,  when  they  are  found  higher  up 
and  encroaching  upon  the  cord,  they  may  have  originated  in  the  organ  of  Giraldes ; 
when  somewhat  lower  down,  the  hydatid  of  Morgagni  or  some  other  unobliterated 
vestige  of  the  duct  of  Miiller  may  have  been  their  starting-point.  The  question  still 
remains,  How  do  the  spermatozoa  find  an  entrance  1  In  some  cases,  no  doubt  a 
communication  remains  unobliterated  between  the  relic  and  one  of  the  ducts  at  the 
head  of  the  vas  deferens,  similar  to  that  which  exists  between  the  vas  aberrans  and 
the  vas  deferens,  and  which  has  been  proved  to  exist  in  other  cases.  If  this  be  so, 
the  frequent  position  of  these  encysted  hydroceles  near  the  epididymis  will  be  in 
accordance  with  the  frequency  with  which  obliterations,3  temporary  or  permanent, 
take  place  in  the  tortuously  coiled  tubes  of  which  this  structure  is  composed,  after 
inflammation,  frequently  venereal  in  origin  (p.  527).  Owing  to  such  obstruction  from 
inflammatory  matting  together  of  the  surrounding  peritubular  connective  tissue, 
regurgitation  of  the  seminal  fluid  might  take  place  from  the  vas  deferens  or  one  of 
the  tubes  of  the  epididymis  into  one  of  the  above-mentioned  foetal  remains  with 
which  they  are  still  in  communication.  But  usually  there  is  a  simpler  explanation 
of  the  entrance  of  spermatozoa.  The  slow  but  persistent  increase  in  size  of  eucysted 
hydroceles  has  been  already  alluded  to,  and  the  way  in  which  they  tend  to  spread  out 
over  their  periphery  the  seminal  ducts  with  which  they  come  in  contact.  Dr. 
Moxon  4  has  pointed  out  that  the  fact  that  seminal  fluid  is  not  found  in  the  cysts 
while  small  (p.  495)  makes  it  very  probable  that  it  enters  the  larger  ones  from  their 
opening  a  duct  by  pressure,  just  as  bile  enters  a  hydatid  cyst.  And  when  the  situa- 
tion of  these  cysts,  on  the  outer  part  of  the  scrotum,  especially  exposed  to  friction, 
sudden  slight  blows,  &c,  is  considered,  the  extreme  probability  of  the  above  explana- 
tion will  be  recognised. 

In  addition  to  the  above  explanations  of  the  origin  of  the  spermatozoa  found  in 
encysted  hydroceles  there  is  another,  put  forward  long  ago  by  Sir  J.  Paget.5  This, 
though  it  has  failed  to  find  acceptance,  cannot  be  passed  over,  on  account  of  the  weight 
and  authority  with  which  everything  from  the  above-mentioned  writer  comes.  Sir  J. 
Paget,  describing  a  globular  cyst  which  originated  near  the  upper  part  of  the  epididy- 

1  Prep.  E.  E.  69  and  E.  E.  70.  The  former  is  figured  by  Sir  A.  Cooper,  loc.  supra  cit. 
PI.  xi.  fig.  3.  Here  the  cyst  is  of  considerable  size,  and  extends  somewhat  upwards  along 
the  cord.  In  the  latter  preparation  the  cyst  is  a  very  small  one,  and  is  in  the  exact  position 
of  the  hydatid  of  Morgagni.     It  is  figured  by  Mr.  Osborn,  loc.  supra  cit.  p.  68. 

2  Loc.  supra  cit. 

3  M.  Gosselin,  Arch.  f/cn.  de  Med.  4e  Ser.  t.  xiv.  et  xv.     Lew  in,  Studien  iiber  Hoden,  p.  16. 

4  Led.  on  Path.  Ancit.  by  Dr.  "VVilks  and  Dr.  Moxon,  p.  540. 

5  Med.-Chir.  Trans,  vol.  xxvii.  p.  401.     Led.  on  Surg.  Path.  p.  418, 
Vol.  III.  K  K 
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mis,  and  on  its  inner  side,  and  which  contained  numerous  dead  spermatozoa,  though  at 
the  time  of  the  examination  the  cavity  of  the  cyst  was  completely  isolated  from  every 
part  of  the  seminal  tubes,  put  forward  the  following  explanation  of  the  occurrence  of 
spermatozoa  : — '  The  most  probable  explanation  of  these  cases,  therefore,  seems  to  be 
that  certain  cysts,  seated  near  the  organ  which  naturally  secretes  the  materials  for 
semen,  may  possess  a  power  of  secreting  a  similar  fluid.  And  this  explanation  is  in 
some  measure  supported  by  the  analogy  of  those  cysts  which  are  found  in  the 
ovaries,  and  more  rarely  in  other  parts  of  the  body,  especially  beneath  hairy  parts  of  the 
skin,  and  in  which  the  ordinary  products  of  the  skin,  such  as  epidermis,  sebaceous 
matter,  hair,  &c,  are  formed  on  the  genuine  cutaneous  tissue  of  their  internal 
surface.' 

With  reference  to  this  explanation  Mr.  Curling  l  observes  that  it  is  not  satis- 
factory, as  the  cysts  in  which  the  spermatozoa  are  found  are  not  formed  in  connec- 
tion with  the  secretory  part  of  the  organ,  but  with  the  excretory. 

Again,  even  if  it  were  granted  that  the  above  explanation  might  hold  good  for 
analogous  cysts  with  simpler  contents,  it  can  scarcely  do  so  in  the  case  of  these 
cysts,  whose  contents  are  a  .fluid  so  complex  and  unique  as  the  semen ;  while  their 
structure,  a  wall  of  connective  tissue  with  a  layer  of  tesselated  epithelium,  is  yet  so 
simple  and  unspecialised.2 

(ii.)  Encysted  hydrocele  situated  between  the  tunica  albuginea  and  the  inner 
layer  of  the  tunica  vaginalis,  or  in  the  substance  of  the  tunica  albuginea  itself — 
These  cysts  are  very  rare.  They  are  usually  single  and,  from  the  resistance  of 
their  surroundings,  of  small  size.  Their  situation  is  nearly  always  on  the  anterior 
surface  of  the  testis.  A  specimen  of  this  kind  will  be  found  in  the  Hunterian 
Museum.  It  was  discovered  accidentally  by  Mr.  Curling  3  in  the  course  of  a  dis- 
section. Mr.  Hutchinson  has  described  4  a  case  of  thick-walled  cyst  which  arose  in 
the  substance  of  the  tunica  albuginea  itself.  This  formed  a  swelling  about  the  size 
of  a  goose's  egg,  somewhat  flattened,  heavy  and  inelastic.  Its  upper  five-sixths 
were  rounded  and  tolerably  smooth,  and  were  separated  by  a  depression  from  the 
lower  part,  which  on  pressure  was  proved  to  be  the  testis  itself. 

It  is  probable  that  these  cysts,  whether  between  the  tunica  albuginea  and  the 
tunica  vaginalis  or  in  the  substance  of  the  tunica  albuginea,  originate  in  haemor- 
rhage, the  extravasation  of  blood  being  gradually  encapsulated. 

Symptoms  of  encysted  hydrocele. — These  are  very  little  marked  at  first,  the 
onset  being  very  insidious,  and  the  growth  of  these  cysts  extremely  slow.  Allusion 
has  already  (p.  495)  been  made  to  the  fact  that  rupture  of  a  seminal  tube  into  one 
of  these  cysts  after  injury  may  bring  about  a  rapid  increase  in  size.  While  small 
these  cysts  feel  something  like,  and  have  been  mistaken  for,  an  additional  testis 
(p.  462).  Their  shape  is  often  circular  and  somewhat  bossy.  When  large  or  multiple 
the  outline  becomes  irregular,  but  they  seldom  attain  to  the  size  of  a  hydrocele  of 
the  tunica  vaginalis.  In  rare  cases  when  they  extend  upwards  along  the  spermatic 
cord  their  dimensions  are  considerable  (p.  497).     Thus  Mr.  Lister5  records  a  case  of 

1  Loc.  supra  cit.  p.  154.. 

2  M.  Gosselin  {Arch.  gen.  de  Med.  1848,  t.  xvi.  p.  178)  writes  as  follows  on  this  subject : 
'  Je  rejette  l'idee  d'une  transudation  parce  qu'elle  est  contraire  a  la  physiologie,  et  pour  la 
meme  raison  je  n'accepterai  pas  davantage  l'opinion  de  la  formation  des  animalcules  dans  le 
kyste  lui-meme,  opinion  avanc^e  avec  un  peu  d'hesitation  par  M.  James  Paget :  d'ahord  les 
zoospermes  sont  les  resultats  d'une  secretion  port6e  a  un  tres-haut  degre  de  puissance ;  or. 
les  produits  secretes  en  general,  et  a  plus  forte  raison  ceux  qui,  comme  celui-la,  indiquent  un 
grand  deploiement  des  forces  secretaires,  ont  dans  tous  les  points  de  l'economie  des  organes 
speciaux,  des  voies  d'elaboration.  Le  produit  se  fait  la  et  point  ailleurs ;  pour  le  sperrne  et  les 
animalcules,  le  lieu  d'elaboration  est  dans  les  tubes  seminiferes,  et  les  lois  physiologiques  ne 
permettent  pas  de  croire  qu'un  kyste  accidentel,  sans  aucune  communication  avec  les  tubes, 
puisse  donner  naissance  a  un  produit  semblable.  Les  kystes  du  testicule  ne  sont  pas  plus 
capables  de  produire  des  animalcules  que  ceux  de  1'ovaire  des  ovules  et  ceux  du  rein  de 
1'urine.' 

3  It  will  be  found  figured  by  Mr.  Curling,  loc.  supra  cit.  p.  161,  fig'.  13. 

Tath.  Soc,   Trans,  vol.  vii.  p.  246,  fig.  6.  5  Edin.  Med.  Journ.  1877   vol.  i. 
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a  large  encysted  hydrocele  with  a  history  of  only  four  years,  which  extended  up- 
wards into  the  inguinal  canal,  and  also  outwards  above  Poupart's  ligament.  It  was 
conical,  with  the  apex  downwards,  the  upper  part  of  the  swelling  being  out  of  all 
proportion  to  that  in  the  scrotum.  A  cure  took  place  after  injection  with  iodine. 
The  cyst  is  above  the  testicle,  and  usually  to  one  side  of  it ;  in  other  cases  it  is,  in 
part  at  least,  behind  the  testicle.  Transparency  is  always  present,  and  fluctuation 
also,  unless  the  cyst  be  very  tense.  Considerable  difficulty,  however,  may  be  ex- 
perienced in  making  out  these  points  when  the  cyst  is  small,  e.g.  of  the  size  of  a 
marble  or  grape. 

Diagnosis  of  encysted  hydrocele. — The  transparency  of  the  cyst,  usually  to  be 
made  out  by  careful  examination,  together  with  its  fluctuation,  absence  of  resist- 
ance, and  density,  will  point  out  its  nature.  From  ordinary  hydrocele  of  the 
tunica  vaginalis  it  may  be  distinguished  by  its  usually  slow  rate  of  increase,  one  of 
these  cysts  often  existing  ten  or  twenty  years  before  causing  any  inconvenience. 
The  shape  of  the  swelling  is  another  point — when  small,  circular,  or  somewhat  bossy, 
recalling  the  outline  of  a  large  marble;  when  larger  or  polycystic,  irregular  or  some- 
what lobulated,  but  never  of  the  pyriform  shape  met  with  in  hydroceles  of  the  tunica 
vaginalis.  The  position  of  the  testis  should  always  be  made  out  by  the  transparency 
test,  or  by  careful  pressure.  If  not  below  and  in  front,  its  usual  position,  the 
gland  will  be  found  below  and  at  one  side,  usually  the  inner :  it  is  hardly  ever  found 
behind  the  swelling. 

In  the  majority  of  cases  attention  to  the  above  points  will  be  sufficient ; 
but  sometimes  when  the  cyst  is  yery  small  and  difficult  to  fix  so  as  to  apply  the 
transparency  test,  when  the  position  of  the  testis  is  altered  from  adhesions,  &c,  a 
diagnosis  can  only  be  made  by  puncture  with  a  fine  trocar,  when  the  character  of 
the  fluid  will  be  another  and  decisive  point. 

Cases  have  been  mentioned  in  which  an  encysted  hydrocele  of  the  epididymis 
extends  upwards  along  the  cord  towards  the  abdomen ;  the  history  of  the  starting- 
point  in  these  cases,  the  fact  that  the  swelling  cannot  be  separated  entirely  from  the 
epididymis,  and  the  result  of  tapping,  will  distinguish  them  from  hydrocele  of  the 
cord.     For  the  diagnosis  from  hernia  see  below,  pp.  500,  502. 

Treatment  of  encysted  hydrocele. — On  account  of  the  slow  rate  of  increase,  occa- 
sionally stationary  quiescence,  and  usually  small  amount  of  inconvenience  attendant 
on  this  form  of  hydrocele,  interference  is  less  called  for  than  in  the  ordinary  hydro- 
cele of  the  tunica  vaginalis.  So  also,  from  the  slow  re-collection  of  the  fluid,  simple 
tapping  will  often  suffice  when  anything  requires  to  be  done.  Before  adopting  this 
measure  the  position  of  the  testis  is  always  to  be  made  out.  The  cyst  may  usually 
be  tapped  on  the  outer  side.  If  more  radical  measures  are  required,  the  surgeon 
must  choose  between  iodine  injection,  a  seton,  and  antiseptic  incision. 

In  making  use  of  iodine  injection  the  same  precautions  are  to  be  used  as  in  the 
case  of  the  more  ordinary  hydrocele.  If  the  cyst  be  small  and  mobile  it  is  impera- 
tive that  the  trocar  should  clearly  have  entered  the  cyst.  The  Edinburgh  Ph.  pre- 
paration of  the  tincture  is  to  be  used,  and  a  portion  is  to  be  left  in  the  sac,  the 
amount  used  being  proportioned  to  the  size  of  the  sac. 

Where  the  cyst  is  small,  where  it  readily  slips  away  from  the  fingers,  two  or 
three  silk  threads,  previously  soaked  in  the  tincture  of  iodine,  may  be  passed 
through  the  sac,  and  the  ends  knotted  so  as  to  ensure  their  retention.  They  will 
usually  require  withdrawal  at  the  close  of  twenty-four  hours,  signs  of  the 
approach  of  active  inflammation  being  present  at  this  time.  If  the  inflamma- 
tion be  mild  the  seton  is  to  be  left  in  until  the  cyst  feels  solid.  Where  pre- 
vious treatment  has  failed,  where  several  cysts  co-exist,  or  where  the  diagnosis  is 
very  obscure,  an  antiseptic  incision  is  to  be  preferred.  There  is  need  of  more 
caution  in  making  this  than  in  the  case  of  the  ordinary  hydrocele,  as  it  cannot  be 
known  beforehand  whether  seminal  tubes  are  spread  out  over  the  cyst  or  no  (p.  495). 
If  the  radical  treatment  of  injection  be  adopted,  it  is  noteworthy  that  these  hydro- 
celes are  not  so  readily  cured  as  those  of  the  tunica  vaginalis.     The  reason  of  this 
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is  somewhat  obscure,  but  it  has  been  noticed  by  several  writers.  Thus  Sir  B.  Bi'odie  1 
states  that  he  has  never  known  a  case  in  which  injection  succeeded.  He  therefore 
recommended  the  seton  or  laying  the  sac  open.  M.  Gosselin  2  considers  that  the 
failure  of  injections  in  these  cases  may  be  accounted  for  by  the  fact  that  the  inner 
surface  of  the  cyst,  not  being  serous,  is  not  as  ready  as  the  tunica  vaginalis  to  be- 
come obliterated  through  adhesive  inflammation.  Probably  the  thinness  of  the  walls 
and  their  slighter  vascularity  explain  the  above  fact.  If  a  seminal  duct  open  into 
one  of  these  hydroceles,  and  the  degree  of  inflammation  excited  by  injection  be  slight ; 
the  continuous  entrance  of  spermatozoa  may  readily  keep  up  the  effusion  of  fluid. 

One  case  has  come  under  my  hands  in  which  the  injection  with  iodine  has  failed ; 
in  this  case  antiseptic  incision  was  followed  by  obliteration  of  the  sac.  In  most  cases 
the  use  of  the  seton  or  an  antiseptic  incision  appears  to  me  the  best  mode  of  radically 
curing  these  hydroceles;  but  it  is  noteworthy  that  Mr.  Curling  3  has  found  iodine 
injections  satisfactory. 

Hydrocele  of  the  Spermatic  Cord. 

The  cord  is  the  seat  of  two  varieties  of  hydrocele — (i.)  Diffuse  or  infiltrated  hydro- 
cele of  the  cord,  an  cedematous  affection  implicating  the  areolar  tissue  which  unites 
the  different  constituents  of  the  spermatic  cord.  (ii.)  Encysted  hydrocele  of  the 
cord,  in  which  the  collection  of  fluid  is  contained  in  a  definite  cyst  or  cavity. 

(i.)  Diffuse  or  infiltrated  hydrocele  of  the  cord. — The  spermatic  cord  is  enveloped 
by  a  loose  layer  of  connective  tissue  which  unites  its  several  constituents,  and  is 
continuous  above  with  the  sheaths  of  the  abdominal  muscles,  while  below  it  may  be 
traced  over  the  epididymis  and  testis  continuous  with  the  subserous  connective 
tissue  beneath  the  tunica  vaginalis.  The  cremaster  muscle  is  spread  out  upon  its 
outer  surface.  This  connective  tissue,  which  is  described  by  some  anatomists  as  a 
separate  fascia,  the  tunica  vaginalis  communis,  becomes  occasionally  the  seat  of  a 
diffuse  serous  infiltration.  This  is  probably  of  the  nature  of  an  oedema,  but  its  causes 
are  obscure.  This  connective  tissue  is  very  rich  in  lymphatics  and  small  veins,  and 
probably  any  obstruction  from  pressure  above  within  the  abdomen  will  produce  the 
diffuse  hydrocele.  Mr.  Curling4  suggests  that  enlargement  of  the  lymphatic  glands 
which  lie  in  the  course  of  the  cord  would  produce  a  similar  result.  It  is,  however,  a 
very  rare  affection.5 

Symptoms. — The  swelling  is  uniform,  cylindrical,  or  pyriform,  with  the  large  end 
downward,  from  the  fluid  gravitating  below  into  the  lowest  cellular  tissue,  the 
meshes  of  which  tend,  from  pressure,  to  run  into  each  other.  The  smoothness  and 
uniformity  of  outline  are  due  to  the  fluid  being  bound  down  by  the  above  tunica 
vaginalis  communis.  The  cord  is  distinctly  larger  than  usual,  and  feels  somewhat 
like  a  varicocele  or  omental  hernia.  The  testis  and  epididymis  below  are  normal. 
There  is  no  pain,  but  discomfort  from  the  dragging  weight  is  felt  above  in  the  loin. 
By  gentle  and  continued  pressure  the  swelling  can  be  made  to  recede,  but  it  returns 
immediately  when  the  pressure  is  removed,  and  that  as  readily  when  the  patient  is 
lying  down  as  when  he  is  erect. 

Diagnosis. — An  omental  hernia  is  the  condition  which  is  most  likely  to  be  mis- 
taken for  diffuse  hydrocele  of  the  cord.  Both  extend  upwards  along  the  cord  into 
the  canal ;  both  feel  somewhat  dense,  but  little  yielding  to  pressure  ;  and  neither  is 
sensitive  to  handling.  The  points  of  distinction  are  chiefly — the  hernia  shows  a 
better  marked  impulse  when  the  patient  coughs;  it  can  be  more  completely  and 
easily  returned  ;  and  it  feels  granular  or  lobulated  on  careful  examination,  instead  of 
being  uniform.     After  its  return,  the  cord  and  external  abdominal  ring  can  be  more 

1  Med.  Gaz.  vol.  xiii.  p.  130.  It  will  be  remembered  that  Sir  B.  Brodie  used  wine,  and 
not  iodine,  as  an  injection. 

2  Loc.  supra  cit.  p.  180.  s  Loc.  supra  cit.  p.  1G6.  4  Loc.  supra  cit.  p.  160. 

5  Mr.  Pott  (Tract.  Rem.  on  the  Hydrocele,  fyc,  p.  30)  records  three  cases.  See  also 
Scarpa's  Memoria  suW  Urocele  del  Cor  done  Spermatico. 


HYDROCELE   OF   THE    SPERMATIC    CORD.  501 

completely  made  out  than  is  the  case  with  the  hydrocele.  Where,  however,  the 
omental  hernia  is  irreducible,  or  where  the  subject  of  the  hydrocele  is  very  stout,  the 
diagnosis  will  be  very  difficult,  and  can  only  be  cleared  up,  when  necessary,  by  a 
careful  incision  made  with  antiseptic  precautions. 

From  an  encysted  hydrocele  the  diffused  form  may  be  known  by  its  less  clearly 
marked  and  less  rounded  outline,  its  extension  upwards,  and  the  alteration  produced 
in  it  by  careful  kneading  pressure. 

Treatment. — Owing  to  the  large  size  to  which  this  form  of  hydrocele  may  attain, 
and  its  tendency  to  re-collect  after  tapping  or  acupuncture,  radical  treatment  will 
sometimes  be  called  for.  In  such  cases  the  situation  of  the  fluid,  as  has  been  already 
mentioned  (p.  500),  in  connective  tissue  very  rich  in  lymphatics,  must  be  remem- 
bered, on  account  of  the  tendency  of  operative  interference  to  set  up  diffuse  inflam- 
mation and  septicaemia.  Mr.  Pott,1  in  a  case  where,  after  tapping  and  withdrawal  of 
eleven  Winchester  pints  of  fluid,  the  fluid  had  re-collected,  divided  the  hydrocele 
very  freely.  '  The  discharge  of  water  continued  large,  the  wound  neither  inflamed 
nor  digested,  nor,  on  the  other  hand,  did  it  wear  any  face  of  gangrene  or  mortification ; 
but  his  languor  and  anxiet}7  increasing  hourly,  and  his  wound  remaining  in  the  same 
unaltered  state,  on  the  fourteenth  day  from  the  last  operation  he  died.'  In  this  case 
Mr.  Pott  attributed  the  fatal  result  to  the  large  discharge  of  serum  rather  than  to 
the  free  division  '  of  membranous  parts.'  Thus  he  adds  that  the  patient's  '  maimer 
of  dying  was  very  much  like  that  of  those  who  are  destroyed  by  large  haemorrhages.' 

Where  radical  treatment  is  really  called  for,  acupuncture  or  tapping  having 
failed,  and  all  possible  causes  of  this  condition  having  been  removed,  antiseptic 
incision  of  the  swelling  followed  by  careful  support  to  the  scrotum  and  inguinal  canal 
with  a  spica  bandage  will  be  the  wisest  treatment. 

(ii.)  Encysted  hydrocele  of  the  cord. — Here  the  fluid,  instead  of  being  infiltrated 
or  diffused  through  the  connective  tissue  of  the  cord,  is  contained  in  a  distinct  cavity 
or  cyst.  This  may  originate  in  different  ways  :  (a)  most  frequently,  and  thus  cor- 
responding to  the  age  at  which  it  is  most  often  met  with,  viz.  in  childhood,  from  some 
unobliterated  portion  of  the  processus  funicularis.  The  frequency  with  which  this 
deficiency  persists  has  already  been  alluded  to  (p.  490)  under  the  head  of  congenital 
hydrocele.  According  to  Prof.  Engel,2  obliteration  takes  place  earlier  on  the  left 
side  than  on  the  right ;  this  more  frequent  persistence  of  patency  on  the  right  side 
thus  accounting  for  the  greater  frequency  of  right-sided  congenital  hernia,  congenital 
hydrocele,  and  of  encysted  hydrocele  also.  From  this  imperfect  obliteration  of  a 
process  of  serous  nienibrane  result  one  or  more  persistent  sacs,  which  may  easily 
become  distended  with  serum.  (/?)  More  rarely,  in  some  cysts  of  new  formation  and 
independently  of  any  abnormal  persistence  of  the  processus  funicularis.  This  may 
occur  after  a  strain  from  extravasation  into  the  cellular  tissue  of  the  cord,  the  fluid 
part  of  the  blood  becoming  encysted,  and  its  colouring  matter  absorbed,  (y)  Mr. 
Curling  points  out  that  it  is  possible  that  the  organ  of  Giraldes  may  occasionally 
form  an  encysted  hydrocele  of  the  cord,  but  that  this  remains  so  minute  as  to  be 
rarely  perceptible.  The  relation  of  this  body  to  encysted  hydroceles  has,  owing  to 
its  constant  position  just  above  the  epididymis,  been  already  discussed  under  the 
head  of  encysted  hydrocele  of  the  epididymis  (p.  496). 

Symptoms. — Encysted  hydrocele  of  the  cord  is  usually  met  with  as  a  defined 
single  swelling,  often  somewhat  oval  in  shape,  translucent,  painless,  and  freely 
movable.  The  defined  tense  outline  is  due  to  the  cyst  being  beneath  the  investing 
cellular  sheath  of  the  cord,  the  so-called  tunica  communis,  of  which  mention  has 
been  already  made  ;  and  its  being  beneath  this  also  explains  the  indistinctness  of  the 
fluctuation  which  is  usually  met  with.  When  more  than  one  cyst  is  present,  their 
origin  in  the  persistent  processus  funicularis  is  almost  certain.  The  size  is  usually 
small,  rarely  exceeding  that  of  a  walnut  or  bantam's  egg.  The  cyst  may  be  met 
with  at  any  part  within  the  inguinal  canal,  immediately  above  the  testis,  or  between 
the  two.     Most  frequently  it  occurs  in  the  middle  portion,  just  below  the  external 

1  Loc.  supra  cit.  p.  46.  2   Wien.  Woch.  1858,  and  p.  490. 
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abdominal  ring.  The  onset  and  progress  of  these  cysts  are  usually  extremely  slow. 
When  there  is  a  reliable  history  of  their  making  their  appearance  suddenly,  it  is 
probable  that  effusion,  of  a  more  or  less  inflammatory  nature,  has  taken  place  into 
an  unobliteratecl  and  hitherto  latent  portion  of  the  processus  funicularis. 

Diagnosis. — Children,  the  subjects  of  encysted  hydrocele  of  the  cord,  are  frequently 
brought  to  the  surgeon  in  the  belief  that  they  are  suffering  from  hernia.  It  is  when 
the  cyst  lies  within  the  inguinal  canal  that  some  difficulty  will  be  met  with  in  dis- 
tinguishing it  from  a  bubonocele,  especially  when  the  soft  parts  are  fat,  and  the 
patient  a  little  child.  Attention  should  be  paid  to  the  following  points.  When  the 
cyst  is  below  the  external  abdominal  ring  impulse  will  be  absent ;  when  it  is  within 
the  inguinal  canal  it  will  be  much  less  distinct  than  in  the  case  of  a  bubonocele, 
this  indistinctness  being  increased  by  drawing  down  the  cyst.  It  can  be  pushed 
upwards,  but  not  returned  completely ;  returning  readily,  whatever  be  the  position  of 
the  patient,  and  emitting  no  gurgling,  when  manipulated.  Translucency  can  nearly 
always  be  made  out,  though  in  fat  and  young  children  this  is  often  a  matter  of  dif- 
ficulty. Finally,  the  defined  shape  and  size  of  the  cyst,  together  with  the  absence 
of  any  neck,  are  to  be  remembered. 

The  following  case  of  an  encysted  hydrocele  which  would  pass  through  the  ex- 
ternal abdominal  ring,  and  which  was  mistaken  for  a  hernia,  is  a  good  instance  of  the 
importance  of  a  right  diagnosis  in  these  cases. 

A  boy,  set.  15,  had  for  some  time  worn  a  truss,  but  found  it  inefficient.  There  was  an 
oblong  swelling  on  the  right  side  of  the  scrotum,  not  reaching  to  the  bottom  of  it.  The 
testis  and  cord  were  independent  of  the  swelling.  It  was  tenser  and  larger  when  the  patient 
was  erect ;  by  pressure  it  was  easily  pushed  up  towards  the  external  abdominal  ring,  and 
finally  passed  through  it.  It  then  appeared  to  be  reduced  like  a  common  hernia,  but  a 
close  examination  showed  it  to  have  lodged  above  the  ring,  where  it  formed  a  distinct 
swelling.  No  pressure  could  carry  it  further  into  the  abdomen,  but  on  removing  pressure  it 
reappeared  in  the  scrotum.  Its  parietes  felt  and  slipped  beneath  the  finger  and  thumb  like  a 
piece  of  intestine.  Fluctuation  was  indistinct,  and  coughing  imparted  no  impulse  to  the 
swelling,  which  was  translucent.  On  opening  the  cyst  it  was  found  to  be  a  quarter  of  an 
inch  thick,  and  contained  about  two  ounces  of  fluid.  Considerable  suppuration  followed, 
but  the  patient  was  cured  in  seven  weeks. 

Treatment. — In  children  the  use  of  evaporating  lotions,  or  counter-irritation 
with  Tr.  Iod.  or  Liq.  Episp.,  according  to  the  age  of  the  patient,  will  often  be  suc- 
cessful. If  not,  acupuncture  may  be  made  use  of.  In  adults,  or  where  acupuncture 
fails  in  children,  iodine  injection  will  usually  be  successful.  Where  the  cyst  is  very 
small  and  mobile,  and  therefore  difficult  to  inject,  a  small  seton  may  be  used  if  the 
cyst  be  below  the  external  abdominal  ring,  But  where  the  cyst  is  higher  up  and 
within  the  inguinal  canal,  an  antiseptic  incision  will  be  found  the  wiser  course.  At 
this  level,  from  the  contiguity  of  the  peritonaeum,  and  from  the  numerous  planes  of 
cellular  tissue  in  the  abdominal  walls,  any  risk  of  setting  up  diffuse  inflammation  is 
especially  to  be  avoided,  and  for  this  reason  a  radical  cure  by  means  of  an  incision 
with  antiseptic  precautions  (p.  488)  is  to  be  preferred. 

Complications  of  Hydrocele. 

A  hydrocele  may  be  complicated  (a)  by  the  coexistence  of  one  or  more  hydroceles, 
or  (ft)  by  the  presence  of  a  hernia. 

(a)  Multiple  hydrocele. — The  combination  of  hydroceles  most  frequently  met  with 
is  that  of  ordinary  hydrocele  of  the  tunica  vaginalis,  and  encysted  hydrocele  of  the 
testis.  It  is  probable  that  the  encysted  hydrocele  is  formed  first,  and  that,  owing  to 
the  irritation  which  its  presence  produces,  effusion  of  fluid  takes  place  secondarily 
into  the  cavity  of  the  tunica  vaginalis.  When  the  latter  collection  of  fluid  has 
attained  a  large  size,  the  presence  of  an  encysted  hydrocele  may  easily  be  overlooked. 
In  such  cases  when  the  tunica,  vaginalis  is  tapped  the  usual  pale  yellow  fluid  escapes, 
but  the  swelling,  though  diminished,  is  not  removed.  If  now  the  trocar  be  thrust 
onwards  into  the  remaining  swelling  the  characteristic  watery  or  opalescent  fluid  of 
encysted  hydroceles  escapes. 
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As  noticed  by  M.  Dupuytren,1  this  combination  of  hydroceles  has  sometimes 
been  mistaken  for  a  multilocular  hydrocele. 

If  the  above  combination  of  hydroceles  does  not  yield  to  tapping,  this  being 
effected  by  one  or  two  separate  punctures,  it  will  be  better  to  incise  the  swellings 
with  antiseptic  precautions.  Iodine  injection  of  the  encysted  or  primary  hydrocele 
would  very  likely  cure  this,  and  thus  remove  the  source  of  irritation,  but,  as  already 
mentioned,  it  is  not  uncommon  to  find,  not  one,  but  two  or  three  small  cysts  in  the 
neighbourhood  of  the  epididymis,  which  will  be  most  thoroughly  exposed  and  dealt 
with  by  incision. 

Another,  though  less  common,  combination  of  hydroceles  is  that  of  encysted 
hydrocele  of  the  cord  with  hydrocele  of  the  tunica  vaginalis.2  In  this  case  the 
swellings  are  more  distinct,  and  are  usually  separated  by  a  furrow  3  of  varying  width, 
according  to  the  amount  of  funicular  process  of  peritonaeum  which  has  been  obliterated 
below  the  encysted  hydrocele. 

In  treating  this-  combination,  acupuncture  will  usually  suffice  in  childhood. 
Later  on  in  life,  iodine  injection  of  both  hydroceles,  or,  where  the  upper  one  is  below 
the  external  abdominal  ring,  iodine  injection  of  the  lower  hydrocele,  while  the  upper 
one  is  treated  by  a  seton  (p.  499),  will  give  good  results.  Where  the  encysted 
hydrocele  of  the  cord  is  within  the  inguinal  canal,  radical  cure  by  antiseptic  incision 
is  to  be  preferred,  for  reasons  already  given  (p.  502). 

The  following  case  illustrates  well  some  of  the  difficulties  which  will  be  met  with 
in  the  diagnosis  of  some  of  these  cases,  and  also  how  they  are  to  be  met.  It  was 
under  the  care  of  Prof.  Humphry. 

A  youth,  aet.  19,  had  a  swelling  on  the  right  side  of  the  scrotum,  closely  connected  with 
the  upper  and  fore  part  of  the  testicle.  Fluctuation  could  he  perceived  in  it,  and  transparency 
when  the  skin  was  stretched  tightly  over  it.  Above  this,  at  the  external  ring,  was  a  small 
soft  swelling,  doughy,  not  distinctly  fluctuating.  Like  a  hernia  it  went  up  into  the  abdomen, 
quite  out  of  reach,  when  he  was  laid  down,  and  returned  again  when  he  stood  up  or  coughed. 
It  also  communicated  an  impulse  to  the  finger  when  he  coughed.  He  wore  a  truss,  which 
had  been  ordered  by  an  experienced  hospital  surgeon.  Prof.  Humphry  was  induced  to 
examine  more  carefully  by  observing  that  the  impulse  was  less  distinct  than  it  usually  is  in 
hernia.  Moreover,  when  the  patient  stood  and  coughed,  the  swelling  seemed  to  bolt  past 
the  finger  and  thumb,  which,  with  a  little  pressure,  met  together  above  it ;  and  it  appeared 
as  though  it  could  be  pressed  to  and  fro,  as  though  it  were  a  distinct  cyst  or  tumour,  and 
not  a  swelling  prolonged  into  the  abdomen.  When  the  patient  was  laid  down,  and  the 
swelling  had  disappeared,  it  could  be  brought  into  view,  and  even  brought  beyond  the  external 
ring,  by  traction  upon  the  cord.  When  thus  pulled  down,  with  the  skin  drawn  tightly  over 
it,  the  light  of  a  candle  could  be  seen  through  it.  Prof.  Humphry  accordingly  cut  down 
carefully  through  the  cremaster,  which  was  unusually  distinct,  and  the  other  coverings,  and 
exposed  a  sac,  in  which  membranous  contents  capable  of  being  moved  about,  and  having 
vessels  upon  them,  could  be  seen.  They  looked  and  felt  like  omentum  or  intestine  in  a 
hernial  sac.  The  candle  was  again  used,  and  finding  that  the  swelling  was  quite  transparent, 
and  that  its  contents  could  not  be  returned  into  the  abdomen  while  the  cord  was  fixed,  the 
sac  was  opened,  giving  vent  to  some  clear  fluid,  and  exposing  several  thin-walled  cysts,  bear- 
ing vessels,  and  containing  similar  fluid.  Some  were  as  large  as  a  bean,  the  others  were 
smaller.  They  were  connected  together  and  with  the  upper  part  of  the  cyst,  which  proved 
to  be  a  closed  sac  unconnected  with  the  abdomen.  The  mass  of  cysts,  with  a  portion  of  the 
containing  sac,  was  cut  away ;  and  the  lower  and  larger  swelling,  which  appeared  to  be 
formed  by  a  portion  of  the  tunica  vaginalis  distended  with  fluid,  was  then  opened.  Sup- 
puration ensued,  the  wound  healed  up,  and  the  lad  recovered. 

(/3)  Combination  of  hydrocele  and  hernia.  — A  large  hydrocele  predisposes  to  hernia 
partly  by  its  constant  drag  upon  the  cord  and  the  peritonaeum  above,  and  also  by  its 
tendency  to  reach  upwards,  and  thus  to  weaken  the  external  abdominal  ring.  Thus 
the  most  frequent  combination  is  that  of  hydrocele  of  the  tunica  vaginalis  with 
inguinal  or  scrotal  hernia.  The  two  swellings  can  be  usually  distinguished  if  atten- 
tion be  paid  separately  to  their  chief  determining  points  (p.  483).  Thus  the  swelling 
which  corresponds  to  the  hydrocele  will  be   dull  upon  percussion,  translucent,  irre- 

1  Lee.  or.  de  Clin.  chir.  t.  iv.  p.  197. 

2  There  is  a  good  preparation  of  this  in  St.  Thomas's  Hosp.  Mus.  prep.  E.E.  73. 

3  As  remarked  by  Mr.  Curling  (loc.  supra  cit.  p.  187),  this  furrow  will  not  be  well 
marked  in  some  cases,  especially  in  the  small  parts  of  a  child. 
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ducible,  smooth,  and  uniform  in  outline,  and,  if  not  very  tense,  giving  some  evidence 
of  fluctuation.  The  upper  one,  on  the  other  hand,  will,  unless  entirely  omental,  be 
resonant  in  part,  non-translucent,  probably  reducible  to  a  certain  amount,  and  with 
characteristic  slip  or  gurgle ;  while  fluctuation  is  entirely  wanting,  being  replaced 
where  omentum  is  present  by  the  doughy,  irregular,  granular  feel. 

There  is  usually  some  amount  of  free  space,  or  of  constriction  between  the  two 
swellings,  especially  at  first.  Where,  however,  they  have  lasted  for  some  time,  owing 
to  alterations  which  are  taking  place  in  them — viz.  thickening  of  the  tunica  vaginalis 
and  of  the  hernial  sac  ;  adhesions  between  the  hernial  contents  and  their  investing 
sac ;  atrophy  of  the  testis,  and  spreading  out  of  the  constituents  of  the  cord — the 
diagnosis  is  rendered  more  difficult.  Furthermore,  as  time  goes  on,  adhesions  take 
place  between  the  hernial  sac  and  the  hydrocele,  which  not  only  renders  the  diagnosis 
more  difficult,  but  also,  especially  in  those  advanced  in  life,  complicates  the  treat- 
ment. 

The  hydrocele  is  usually  placed  anterior  to  the  hernia  which  lies  towards  the 
back  of  the  scrotum.  If,  on  careful  examination,  the  hydrocele  be  posterior  to  the 
hernial  sac,  the  former  will  usually  be  found  to  have  opened  up  a  portion  of  the 
processus  funicularis. 

Encysted  hydrocele  of  the  cord  is  occasionally  complicated  with  inguinal  hernia, 
As  already  explained  (p.  501),  this  form  of  hydrocele  usually  depends  upon  imperfect 
obliteration  of  the  processus  funicularis.  As  this  obliteration  may  take  place  at 
one  or  two  spots,  leaving  one  or  more  segments  of  the  serous  process  unobliterated, 
and  as  the  uppermost  of  these  may  communicate  with  the  peritoneal  cavity,  and  thus 
contain  a  loop  of  intestine,  care  should  always  be  taken  to  exclude  any  complication 
with  hernia  before  encysted  hydrocele  of  the  cord  is  submitted  to  a  radical  cure.1 

In  the  treatment  of  combined  hydrocele  and  hernia,  as  long  as  the  two  swellings 
are  distinct  and  the  patient  is  not  advanced  in  years,  the  hydrocele  may  be  treated 
by  iodine  injection,  the  hernia  being  first  carefully  reduced.  Where  this  preliminary 
step  is  impracticable,  in  cases  where  the  hydrocele  and  hernia  seem  to  be  adherent 
to  each  other,  and  where  any  especial  reason  exists  for  dreading  diffuse  inflammation, 
radical  cure  by  antiseptic  incision  is  to  be  preferred  to  other  means. 

In  elderly  patients  with  voluminous  hernia?,  palliative  treatment  will  be  the 
wisest  course.  Tapping  the  hydrocele  will  usually  allow  of  the  proper  adjustment 
of  the  truss. 

Hydrocele  of  a  Hernial  Sac. 

This  term  is  used  when  the  sac  of  a  hernia  becomes  the  seat  of  a  serous  effusion, 
after  its  communication  with  the  general  peritoneal  cavity  has  been  shut  off  by  the 
closure  of  its  neck  by  adhesions,  by  a  portion  of  omentum,  or  by  the  long-continued 
pressure  of  a  truss.  The  fluid  is  usually  clear,  straw  or  amber  coloured,  serous,  and 
resembling  that  met  with  in  hydrocele  of  the  tunica  vaginalis.  Owing  to  the  well- 
known  extensibility  of  the  serous  sac  of  a  hernia,  large  collections  of  fluid  may  be 
met  with  in  these  cases.  Thus  Mr.  Langton  has  recorded  one  in  which  three  and  a 
half  pints  of  fluid  were  evacuated. 

The  source  of  the  fluid  in  these  cases  is  chiefly  from  the  vessels  of  the  large  and 
slowly  increasing  sac,  owing  to  the  obstruction  which  the  thin-walled  veins  meet  with 
at  the  neck  of  the  sac  from  the  pressure  of  a  truss,  from  the  presence  of  adhesions, 
&c.  That  the  fluid  is  not  effused  from  the  omental  vessels  seems  clear  from  the  fact 
that  in  some  cases  where  a  very  large  collection  of  fluid  has  slowly  formed  in  a 
hernial  sac  the  neck  is  merely  occupied  by  a  small  nodule  of  omentum. 

1  Mr,  Rivington  {London  IIosp.  Reports,  vol.  ii.  p.  371)  has  recorded  a  case  in  which  an 
encysted  hydrocele  of  the  cord  on  the  right  side  was  combined  with  an  inguinal  hernia  on 
the  same  side.  Externally  the  appearance  of  the  parts  was  indicative  merely  of  inguinal 
hernia.  On  dissection  a  hernial  sac  containing  a  reducible  knuckle  of  small  intestine  was 
found  to  dip  down  into  an  encysted  hydrocele  of  the  cord.  If  an  operation  had  been  required 
for  strangulation,  the  surgeon  would  have  opened  an  apparent  hernial  sac  containing  fluid, 
and  would  then  have  come  down  upon  a  second  swelling  with  a  smooth  serous  surface,  which 
constituted  th«  real  sac  and  hernial  contents. 
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Hydrocele  of  the  sac  is  much  more  common  in  inguinal  than  in  femoral  hernie, 
for  the  same  reasons  that  large  inguinal  hernie  are  much  more  frequently  met  with, 
without  strangulation,  than  femoral.1 

The  symptoms  of  this  affection  are  chiefly  those  of  hydrocele  occurring  at  the 
site  of  a  hernia,  usually  inguinal,  of  long  standing,  and  often  with  the  history  of  a 
truss  having  been  worn  for  many  years.  The  swelling  will  be  found  to  fluctuate,  to 
be  translucent,  and  when  of  any  size  to  possess  a  distinct  thrill  when  percussed  with 
the  finger.  It  encroaches  somewhat  upon  the  external  abdominal  ring,  extending 
upwards  higher  than  an  ordinary  hydrocele  of  the  tunica  vaginalis,  but,  usually, 
impulse  on  coughing  is  but  little  if  at  all  marked. 

If  more  than  palliative  treatment  is  required,  obliteration  of  the  sac  by  antiseptic 
incision  and  drainage  will  be  the  safest  course. 

HEMATOCELE. 

This  consists  in  an  effusion  of  blood,  either  into  the  cavity  of  the  tunica  vaginalis, 
or  into  a  cyst  connected  with  the  testicle  or  the  cord.  The  following  forms  of 
hematocele,  therefore,  present  themselves  for  consideration  : — 

i.  Hematocele  of  the  tunica  vaginalis. 
ii.  Encysted  hematocele  of  the  testis. 
ill.  Hematocele  of  the  cord. 

Extravasations  of  blood  into  the  scrotum  and  into  the  substance  of  the  testis 
itself  are  also  included  by  some  writers  under  the  term  hsematocele.  The  former 
occur  usually  as  part  of  the  results  of  a  traumatic  hsematocele ;  the  latter  is  alluded 
to  at  p.  512. 

(i.)  Hematocele  of  the  tunica  vaginalis. — This  is  the  only  common  form  of 
hsematocele.  In  the  great  majority  of  cases  it  is  traumatic  in  origin.  In  fact,  by 
most  writers  this  form  of  hsematocele  is  the  only  one  described.  There  appears, 
however,  sufficient  ground  for  believing  that  occasionally  hsematocele  may  occur 
without  any  violence. 

A.  Non-traumatic  or  spontaneous  hematocele. — Cases  will  sometimes  be  met 
with  where  the  patient  is  positive  that  he  has  received  no  injury,  and  that  the 
affected  side  of  the  scrotum  was  natural  before  the  onset  of  the  hematocele,  and 
where  the  surgeon  will  be  able  to  discover  no  ecchymosis  or  trace  of  contusion. 

Sir  B.  Brodie  2  speaks  thus  of  these  cases  : — '  At  other  times,  but  more  rarely,  a 
hematocele  occurs  without  any  evident  cause.  I  suppose  it  is  in  this  case  to  be 
attributed  to  a  diseased  state  of  the  blood-vessels.  Extravasation  of  blood  within 
the  cranium  very  rarely  takes  place  independently  of  mechanical  injury,  except  the 
blood-vessels  are  diseased ;  and  the  same  diseased  state  of  the  vessels  which  makes 
them  liable  to  give  way  in  the  brain,  makes  them  liable  to  give  way  in  other  parts 
of  the  body.  Persons  who  have  diseased  vessels  frequently  have  extravasation  of 
blood  into  the  cellular  membrane  of  the  legs  or  thighs,  forming  afterwards  collections 
of  fluid  resembling  coffee-grounds ;  and  it  is  reasonable  to  suppose  that  under  the 
same  circumstances  blood  may  be  effused  from  the  vessels  of  the  testicle.' 

B.  Traumatic. — This,  the  more  common  form  of  hematocele,  presents  itself 
under  two  conditions — (a)  in  combination  with  hydrocele,  (/?)  without  any  such 
combination. 

(a)  In  combination  with  hydrocele. — Traumatic  hematocele  of  the  tunica  vaginalis 

1  Mr.  Langton  {St.  Barth.  Hosp.  Repoi'ts,  vol.  x.  p.  381)  records  a  very  interesting  case  of  a 
'  large  hydrocele  of  the  sac  of  a  femoral  hernia  treated  successfully  with  a  seton  and  incision.' 

2  Lond.  Med.  Gaz.  vol.  xiii.  p.  380.  See  also  Dr.  Packard,  '  A.  Case  of  Hematocele,'  Am. 
Journ.  Med.  Sci.  1858,  vol.  ii.  p.  83;  Nelaton,  Clin.  Led.  on  Surgery,  reported  by  Dr. 
Attlee,  p.  653.  Dr.  Svalin  (Hygeia,  Aout  1845)  records  a  case  of  '  hematocele  spontaneV  A 
man,  et.  45,  coughing  violently  while  at  stool,  '  eprouva  une  sensation  comme  si  quelque- 
chose  tomhait  hrusquemeut  dans  le  scrotum.'  The  left  side  of  the  scrotum  became  imme- 
diately swollen,  bluish,  and  painful.  Upon  incision,  a  large  ecchymosis  was  found  in  the 
scrotum,  and  a  clot  the  size  of  two  eggs  in  the  tunica  vaginalis.  A  vessel  which  was  seen 
to  be  bleeding  near  the  head  of  the  epididymis  was  ligatured,  and  the  case  did  well. 
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occurs  not  unfrequently  in  combination  with  a  hydrocele,  and  that  in  two  ways.  It 
may  occur  after  tapping  a  hydrocele.  This  may  be  occasioned  by  the  puncture  of  a 
small  vessel  on  the  parietal  portion  of  the  tunica  vaginalis  which  happens  to  lie  in 
the  way  of  the  trocar.  It  is  especially  likely  to  follow  on  the  use  of  a  lancet  or  a 
needlessly  large  trocar,  or  if  any  hitch  is  met  with  on  introducing  the  trocar  owing 
to  the  shoulder  of  the  cannula  not  fitting  well,  or  to  the  patient's  making  a  sudden 
move.  Under  the  latter  circumstances  a  sudden  plunge  or  darting  forwards  of  the 
trocar  is  only  too  probable,  resulting  in  a  puncture  of  the  testis  or  of  the  opposite  sur- 
face of  the  tunica  vaginalis.  The  nature  of  the  accident  may  be  sometimes  recog- 
nised by  the  escape  of  blood  which  takes  place  from  the  cannula  on  the  withdrawal 
of  the  trocar,  by  which  the  hydrocele  fluid  is  more  or  less  deeply  tinged.  But  more 
often  no  untoward  symptom  is  noticed  at  the  time,  the  side  of  the  scrotum  which 
corresponded  to  the  hydrocele  being  found  to  become  larger  within  an  interval 
which  varies  considerably  according  to  the  rate  at  which  the  blood  escapes,  the 
movements  of  the  patient,  &c. 

In  a  few  cases  a  hematocele  of  the  tunica  vaginalis  may  occur  after  tapping,  but 
not   in    consequence   of    this    save  indirectly.     This    extravasation   of  blood   from 


Fig.  102.- 


-Laminated  Coagula  in  a  large  Hematocele. 


(Guy's  Hosp.  Mus.,  Prep.  23811) 


weakened  and  varicose  vessels  of  the  tunica  vaginalis  may  follow  on  withdrawal  of 
the  hydrocele  fluid  which  has  previously  afforded  these  weakened  vessels  support. 

A  hematocele  may  occur  in  combination  with  a  hydrocele  in  another  way,  but 
entirely  independently  of  any  tapping.  Owing  to  the  distention  of  the  tunica 
vaginalis  with  fluid  it  becomes  more  voluminous,  more  resisting,  less  movable,  and 
therefore  less  able  to  evade  external  violence  and  injury.  In  such  cases  a  patient 
may  have  his  hydrocele  converted  into  a  hematocele  by  a  blow  against  the  pommel 
of  a  saddle,  or  by  falling  against  a  chair. 

(/3)  Without  any  combination  with  a  hydrocele. — This  is  a  rarer  form  of  trau- 
matic hematocele,  owing  to  the  natural  mobility  of  the  testis.  It  occurs  after  making 
straining  efforts,  as  in  lifting  heavy  weights,  or  when  the  testis  is  struck  against  the 
pommel  of  a  saddle.  I  have  seen  one  case  in  which  the  patient,  who  was  working 
in  the  Woolwich  Arsenal,  received  a  blow  from  a  slowly  moving  piece  of  metal ; 
this  produced  an  enormous  hematocele  on  the  left  side,  both  extra-  and  intra-vaginal. 
The  patient,  a  healthy  man  of  middle  age,  recovered  well  with  palliative  treatment. 

1  There  is,  unfortunately,  no  history  of  this  preparation. 
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The  fluid  of  hcematoceles. — The  quantity  of  the  blood  in  hematocele  varies 
very  much.  Sometimes,  when  it  occurs  after  a  strain,  from  weakened  or  degenerated 
vessels,  or  after  tapping,  it  may  be  small  in  amount ;  in  the  latter  case  there  may 
sometimes  seem  a  large  amount  of  blood,  when  in  reality  the  fluid  is  only  tinged, 
subsequent  tapping  drawing  off  the  usual  clear  hydrocele  fluid.  But  in  other  cases, 
when  it  occurs  after  a  severe  blow,  in  a  strong  plethoric  patient,  when  immediate 
rest  is  not  taken,  the  quantity  may  be  very  large.  In  such  cases  not  only  is  a  vessel 
ruptured  in  the  tunica  vaginalis,  but  a  small  rent  has  probably  taken  place  in  the 
membrane  itself. 

The  condition  of  the  blood  is  also  various.  Sometimes  it  is  fluid,  without  clots, 
red,  chocolate-brown,  and  occasionally,  in  very  longstanding  cases,  of  thick  and 
syrupy  consistence,  like  treacle.  In  these  cases,  where  fluid  of  this  kind  is  present 
in  a  much  thickened  sac,  the  diagnosis  is  of  the  greatest  difficulty.  More  frequently, 
in  addition  to  a  liquid  which  is  more  or  less  fluid,  clots  are  present.     These  are  met 

Fig.  103. — A  Hematocele  laid  open,  showing  a  blood-dot  firm  in  its  outermost,  and 
granular  in  its  central  part.     (St.  Barth.  Hosp.  Mus.  Ser.  xxxvi.  Prep.  2744.) 


with  in  different  forms.  Where  the  blood  has  escaped  slowly  into  a  sac  of  the  tunica 
vaginalis  which  is  empty,  i.e.  not  occupied  by  hydrocele  fluid,  complete  coagula- 
tion may  take  place,  the  clot  being  laminated  (fig.  102),  and  decolorised  at  different 
parts  to  a  varying  degree;  the  outermost  parts  being  firm,  and  fibrous  and  paler, 
while  the  more  central  parts  are  softer,  more  granular,  and  of  darker  tint,  the  one 
recalling  the  '  active,'  and  the  other  the  '  passive  '  clot  of  M.  Broca.  In  another  class 
of  cases,  where  the  effusion  of  blood  has  been  more  rapid,  the  blood-clot  is  softer, 
more  pliable,  and  devoid  of  lamination,  altogether  more  of  the  passive  kind,  as  in 
fig.  103.  When  the  effusion  of  blood  takes  place  into  the  cavity  of  a  tunica  vaginalis 
which  is  already  occupied  by  a  hydrocele,  the  fluid  is  often  clear  and  red,  with  large 
masses  of  fresh  clot  floating  in  it. 

Masses  of  coagula  which  at  first  have  been  red  in  colour,  later  on  become  yellow, 
or  more  completely  decolorised,  and  line  the  inner  surface  of  the  parietal  tunica 
vaginalis  with  an  irregular  layer.  At  another  spot  these  clots  are  caverned  out  into 
honeycomb-like  spaces,  which  are  filled  with  reddish  serous  fluid  (fig.  102). 

The  walls  of  hcematoceles. — These  are  constituted  by  the  tunica  vaginalis  coated 
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with  false  membranes  of  varying  thickness.  These  false  membranes  are  always  of 
greater  thickness  over  the  parietal  than  the  visceral  layer  of  the  tunica  vaginalis ; 
sometimes  they  are  entirely  absent  over  the  testis  and  epididymis.  At  first  thin  and 
supple,  easily  detached  with  the  finger-nail,  these  false  membranes  later  on  become 
denser,  more  resisting  and  inflexible,  infiltrated  with  calcareous  deposit,  and  utterly 
incapable  of  any  retraction  when  incised.  Their  colour  corresponds  in  tint  to  that 
of  the  contained  fluid,  being  reddish,  brown,  or  even  black. 

The  consistence  and  thickness  of  these  false  membranes  is  a  matter  of  considerable 
importance,  as  will  be  seen  below  from  their  influence  upon  the  treatment  of 
hematoceles. 

It  has  been  much  discussed  as  to  what  is  the  real  relation  between  the  blood  and 
the  false  membranes  of  a  hematocele.  By  most  writers  it  has  been  held  that  it  is  the 
effusion  of  blood  which  leads  to  inflammation  of  the  sac,  and  its  becoming  thickened 
with  false  membranes.  No  doubt  this  is  the  correct  sequence  of  events  in  those  cases 
where  after  distinct  violence  a  hematocele  occurs  suddenly  in  the  normal  tunica 
vaginalis  of  a  healthy  and  comparatively  young  subject,  who  has  not  been  previously 
the  subject  of  any  disease  likely  to  bring  about  alterations  in  the  tunica  vaginalis, 
such  as  hydrocele,  or  inflammation  of  the  testis  or  epididymis. 

M.  Gosselin  *  has  brought  forward  an  entirely  different  view,  which  he  believes  to 
be  applicable  to  the  majority  of  cases.  He  considers  that  effusion  of  blood  is  not  the 
first  step ;  that  the  tunica  vaginalis  is  not  normal  to  begin  with  in  these  cases,  but 
that  before  the  onset  of  the  hematocele  it  is  the  seat  of  false  membranes.  In  other 
words,  it  is  these  false  membranes,  and  the  previous  inflammation  of  the  tunica 
vaginalis,  which  produce  the  effusion  of  blood,  and  not  vice  versa. 

M.  Gosselin  bases  this  view  on  the  fact,  of  which  mention  has  been  already  made, 
that  it  is  very  rare  to  find  in  any  subject,  at  all  advanced  in  life,  a  tunica  vaginalis 
without  some  partial  adhesions  or  thin  false  membranes.  In  support  of  this  belief 
that  slight,  and  at  the  time  often  unperceivecl,  inflammation  is  the  first  step  in  the 
formation  of  a  hematocele,  by  the  false  membranes  which  it  produces,  M.  Gosselin 
alludes  to  the  great  frequency  with  which  similar  results  are  met  with  in  other 
serous  membranes,  e.g.  pleura,  peritoneum,  and  pericai'dium.  Now  the  tunica  vaginalis 
is  the  least  protected  of  all  the  serous  membranes ;  it  is  most  exposed  to  friction, 
blows,  squeezes,  and  thus  is  especially  liable  to  inflammation.  Inflammation  of  the 
tunica  vaginalis,  and  the  consequent  production  of  false  membranes,  has  perhaps 
been  less  observed  here  than  in  the  case  of  the  other  serous  membranes,  owing  to 
the  fact  that  the  much  smaller  extent  of  this  serous  membrane,  and  its  not  being  in 
relation  with  any  vital  organ,  renders  inflammation  of  it  a  matter  of  much  less 
gravity.  M.  Gosselin  considers  that  the  starting-point  of  the  false  membranes  is  a 
slow  and  insidious  inflammation  leading  to  exudation  of  plastic  material,  the  nature 
of  the  liquid  being  secondary  and  accessory.  It  will  remain  serous,  and  of  a  more 
or  less  pronounced  yellow  tint,  if  the  vascularisation  is  not  very  abundant,  more 
deeply  blood-stained  when  the  false  membrane  is  more  distinctly  vascular,  the  vessels 
of  false  membranes  in  an  early  stage  of  their  organisation  being  abundantly  pro- 
vided with  thin  and  delicate  walls. 

Amongst  the  causes  of  the  pseudo-membranous  thickening  must  be  included 
everything  which  can  give  rise  to  a  chronic  and  insidious  inflammation  of  the  tunica 
vaginalis.  Sometimes  the  disease  arises  spontaneously,  at  another  time  it  owns  an 
internal  cause,  such  as  a  chronic  orchitis  or  epididymitis ;  sometimes  the  injection  of 
a  hydrocele  which  has  not  set  up  adhesive  inflammation,  or  a  violent  contusion,  or  a 
slight  one  often  repeated,  as  in  riding,  is  the  starting-point. 

Site  awl  condition  of  the  testis.  — The  testis  is  usually  at  the  posterior  and  lower 
part  of  the  hematocele.  Owing  to  the  absence  of  translucency  its  position  is  best  made 
out  by  pressure,  which  will  usually  detect  the  characteristic  sensibility  of  this  organ. 
But  where,  in  addition  to  much  blood,  the  tunica  vaginalis  is  extremely  thickened, 
where  the  whole  swelling  is  tender  and  inflamed,  or  the  patient  timid   and  nervous, 

1  Arch.  yen.  de  Med.  1851,  t.  xxvii.  pp.  5  and  295. 


HEMATOCELE.  509 

the  position  of  the  testis  is  only  to  be  determined  in  the  course   of  an  incision  care- 
fully and  slowly  made. 

The  testis  remains  healthy  in  structure  (fig.  103),  and  but  little  diminished  in  size, 
even  in  large  hematoceles.  It  is  in  long-standing  hematoceles  which  have  been 
subject  to  much  inflammation,  and  in  which  the  tunica  vaginalis  and  tunica  albuginea 
are  much  altered,  that  the  testis  undergoes  fatty  and  fibrous  degeneration.  Sir  B. 
Brodie  l  mentions  the  case  of  an  old  hematocele  in  which  the  testis  had  almost 
entirely  disappeared. 

Symjrtoms. — The  onset  of  these,  viz,  the  pyriform,  heavy  swelling,  frequently 
accompanied  by  ecchymosis  of  the  scrotum,  is  usually  described  as  being  acute.  But 
this  in  reality  varies  a  good  deal.  In  many  cases  where  there  has  been  a  blow  or 
strain  the  enlargement  of  the  affected  side  of  the  scrotum  into  a  pyriform,  tense, 
indistinctly  fluctuating  swelling  is  rapid,  and  accompanied  with  discoloration  of  the 
scrotum  from  ecchymosis  or  suggilation,  the  patient  being  conscious  of  a  sensa- 
tion of  rapidly  increasing  tension.  These  symptoms  will  be  most  marked  in  the 
plethoric,  and  after  an  injury  which  is  likely  to  set  up  rapid  inflammation  of  the 
part.  In  such  a  case,  especially  where  the  patient  has  lived  recklessly,  and  been 
addicted  to  excessive  drinking,  the  above  symptoms  may  be  quickly  followed  by 
suppuration  and  sloughing ;  the  scrotum,  at  first  purplish  and  cold  to  the  touch, 
becomes  red  and  hot,  then  oedematous  and  dusky. 

The  hematocele  which  occurs  on  the  tapping  of  a  hydrocele  has  already  been 
alluded  to.  Here  the  swelling  quickly  returns,  but  is  heavier,  fluctuates  less 
distinctly,  and  is  accompanied  by  more  discomfort  or  even  pain.  In  yet  another 
class  of  cases  the  onset  of  the  hematocele  is  very  slow  and  insidious,  suggesting 
either  a  spontaneous  origin  (p.  505),  or  the  gradual  conversion  of  a  hydrocele  into  a 
hematocele  by  small  repeated  bleedings  into  the  cavity  of  the  tunica  vaginalis. 

Diagnosis. — It  is  sometimes  a  matter  of  difficulty  to  distinguish  an  old  hemato- 
cele, which  commenced  insidiously,  and  which  now  presents  much  thickened  walls, 
and  slight,  if  any,  fluctuation,  owing  to  its  thick  gi-umous  contents,  from  an 
irreducible  inguinal  hernia.  In  the  hematocele,  unless  it  extend  unusuallv  far 
upwards,  impulse  will  be  entirely  absent,  and  the  cord  will  be  more  defined ;  the 
patient  may,  perhaps,  have  noticed  distinctly  its  commencement  below,  and,  in  the 
case  of  a  hernia,  reduction  will  have  been  possible  at  an  earlier  date. 

From  a  hydrocele,  a  hematocele  may  usually  be  distinguished  by  its  absence  of 
transparenc}\  As  this  sign  may  be  wanting  in  certain  hydroceles  (p.  182),  the 
surgeon  will  also  pay  attention  to  the  degree  of  fluctuation,  the  weight  of  the  swell- 
ing, and  the  history  of  the  case.  As  a  rule,  fluctuation  will  be  more  marked  in  the 
hydrocele,  while  the  hematocele  will  be  heavier.  The  case  recorded  on  p.  481  will 
suffice  to  show  how  difficult  the  diagnosis  is,  occasionally,  where  an  old  hydrocele  is 
heavy,  feels  solid,  where  fluctuation  is  indistinct,  and  transparency  entirely  wanting. 

Though  fluctuation  is  extremely  obscure  in  a  large  number  of  old  hematoceles,  yet 
these  are  rarely  so  uniformly  firm  and  solid  as  in  orchitis,  the  clot  or  thickened 
contents  of  a  hematocele  usually  yielding  to  firm  digital  pressure.  But  as  both 
may  date  back  to  an  injury,  as  both  are  deficient  in  transparency,  and  as  some  cases 
of  orchitis  are  accompanied  by  hydrocele  and  alterations  in  the  tunica  vaginalis,  the 
diagnosis  must  occasionally  be  most  obscure,  till  an  exploratory  incision  makes  the 
case  clear. 

More  frequently  it  is  certain  solid  enlargements  of  the  testis,  such  as  old  orchitis, 
cystic  and  malignant  disease,  which  are  most  liable  to  be  confused  with  old  hematoceles, 
when  the  latter  come  under  notice  with  much  thickened  walls,  solid  contents,  and  defi- 
cient history. 

In  many  of  these  cases  an  exploratory  puncture  or  incision  is  the  only  really 
reliable  means  of  obtaining  a  diagnosis ;  the  latter  made  carefully  down  to  the  tunica 
vaginalis,  and  carried  out  with  antiseptic  precautions,  is  in  every  case  to  be  preferred 
to  a  puncture,  as  being  safer  and  less  liable  to  injure  the  testis,  and  likely  to  give 
more  information. 

1   Loud.  Med.  Gaz.  vol.  xiii.  p.  380. 
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The  records  of  surgery  contain  numerous  instances  of  mistake  under  able 
hands — hematoceles  removed  for  malignant  disease,  and  malignant  testes  opened 
for  hematocele,  &c.  Assistance  may  be  derived  from  observing  carefully  the  rate  of 
increase  from  time  to  time.  In  cancer  it  usually  goes  on  steadily,  but  in  hematocele 
it  is  often  irregular.  Sometimes  the  hematocele  ceases  to  enlarge,  or  even  diminishes 
in  size  ;  and  this  seldom  or  never  takes  place  in  cancer. 

Other  points  which  may  help  are  the  greater  weight ]  and  irregularity  usually  met 
with  in  a  new  growth  of  the  testis  ;  thus  not  only  does  the  latter  often  present  on 
manipulation  a  bossy  outline,  but  also  a  sensation  that  varies  at  different  spots,  viz. 
firmness  at  one  place,  fluctuation  or  a  pulpy  feel  at  another.  Pain  is  a  more  marked 
symptom  in  new  growths,  being  more  usually  dull  and  aching  than  the  so-called  charac- 
teristic '  lancinating  '  suffering.  Testicular  sensation  is  more  completely  lost  in  new 
growths,  and  in  these  implication  of  the  cord  and  of  the  lumbar  glands  will  often  be 
present.  Finally,  puncture  of  a  carcinoma  usually  gives  vent  to  blood-stained  fluid 
which  is  not  large  in  amount,  or  to  sero-mucous  fluid  which  is  not  blood-stained. 
On  puncture  of  a  hematocele  there  usually  escapes  either  grumous,  altered  blood,  or 
fluid  blood  which  flows  for  some  time,  and  produces  a  distinct  alteration  in  the  size 
of  the  swelling. 

Treatment. — This  will  vary  according  to  the  date  at  which  the  hematocele  is 
first  seen,  the  acuteness  of  its  symptoms,  and  the  probable  condition  of  its  contents 
and  lining  wall. 

"When  the  case  is  seen  early,  where  it  depends  on  some  strain  or  injury,  and 
where  the  effusion  of  blood  is  not  extreme,  the  absorption  of  the  latter  may  be  expected, 
the  process  occupying  perhaps  a  long  time,  and  being  marked  by  the  same  stages 
as  when  blood  is  effused  in  other  parts.  The  patient  should  be  kept  lying  down, 
with  the  scrotum  supported  on  a  small  pillow  or  sand -bag,  and  a  small  ice-bag  applied 
over  a  layer  of  lint.  This  is  likely  to  be  much  more  efficacious  than  a  cooling  lotion, 
which  requires  frequent  renewal ;  but  in  elderly  people,  and  in  cases  where  the 
tension  of  the  effused  blood  already  interferes  with  the  blood  supply  of  the  scrotum, 
the  continued  use  of  ice  requires  careful  watching.  A  purge  should  also  be  given, 
and  its  action  gently  kept  up  by  small  doses  of  magnesia  sulphate,  &c,  and  the  patient's 
diet  should  be  restricted  though  nutritious.  Where  this  treatment  after  a  week  or 
two  has  no  effect,  or  where  the  amount  of  blood  effused  is,  from  the  first,  very  large, 
where  the  inflammation  set  up  by  the  injury  threatens  to  run  high,  it  will  be  well  to 
tap  the  scrotum  with  a  full-sized  trocar,  in  the  hope  of  promoting  absorption  by 
relieving  the  tension.  To  avoid  the  entrance  of  air,  the  fluid  should  not  be  completely 
withdrawn.  A  continuance  of  the  rest  and  antiphlogistic  treatment  should  be 
insisted  upon.  When  all  pain,  tenderness,  and  redness  have  disappeared,  if  the 
swelling  subsides  steadily  the  patient  may  be  allowed  to  go  about,  with  the  scrotum 
supported  and  strapped. 

In  cases  where  after  one  tapping  absorption  takes  place  to  a  certain  amount  and 
then  remains  stationary,  the  tunica  vaginalis  still  containing  fluid  blood,  the  puncture 
may  be  repeated.  So,  too,  in  the  case  of  hematocele  occurring  after  hydrocele,  the  fluid 
is  often  noticed  after  repeated  puncture  to  be  again  serous.  In  this  case  and  in  the 
last  after  one  or  more  tappings,  iodine  injection  may  be  made  use  of  to  complete  the 

cure. 

But  where  after  duly  attempted  absorption  there  is  a  persistent  collection,  which 
not  only  contains  fluid  but  also  coagulated  blood;  where  inflammation  threatens  to 
run  hi°\h,  and  suppuration  may  be  expected  ;  in  every  case  where  rigors,  oedema,  and 
throbbing  pain  make  it  probable  that  pus  is  actually  present,  an  incision  is  to  be 
made  with  antiseptic  precautions  into  the  anterior  part  of  the  scrotum.  This  is  to 
be  most  carefully  divided,  the  tunica  vaginalis  opened  on  a  director,  and  the  sac  emptied 
of  all  fluid  or  clotted  blood  ;  a  drainage  tube  should  be  then  inserted,  a  counter  opening 
beinf  made  if  necessary.  If  much  oozing  take  place  from  many  points,  not  admit- 
ting of  torsion  or  ligature,  the  cavity  of  the  tunica  vaginalis  must  be  lightly  stuffed 

1  The  suhject  of  the  value  of  weight  in  the  diagnosis  of  tumours  of  the  testicle  is  again 
referred  to  in  a  footnote,  p.  545. 
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with  strips  of  carbolised  gauze,  and  the  scrotum  elevated,  careful  pressure  being 
applied  by  means  of  the  dressing. 

This  method  is  so  safe  that  it  is  strongly  recommended,  not  only  in  the  above- 
mentioned  cases,  but  also  as  preferable  to  repeated  tapping  in  any  cases  where  absorp- 
tion of  a  fluid  hematocele  is  long  delayed.  While  it  must  be  allowed  that  it  gives 
the  trouble  of  subsequent  dressings,  yet,  on  the  other  hand,  repeated  tappings  are 
not  devoid  of  the  risk  of  setting  up  inflammation,  a  risk  which  is  always  to  be  avoided 
in  hematocele. 

Where  the  surgeon  is  compelled  to  lay  open  a  hematocele,  and  is  unable  to  adopt 
strict  antiseptic  precautions,  he  should  brush  over  the  interior  of  the  cavity  with  a 
solution  of  zinc  chloride  (gr.  x.-^j.);  or  better,  dust  it  over  with  powdered  iodoform, 
while  stringent  precautions  are  taken  for  securing  adequate  drainage  and  facilities 
for  washing  out  the  cavity. 

In  a  few  cases  of  very  long  standing,  in  patients  advanced  in  years  or  broken 
down  in  health,  where  the  tunica  vaginalis  is  much  thickened  or  extensively  calcareous, 
castration  will  be  found  to  exert  a  less  call  upon  the  patient's  powers  than  a  free 
incision.  But  when  carried  out  with  antiseptic  precautions,  the  latter  will  be  found 
to  be  free  from  those  dangers — viz.  septicaemia  from  the  putrescent  blood-clot, 
erysipelas,  sloughing,  profuse  suppuration,  hectic,  &c. — which  have  in  past  days 
made  incision  of  a  hematocele  so  frequently  a  serious  measure. 

(ii.)  Encysted  hcematocele  of  the  testis. — This  is  a  rare  affection,  and  usually  arises 
in  extravasation  of  blood  into  one  of  those  cysts  or  encysted  hydroceles  which 
develope  in  contiguity  to  the  epididymis.  The  symptoms  are  much  the  same  as  those 
of  encysted  hydrocele,  but  transparency  will  be  wanting,  and  fluctuation  will  be,  accord- 
ing to  the  condition  of  the  contained  blood,  much  less  marked,  or  absent  altogether. 
The  history  of  an  injury,  often  a  blow  or  squeeze,  is  usually  present.  The  affection 
for  which  it  is  most  likely  to  be  mistaken  is  hematocele  of  the  tunica  vaginalis.  In 
encysted  hematocele  the  position  of  the  testis  is  more  readily  made  out.  It  usually 
lies  to  the  anterior  part  of  the  swelling  ;  but  as  in  both  forms  of  hematocele  the  walls 
may  be  extremely  thickened,  the  diagnosis  can  in  some  cases  only  be  cleared  up  by 
an  incision,  which  is  at  once  the  surest  means  of  obtaining  a  radical  cure.  The  same 
precautions  which  have  already  been  recommended  should  be  adopted  here. 

(iii.)  Hcematocele  of  the  cord. — As  in  the  case  of  hydrocele  of  the  cord,  the  effusion 
of  blood  may  be  met  with  in  two  forms — (a)  the  diffuse,  (/3)  the  encysted  hematocele 
of  the  cord.  But  there  is  this  distinction ;  the  former  is  the  more  frequently  met 
with,  which  is  the  reverse  of  what  is  the  case  with  hydrocele,  of  which  the  encysted 
form  is  the  more  common.  Probably  the  small  size  and  the  mobility  of  the  encysted 
hydrocele  account  for  the  rarity  with  which  it  is  converted  into  a  hematocele. 

(a)  Diffused  hcematocele  of  the  cord. — This  is  due  to  the  rupture  of  one  of  the 
small  vessels  in  the  cord,  usually  a  vein,  into  that  cellular  tissue  which  at  once 
ensheathes  the  cord  and  connects  its  various  constituents.  The  rupture  is  brought 
about  by  some  sudden  straining  or  exertion.  Thus  Mr.  Pott l  relates  three  cases, 
in  one  of  which  '  a  young  fellow  straining  to  get  rid  of  a  very  hard  stool,  felt  a 
sudden  pain  in  his  left  groin,  and  found  a  swelling  extending  from  thence  into  the 
scrotum.'  In  another  case  '  a  labouring  man,  who  had  fallen  down  in  the  street  with 
a  load  on  his  back,  was  brought  into  St.  Bartholomew's  Hospital,  upon  a  suspicion 
of  a  rupture,  he  having  a  large  swelling  in  his  groin  and  scrotum,  consequent  imme- 
diately upon  his  fall.'  In  the  third  case  '  a  considerable  swelling  in  the  groin  and 
upper  part  of  the  scrotum  came  suddenly  by  lifting  a  heavy  weight.'  2 

1  On  the  Hydrocele,  p.  143  et  seq.  In  the  Med.  Times  mid  Gaz.  1853,  vol.  i.  p.  370,  a 
case  of  diffuse  hematocele  of  the  spermatic  cord  is  recorded  by  Mr.  Hanley.  After  a  kick 
from  a  horse,  a  tumour  the  size  of  two  fists,  pyriforrn  in  shape,  its  neck  extending  into  the 
inguinal  canal,  very  tense,  with  a  smooth  rounded  outline,  and  feeling  equally  solid  all  over, 
appeared  in  the  left  side  of  the  groin  and  scrotum.  It  completely  concealed  the  testis  and  cord. 
The  overlying  skin  was  distended  and  of  a  purplish-red  hue.  The  absorption  of  the  blood 
took  place  veiy  slowly,  it  being  six  weeks  before  it  was  sufficiently  accomplished  to  allow  of 
the  patient's  beiDg  discharged.     Even  then  the  cord  remained  thickened. 

2  In  the  Med.  Times  and  Gaz.  1858,  vol.  ii.  p.  413,  a  case  is  recorded  in  which  the  extra- 
vasation took  place  on  the  left  side  during  the  act  of  copulation. 
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The  only  case  I  have  seen  was  produced  in  an  entirely  different  way  by  the  efforts 
of  a  patient  to  reduce  a  large  inguinal  and  scrotal  hernia,  which  had  existed  for  some 
time,  and  was  now  strangulated.  Here,  as  in  a  combined  parietal  and  vaginal  hemato- 
cele, the  overlying  tissues  and  the  cellular  meshes  of  the  cord  itself  were  loaded  with 
dark  coagulated  blood,  from  a  point  above  the  external  abdominal  ring  down  to  the 
scrotum.  The  case  did  well,  but  very  tediously,  owing  to  the  entire  absence  of  any 
primary  union  in  the  damaged  tissues. 

The  sudden  formation,  after  strain,  of  a  swelling  which  occupies  the  lower  part 
of  the  inguinal  and  the  scrotal  regions,  the  consequent  obscureness  of  the  cord,  and, 
possibly,  the  resemblance  of  the  feel  of  the  extravasated  blood  to  the  omentum,  may 
at  first  sight  lead  to  the  suspicion  of  a  hernia ;  but  the  fruitlessness  of  all  efforts  at 
reduction,  with  the  entire  absence  of  any  symptoms  indicating  an  irreducible  or 
strangulated  condition  of  the  intestine,  will  serve  to  prevent  an  erroneous  diagnosis. 

The  treatment  at  first  should  be  directed  to  preventing  the  onset  of  inflammation, 
and  promoting  the  process  of  absorption.  As  a  rule,  owing  to  the  richness  of  the 
cellular  tissue  in  lymphatics,  absorption  will  take  place.  In  addition  to  the  treatment 
already  given  (p.  510)  flying  blisters  and  counter-irritation  maybe  made  use  of  in  the 
later  stages,  instead  of  strapping,  which  cannot  be  so  well  applied  here. 

Where  this  treatment  fails  an  incision  with  antiseptic  precautions  is  to  be  made 
use  of ;  and  as,  if  absorption  does  not  take  place,  these  hematoceles  may,  owing  to 
the  looseness  of  the  cellular  tissue,  attain  an  enormous  size,  this  step  should  not  be 
delayed  after  a  fair  trial  of  palliative  treatment. 

((3)  Encysted  hcematocele  of  the  cord. — This  condition  is  very  rare.  It  may 
follow  on  an  injury  to  an  encysted  hydrocele,  or  a  separate  small  extravasation  into  the 
cord,  which  has  become  encysted.  Of  the  former  kind  there  is  a  good  specimen  in  the 
Hunterian  Museum  (No.  2460  .  .  ).  Here  the  cyst,  lined  by  a  polished  mem- 
brane, is  filled  with  soft,  partly  decolorised  blood-clot,  similar  to  that  represented  in 
fig.  103.  There  is  a  hernia  above  the  hematocele,  and  a  hydrocele  below,  an  arrange- 
ment which  suggests  the  origin  of  all  three  conditions  in  imperfect  obliteration  of 
the  vaginal  and  funicular  processes  of  the  peritoneum. 

The  diagnosis  must,  in  any  case,  be  a  matter  of  difficulty.  The  history  of  a 
previous  swelling  which  has  latterly  been  noticed  to  become  larger  and  more  solid, 
and  perhaps  more  painful  after  an  injury,  will  be  the  most  important  points  to  go  by. 

The  treatment  is  an  incision  made  with  antiseptic  precautions,  and  freely  open- 
ing the  sac.  Where  the  latter  is  of  any  size,  due  arrangements  should  always  be 
made  for  drainage. 

Before  leaving  the  sub'ect  of  hematocele,  one  other  variety,  which  has  been  but 
little  described  by  English  surgeons,  should  be  alluded  to. 

Parenchymatous  hcematocele — or  an  extravasation  of  blood  into  the  substance  of 
the  testicle  itself— may  occur,  usually  in  combination  with  a  hematocele  of  the  tunica 
vaginalis  after  an  injury,  especially  one  in  which  the  testicle,  in  spite  of  its  mobility, 
does  not  escape  from  contusion  or  squeezing.  Probably  the  coexistent  hemorrhage  in 
the  walls  of  the  scrotum,  and  within  the  cavity  of  the  tunica  vaginalis,  masks  the 
extravasation  which  takes  place  within  the  substance  of  the  testicle  to  a  varying 

degree. 

M.  Beraud,1  in  some  observations  on  this  form  of  hematocele,  points  out  that  the 
arrangement  of  the  vessels  in  a  close  network  on  the  inner  surface  of  the  tunica 
albuginea  tends  to  favour  the  production  of  this  form  of  hematocele. 

Two  cases  are  recorded  which  were  under  the  care  of  MM.  Petit  and  Giraldes. 
The  symptoms  appear  to  have  been — pain,  very  acute  at  the  time  of  the  injury,  persist - 
in"  for  some  time  afterwards.  After  the  hematocele,  which  is  usually  present  at  the 
same  time,  has  been  incised,  the  testicle  remains  swollen  and  somewhat  hard;  after  a 
while  the  testis  presents  itself  at  the  orifice  of  the  incision  into  the  tunica  vaginalis, 
and  the  tunica  albuginea  giving  way,  a  black  or  dark  brown  protrusion  is  seen,  which 
is  made  up  of  seminal  tubules  and  clotted  blood. 

1   Arch.  yen.  cle  Med.  4''  Ser.  t.  xxv.  p.  281. 
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jections  (b,  b,  b,)  of 
the  Tunica  Vaginalis; 
a,  testicle  and  vas 
deferens.  (Path.  Mus. 
Univ.  Oamb.) 


Where  there  seems  reason  to  suspect  this  condition  every  care  should  betaken,  by 
absolute  rest,  elevated  support,  and  the  other  steps  already  given  (p.  510)  to  promote 
absorption  of  the  blood.  The  same  is  to  be  persevered  with,  together  with  scrupulous 
cleanness  in  the  dressings,  if  the  testis  projects  after  incising  the  vaginal  hematocele. 
If  one  part  of  it  feel  softer  and  fluctuating  a  small  incision  may  be  made  use  of. 
The  patient  should  be  prepared  to  expect  an  altered  condition  of  the  testis,  i.e.  a 
permanent  degree  of  hardness  or  diminution  of  size. 

Fibrous  and  Cartilaginous  Bodies,  Attached  or  Free,  in  the  Cavity 

of  the  Tunica  Vaginalis. 

Projections,  varying  in  size  and  structure,  being  sometimes  cystic,  and  at  others 
solid,  are  not  unfrequently  found  on  the  visceral  surface  of  the  tunica  vaginalis. 

These  come  under  two  main  heads- — (1)  A  more  irregular  variety  of  projections, 
usually  small  and  solid,  or  wart-like,  sometimes  more  leaflike 

(fig.  104)  and  pendulous.  These  maybefound,  like  the  projections  -^IG- .  ^4.  —  Hydrocele 
to  be  next  described,  near  the  upper  junction  of  the  testis  and 
epididymis,  and  may  then  originate  in  the  same  way ;  but  they 
are  also  found  irregularly  scattered  over  the  visceral  tunica 
vaginalis,  and  in  these  latter  cases  originate,  not  in  relics  of  cer- 
tain definite  foetal  structures,  but  in  previous  inflammation 
starting  from  without,  or  from  the  subjacent  testis  and  epi- 
didymis, and  in  either  case  are  insidious  and  unnoticed  by  the 
patient. 

(2)  A  more  regular  and  constant  projection  is  that  which 
is  nearly  always  to  be  found  between  the  globus  major  of  the 
epididymis  and  the  body  of  the  testis  It  lies  between  the 
visceral  layer  of  the  tunica  vaginalis  and  the  tunica  albuginea, 
is  usually  ovoid  or  round,  but  most  frequently  pyriform  in 
shape,  sometimes  sessile,  but  more  often  pedunculated.  Its 
name,  ;  Hydatid  of  Morgagni,'  l  was  given  to  it  by  this  most 
careful  observer,  the  term  '  hydatid  '  not  here  referring  to  any 
connection  with  an  entozoon,  but  being  merely  used  as  syno- 
nymous with  vesicle.  More  recently  it  has  been  proved  to 
originate  in  an  unobliterated  relicof  the  Miillerian  duct  (p.  496), 
and  its  connection  with  encysted  hydrocele  of  the  testis  has 
already  been  considered. 

kill  Occasionally  this  or  any  other  projection  on  the  tunica  vaginalis  may,  when 
pedunculated  (and  the  hydatid  of  Morgagni  may  have  a  peduncle  almost  an  inch  in 
length),  be  a  source  of  irritation  to  the  tunica  vaginalis,  and  cause  the  gradual 
appearance  of  a  hydrocele,  much  in  the  same  way  as  a  pedunculated  and  semi-solid 
synovial  fringe  may  set  up  an  irritative  synovitis. 

Occasionally  fibrous  or  fibro-cartilaginous  bodies  are  met  with  not  attached,  as  above, 
but  loose  and  free  in  the  cavity  of  the  tunica  vaginalis.  They  are  commonly  spherical, 
or  nearly  so,  and  are  composed  of  lamina?  of  toughish  fibrous,  or  fibro-cartilaginous, 
structure,  with  earthy  matter  at  the  middle.  Probably  they  originate  sometimes  in 
the  small  fibrous  processes  just  mentioned,  or  in  cysts  developed  in  them.  These, 
increasing  in  size,  becoming  pedunculated,  and  then  detached  by  giving  way  of  the 
pedicle,  and  solidifying,  might  give  rise  to  the  bodies  in  question.  This  view  derives 
confirmation  from  a  case  examined  by  Duplay ; 2  one  cartilaginous  body  was  loose  in 

1  Seats  and  Causes  of  Diseases,  Letters  4  and  43.  See  also  Mr.  Osborn's  paper,  St. 
Thomas's  Hosp.  Reports,  vol.  v.  p.  81,  'On  the  Corpus  Morgagni  with  reference  to  the 
Diseases  of  the  Testicle,'  and  Sir  A.  Cooper,  loc.  supra  cit.  p.  204. 

2  Archives  generates  de  Medecine,  1855,  vol.  ii.  p.  133.  In  the  Museum  at  Fort  Pitt, 
Chatham,  is  '  a  small  pedunculated  body  of  an  ossific  nature  attached  to  the  vaginal  tunic 
covering  the  globus  minor.'  In  pi.  xiii.  fig.  2  of  Sir  A.  Cooper's  work,  a  cartilaginous  body 
is  represented  hanging  from  the  caput  epididymis  by  its  pedicle.  Sir  A.  Cooper  has  also 
seen  one  of  these  little  bodies  pendulous  from  the  internal  surface  of  a  cyst  between  the 
tunica  vaginalis  and  the  tunica  albuginea.     He  never  detected  them  in  the  living  body. 
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the    cavity,  and  another  was   attached   by  a  filiform   pedicle  to   the   head  of  the 
epididymis.     They  are  sometimes  found  in  hydroceles. 

In  a  patient  who  used  to  suffer  excessive  pain  as  soon  as  the  operation  of  drawing  off  the 
fluid  was  over,  lying  down  on  the  floor  and  groaning  with  agony  for  a  quarter  of  an  hour, 
Sir  B.  Brodie  ]  found  a  loose  cartilage  after  death  in  the  cavity  of  the  tuiiica  vaginalis. 

They  may  be  recognised  during  life,  and  removed  by  an  antiseptic  incision  if 
they  are  a  source  of  annoyance.  Often  they  do  not  attract  attention,  and  are  dis- 
covered accidentally. 

Lately,  in  examining  the  hydrocele  of  a  man  aged  ahout  50,  which  had  recently  been 
tapped,  and  which  was  rather  flaccid  from  the  fluid  not  having  fully  re-accumulated,  Prof. 
Humphry  felt  a  firm  smooth  hody  slipping  ahout  in  the  cavity.  A  small  incision  was  made, 
and  a  disc  extracted  as  large  as  a  bean,  polished  on  the  exterior,  and  composed  of  compact 
fibrous  layers  encircling  an  earthy  nucleus.  Hsematocele  ensued  with  intense  pain,  rendering 
it  necessary  to  lay  open  the  cavity  fully.  This  hydrocele  was  of  six  months'  duration,  and 
had  been  twice  tapped  without  there  being  any  unusual  pain  or  other  symptom  indicating  the 
presence  of  a  foreign  body. 

Inflammation  op  the  Testicle. 

This  may  be  of  two  distinct  kinds,  accordingly  as  ,the  inflammation  starts 
in  the  testis  itself  or  in  the  epididymis ;  it  being  distinctly  understood  that  inflam- 
matory changes  which  commence  in  the  one  may  after  a  while  invade  the  other,  this 
being  especially  common  in  the  case  of  inflammation  of  the  epididymis.  Either 
orchitis  or  epididymitis  may  be  acute,  sub-acute,  or  chronic.  Two  common  varieties 
of  chronic  inflammation  of  the  testis  and  epididymis,  viz.  syphilitic  orchitis  and  the 
so-called  tubercular  or  scrofulous  testis,  will  be  described  separately. 

Inflammation  of  the  Testis  itself,  or  Orchitis. 

This  may  be  acute,  sub-acute,  or  chronic.  Acute  and  sub-acute  orchitis  occur  after 
injuries  or  contusions  of  the  testis,  in  the  course  of  certain  febrile  affections,  and 
sometimes  also  form  part  of  the  Protean  manifestations  of  gout  and  rheumatism. 
Chronic  orchitis  may  occur  after  the  acute  or  sub-acute  varieties ;  very  frequently  it 
is  syphilitic  in  origin. 

Acute  and  sub-acute  orchitis. — Acute  inflammation  of  the  testis  itself,  or  testitis, 
as  it  might  well  be  called,  is  of  rai^e  occurrence  compared  with  epididymitis.  The 
presence  of  a  firm,  dense,  unyielding  tunica  albuginea,  which  not  only  surrounds  the 
testis,  but  also,  by  means  of  the  septa  and  fasciculi  which  are  sent  off  from  every  part 
of  its  inner  surface,  holds  the  delicate  structure  of  this  organ  closely  together,  and  the 
mobility  of  the  testis,  are  the  chief  explanations  of  the  rarity  of  orchitis ;  while  the 
greater  frequency  of  epididymitis  may  be  explained  not  so  much  by  its  greater 
exposure  and  by  its  lacking,  save  above,  the  protection  of  a  tunica  albuginea,  but  by 
the  fact  that  it  is  in  more  intimate  relation  with  the  vas  deferens,  and  thus  with  the 
urethra,  and  so  intercepts  more  than  one  inflammation  which  would  otherwise 
reach  the  testis. 

As  inflammation  of  the  testis  can  be  very  rarely  fatal,  but  little  is  known  exactly 
of  the  alterations  which  take  place  in  the  structure  of  the  organ.  MM.  Monod  and 
Terrillon2  have  described  the  following  appearances  as  frequently  met  with  after 
experimental  contusion  of  the  testicles  in  dogs,  grouped  according  to  the  severity  of 
the  lesion.  In  contusions  Of  the  first  and  slightest  degree  of  severity,  capillary 
haemorrhages  of  varying  number  were  scattered  throughout  the  intertubular  connective 
tissue,  this  tissue  becoming  cedematous  and  loaded  with  inflammatory  products.  After 
severer  contusions  small  masses  are  found,  varying  in  size  from  that  of  a  pea  to  a 
cherry-stone,  and  consisting  of  haemorrhage  mingled  with  the  debris  of  lacerated  tubes. 
Still  greater  violence  may  be  followed  by  rupture  of  the  tunica  albuginea  and  actual 
crushing  of  the  testis  structure.  The  haemorrhage  which  follows  on  the  rupture  of 
the  tunica  albuginea  from  the  network  of  vessels  which  lies  beneath  it  usually  causes 
in  these  cases  a  hsematocele  of  the  tunica  vaginalis. 
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1  Lond,  Med.  Gaz.  vol.  xiii.       2  Archiv.  yen.  de  Med.  1881,  torn.  ii.  pp.  461,  567,  692. 
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The  results  of  acute  orchitis  are  as  follows  : — (1)  Resolution,  and  return  of  the  gland 
into  its  healthy  state,  this  being  the  commonest  of  all.  (2)  Suppuration.  This  is 
extremely  rare,  since,  owing  to  the  remarkable  development  of  the  lymphatics  of  the 
testis,  and  their  origin  in  wide  lacunar  passages  between  the  seminal  tubes,  the  results 
of  inflammation,  unless  pus  has  accumulated  in  large  quantity,  are  easily  absorbed. 
When  inflammation  of  the  testis  terminates  in  suppuration,  and  the  pus  is  not 
absorbed,  it  may  occasionally  make  its  exit  by  means  of  a  fistulous  opening,  after 
which  a  cure  takes  place,  though  the  testis  remains  smaller  and  harder  than  usual. 
Owing  to  the  resistance  of  the  tunica  albuginea,  the  pus  may  make  its  exit  by  several 
fistula?,  damaging  the  testis  irreparably.  In  other  cases  it  remains  encysted,  and 
the  purulent  collection  never  coming  to  the  surface,  but  gradually  becoming  solidified 
and  even  cretified,  either  remains  indolent  indefinitely,  or  like  an  abscess  shut  in  by 
bone,  is  the  seat  of  chronic  pain,  and  renders  the  patient  liable  to  repeated  outbreaks 
of  inflammation.  Such  a  collection  of  concrete  pus  may  be  distinguished  from 
tubercle  by  the  fact' that  it  possesses  a  distinct  capsule,  and  that  it  affects  the 
body  of  the  testis,  and  not  the  epididymis,  which  is  perhaps  quite  healthy.  From 
the  syphilitic  gumma  the  collection  of  pus  may  also  be  known  by  the  surrounding 
capsule,  and  by  the  fact  that  the  gumma  is  tough  and  consistent,  while  the  concrete 
pus  is  friable,  and  more  easily  misciblewith  water.  (3)  Gangrene.  This  is  even  rarer 
than  suppuration,  and  can  only  occur  when  the  inflammation  has  been  severe  and 
neglected,  and  in  aged  or  broken-down  patients.1  (4)  Atrophy.  Next  to  resolution 
this  is  the  most  frequent  result  of  acute  inflammation  of  the  testis,  and  it  is  the  im- 
portance of  this  result  which  makes  early  treatment  of  inflammation  of  the  testis  so 
important.  It  is  more  common  after  traumatic  orchitis  than  after  secondary,  e.g. 
gonorrheal  epididymitis.  In  the  former  there  is  not  only  a  cellular  proliferation  of 
the  intertubular  connective  tissue,  which  tends  to  undergo  a  fibrous  transformation 
or  sclerosis,  but  the  walls  of  the  tubes  themselves  become  thickened,  their  epithelium 
next  undergoes  a  granular  fatty  degeneration,  and  the  lumen  is  finally  entirely  closed. 
In  gonorrhceal  epididymitis,  on  the  other  hand,  the  lesions  are  more  limited  to  the 
tubes.  The  inflammation  here  belongs  to  the  category  known  as  catarrhal.  The 
epithelium  is  the  element  chiefly  affected,  the  walls  of  the  tubes  are  affected  second- 
arily, and  sclerosis  of  the  intertubular  connective  tissue  is  more  localised  and  patchy 
and  less  disseminated.  (5)  Chronic  inflammation.  This  will  be  alluded  to  separately 
under  the  head  of  Chronic  Orchitis  (p.  521). 

Causes  of  acute  or  sub-acute  orchitis. — -Of  these  injury  is  the  most  frequent,  such 
as  striking  the  testis  against  the  pommel  of  a  saddle  in  riding,  or  against  furniture 
as  the  patient  makes  his  way  across  a  dark  room.  Occasionally  it  results  from  cold.2 
In  a  few  cases  sub-acute  orchitis  follows  upon  engorgement  of  the  testis,  when 
extreme  or  prolonged  sexual  excitement  has  not  been  followed  by  gratification.  By 
some  writers  it  has  been  thought  possible  that  in  violent  efforts  compression  of  the 
spermatic  veins  by  the  muscular  fibres  which  are  in  relation  to  the  inguinal  aper- 
tures and  canal  may  produce  orchitis  by  engorgement  of  the  testis.  While  it  is  not 
uncommon  in  out-patient  practice  to  see  cases  of  epididymitis  attributed  to  efforts 
and  strains,  before  accepting  any  such  cause  any  chronic  urethritis  must  be  most 
carefully  excluded.3 

Next  to  injury  the  most  important  causes  of  orchitis  are  gout,  and  perhaps  rheu- 
matism and  mumps. 

Gouty  orchitis  has  been  sometimes  described  under  the  head  of  suppressed   or 

1  A  case  of  gangrene  of  an  inflamed  undescended  testis  is  recorded  at  p.  471.  One  of 
orchitis  which  ended  in  gangrene  will  he  found  in  the  New  Fork  Med.  Journ.  for  June  1880. 
Here  the  hydrocele  which  accompanied  the  primary  orchitis  appears  to  have  heen  converted 
into  a  hematocele  by  repeated  tappings,  and  the  gangrene  to  have  set  in  from  this  time. 
The  scrotum  was  enormously  distended,  and  the  right  half  was  tympanitic.  The  testis  was 
removed,  and  the  patient  recovered. 

2  Dr.  Van  Bui  en  '(Surg.  Dis.  of  Genito-Urinary  Organs,  p.  412)  relates  a  marked  case  of 
this  kind,  in  which  the  orchitis  was  followed  by  atrophy. 

3  M.  Duplay  has  recorded  (Arch,  gen.de  Med.  187G,  vol.  ii.)  'troiscas  de  pret  endues 
orchi-epididymites  par  effort.'  In  each  of  these  a  chronic  urethritis  existed,  which  would 
have  escaped  save  for  careful  examination. 

L  L  2 
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irregular  gout ;  but  Sir  J.  Paget,1  who  has  given  the  best  description  of  this  affection, 
prefers  to  call  it  a  form  of  incomplete  gout — a  term  which  implies  that  it  occurs  in 
persons  in  whom  the  gouty  constitution,  although  present,  is  not  so  complete  as  to 
produce  a  typical  form  of  the  disease. 

A  gentleman  had  acute  orchitis,  attended  with  all  the  usual  signs,  local  and  general.  No 
history  of  injury,  no  sign  of  renal  calculus  nor  of  one  having  passed  through  the  bladder  and 
irritating  the  urethra,  nor  of  inflammation  of  the  prostate  or  urethra,  could  be  made  out,  and 
it  became  necessary  to  look  for  some  general  or  constitutional  cause.  The  patient  said  that 
he  had  never  had  any  illness  in  his  life,  but  mentioned  that  he  had  lately  been  annoyed  with 
a  pain  in  his  heel,  which  did  not  lay  him  up,  and  that  not  unfrequently  on  awaking  in  the 
morning  he  felt  pains  darting  through  his  knuckles,  and  sometimes  his  fingers  and  toes  felt 
rather  stiff.  Also  he  frequently  had  cramps  during  the  night  in  the  muscles  of  the  calf  and 
elsewhere;  he  had  suffered,  too,  a  good  deal  from  indigestion  attended  with  flatulence  ;  and 
lastly  he  had  been  troubled  with  painful  erections,  which  often  disturbed  him  two  or  three 
times  in  the  night.2 

Sir  J.  Paget  goes  on  to  remark  that,  though  not  one  of  these  five  or  six  things 
would  be  enough,  if  taken  alone,  to  prove  anything,  yet  their  coincidence  or  quick 
succession  was  quite  sufficient  to  show  that  the  patient  had  a  gouty  constitution. 
Then  he  admitted  that  some  of  his  relatives  had  been  treated  for  gout,  though  he  did 
not  think  that  any  had  had  it  badly.  The  belief  that  this  patient's  orchitis  was  gouty 
was  confirmed  by  the  result  of  the  treatment.  Gouty  orchitis,  which  was  commonly 
attended  with  the  formation  of  a  considerable  amount  of  fluid  in  the  cavity  of  the 
tunica  vaginalis,  was  very  prone  to  relapse,  and  was  thus  often  very  tedious  ;  it 
occurred  in  very  sudden  seizures,  and  not  rarely  it  was  transferred  by  metastasis  from 
one  testis  to  the  other.  Sir  J.  Paget  has  also  pointed  out  another  way  in  which 
gout  and  inflammation  of  the  testis  may  be  combined.  '  More  rarely  a  severe  attack 
of  gout,  accompanied  with  sharp  fever,  might  lead  to  the  appearance  of  scrofula,  just 
as  typhoid  fever  might  bring  out  well-marked  scrofulous  inflammation  of  the  ribs,  or 
scarlet  fever  scrofulous  inflammation  of  the  lymphatic  glands  or  hip-joint.  All  these 
might  be  brought  under  the  broad  general  rule  that  any  feverish  disturbance,  or 
perhaps  more  exactly  any  degeneration  produced  by  fever,  might  bring  to  light  the 
constitutional  disposition  of  the  patient.' 

That  form  of  orchitis  which  occurs  in  acute  and  sub-acute  rheumatism  has  been 
alluded  to  by  but  few  writers.  After  what  happens  with  analogous  strvictures,  it  is 
not  surprising  that  the  tunica  vaginalis  and  tunica  albuginea  should  be  thus  attacked, 
but,  for  the  sake  of  accuracy,  it  will  be  needful  when  cases  of  this  kind  are  re- 
corded to  distinguish  them  from  gouty  orchitis  and  the  epididymitis  which  occurs 
with  gonorrhceal  rheumatism.  Dr.  Macleod,3  a  former  physician  of  St.  George's 
Hospital,  stated  his  opinion  that  rheumatism  sometimes  affects  the  tunica  albuginea  in 
the  following  words  : — '  Persons  subject  to  rheumatism  have  complained  of  acute 
pain  in  one  testicle,  coming  on  suddenly,  accompanied  by  increased  heat,  and  by 
great  tenderness  to  the  touch,  but  without  tumefaction,  the  symptoms  shifting  from 
one  testis  to  the  other,  and  at  last  disappearing  as  suddenly  as  they  had  come  on, 
just  in  the  manner  we  see  rheumatism  change  from  one  joint  to  another.'  M. 
Bouisson  4  has  more  recently  recorded  cases  of  this  kind,  and  Mr.  Culling  5  states 
that  several  cases  of  orchitis,  undoubtedly  rheumatic,  have  come  under  the  notice  of 
Dr.  Garrod. 

That  form  of  orchitis  which  complicates  parotitis  or  mumps  is  by  no  means  un- 
common, and  has  been  recognised  since  the  time  of  Hippocrates.  It  is  most 
frequently  met  with  about  the  time  of  puberty,  or  in  young  strong  adults,  very 
rarely  in  childhood  or  old  age.  It  begins  usually  about  the  fifth  or  sixth  day,  and 
commonly  in  one  testicle,  sometimes  in  both.  The  testis  itself  is  usually  affected — i.e. 
the  affection  is  a  true  orchitis ;  less  frequently  an  acute  epididymitis,  with  hydrocele 
and  oedema  of  the  scrotum,  is  present  from  the  first.     The  affection  reaches  its  height 

1  Brit.  Med.  .Town.  1875,  vol.  i.     '  Three  Lectures  on  the  Surgical  Aspects  of  Gout.' 

2  This  symptom,  which  is  due  to  gouty  inflammation  of  the  corpora  cavernosa,  is  alluded 
to  below,  p.  580.  3  Rheumatism  in  its  Various  Forms,  p.  21. 

*   Tribut  a  la  Clrirurgie,  1861.  '°  Loc.  supra  cit.  p.  241. 
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in  four  or  six  clays,  and  then  gradually  subsides.  While  it  lasts  the  orchitis  is  most 
annoying,  the  dull  aching  pain  telling  very  much  on  a  patient  who  is  already 
pulled  down  by  the  pain,  pyrexia,  and  difficulty  of  swallowing  which  usually 
accompany  an  attack  of  parotitis. 

Resolution  and  absorption  of  the  effusion,  which  is  usually  serous,  and  very 
rarely  purulent,  is  the  commonest  result  of  this  orchitis,  but  atrophy,  often  markedly 
rapid  and  complete,  has  been  met  with  in  many  cases,  especially  in  those  which 
have  occurred  in  epidemics.  The  atrophy  not  only  occurs  rapidly,  but  is  met  with  in 
apparently  mild  cases  of  parotitis.  Instances  of  epidemic  parotitis,  followed  in 
numerous  instances  by  orchitis  and  atrophy  of  the  testis,  have  been  chiefly  recorded 
by  French  military  surgeons.  Thus  M.  Dogny  l  records  an  epidemic  in  which,  out 
of  a  garrison  of  800  men,  87  were  affected.  Of  these  87,  one  testis  was  affected  in 
23  and  both  in  4  ;  but  in  all  the  27  cases  atrophy  of  the  affected  testicles  took  place. 
In  another  case,  recorded  by  M.  Lereboullet,2  a  young  man,  set.  22,  of  robust 
health  and  possessing,  all  the  characters  of  virility,  was  attacked  with  mumps.  The 
disease  seemed  mild,  but  on  the  fourth  day,  though  the  parotitis  had  not  disappeared, 
double  orchitis  came  on.  Atrophy  soon  followed  and  advanced  rapidly,  and  at  the 
same  time  that  this  was  noticed  the  sexual  power  and  desire  began  to  disappear,  and 
the  mammary  glands,  which  were  previously  quite  normal,  were  noticed  to  develope 
steadily. 

The  connection  between  the  parotitis  and  orchitis  in  these  cases  is  usually 
described  as  metastatic — i.e.  the  inflammation  leaves  one  organ  to  attack  another,  the 
transference  of  the  inflammation  occurring  usually  to  the  testis,  more  rarely  to  the 
ovaries,  and,  still  more  rarely,  according  to  some  writers,  to  the  brain.  According 
to  this  view,  many  points  appear  to  me  impossible  of  explanation,  more  especially 
when  the  viscera  which  are  affected  by  the  inflammation  are  considered.  Why,  when 
the  salivary  glands  are  inflamed,  should  the  inflammation  be  especially  transferred 
to  glands  so  widely  remote  in  position  and  so  different  in  structure  as  the  testis  and 
ovary  1  As  the  disease  is  usually  one  of  puberty  and  early  adolescence,  if  the 
breasts  were  first  affected,  the  transference  to  the  testis,  considering  the  tenderness 
and  enlai'gement  of  the  breast  and  testis  often  present  at  puberty,  would  be  in- 
telligible; but  no  such  sequence  is  constant,  the  breasts  often  escaping  altogether. 
It  appears  to  me  much  more  probable  that  the  inflammations  of  the  salivary  glands, 
the  testis,  &c,  are  different  localised  manifestations  of  one  pyrexial  condition,  and 
liable  to  occur  independently  of  each  other.  The  following  facts  seem  to  support  the 
above  view.  Orchitis  has  been  noticed  to  occur  epidemically,  and  be  followed  after  a 
while  by  parotitis,3  thus  reversing  the  order  usually  described.  On  one  occasion 
the  two  affections  have  occurred  simultaneously.4  Again,  during  epidemics  of 
mumps,  individuals  who  have  shown  no  trace  of  swelling  of  the  salivary  glands  have 
been  attacked  by  orchitis.5  One  most  interesting  case  is  recorded  by  Bluff,6  in  which  a 
man  whose  wife  was  suffering  from  parotitis  was  attacked  with  double  orchitis. 

Kocher,7  rejecting  the  theory  of  metastasis  as  being  unintelligible,  as,  '  accord- 
ing to  the  old  interpretation,  the  inflammation  leaves  one  organ  to  go  to  another  like 
an  unclean  spirit,'  8  explains  the  connection  between  orchitis  and  parotitis  as  follows. 
Orchitis  after  mumps  is  a  urethral  orchitis,  in  which  the  inflammation  extends  from 
the  urethral  mucous  membrane  to  the  testis  along  the  vas  deferens.  Kocher  thus 
traces  the  inflammation.  Beginning  as  a  stomatitis,  the  inflammation  soon  reaches 
the  salivary  glands.  It  then  travels  along  the  throat  to  the  intestinal  tract,  and 
thence  after  a  few  days  by  means  of  blood-infection  a  slight  cystitis  is  set  up,  from 
which  springs  secondarily  the  inflammation  of  the  testis.  Kocher  likens  the  above 
affection  of  mucous  membranes  to  erysipelas.    This  comparison  appears  well  grounded, 

1  Journ.  tie  Med.  et  (Mr.  1832,  torn.  iii.  p.  107.         2  Gaz.  des  Hop,  Aug.  14,  1877. 

3  Boyer,  Montpellier  Journ.  de  Med.  Feb.  1866,  mai  1867,  p.  230. 

4  Kocher,  'Krankh.  d.  Hoden.'  Pitha  und  Billroth 's  Handb.  d.  (Mr.  Bd.  3,  S.  239. 

5  Boyer,  loc.  supra  ait.     Kocher,  loc.  supra  cit.  p.  238. 

6  Grdfe  und  Walther's  Journ.  Bd.  21.  7  Kocher,  loc.  supra  cit.  S.  240. 
8  '  Eineni  unsauberen  Geiste  gleich,'  loc.  supra  cit.  S.  240. 
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and  bears  out  the  above  expressed  opinion  that  orchitis  and  mumps  are  both  different 
localised  expressions  of  one  and  the  same  general  febrile  condition  ;  but  I  cannot  at 
all  agree  with  the  view  that  the  affection  of  the  testis  is  a  urethral  orchitis,  i.e. 
correctly  speaking,  an  epididymitis.  It  is  the  substance  of  the  testis  itself  and  not 
the  epididymis  which  is,  primarily  at  least,  affected. 

The  supervention  of  orchitis  has  been  noticed  in  certain  other  febrile  affections, 
e.g.  small-pox  and  typhoid  fever,  but  much  more  by  French  than  by  English  writers. 
Thus  M.  Velpeau,1  M.  Gosselin,2  and  especially  M.  Beraud,3  have  spoken  of  a  form 
of  orchitis  which  is  developed  during  small-pox.  The  last  named  writer  believes, 
from  an  examination  of  the  contents  of  the  scrotum  in  eight  cases  after  death  from 
small-pox,  that  he  has  established  the  existence  of  two  distinct  lesions  of  the  testis — 
viz.  (a)  peripheral,  which  may  be  divided  into  acute  inflammation  of  the  tunica 
vaginalis,  and  the  formation  of  inflammatory  deposits  in  the  tail  of  the  epididymis  ; 
(/3)  parenchymatous,  or  actual  orchitis.  "While  the  first  two  conditions  are  not  infre- 
quent, it  appears  that  real  orchitis  during  small-pox  is  rare,  only  one  case  being  given ; 
and  the  same  is  Mr.  Curling's  4  opinion,  from  enquiry  made  of  those  who  have  had 
large  experience  of  small-pox  in  London.  M.  Beraud,  it  should  be  added,  believes 
that  this  lesion  has  been  overlooked  by  most  writers  on  small-pox  owing  to  its  com- 
paratively slight  importance.  Prof.  Trousseau,5  speaking  of  this  form  of  orchitis, 
remarks  :  '  We  must  not  restrict  the  terms  orchitis  and  ovaritis  to  inflammation  of 
the  parenchyma  of  the  testis  or  ovary,  but  extend  it  to  inflammation  of  the  tunica 
vaginalis,  and  to  the  folds  of  peritonaeum  which  surround  the  ovaries.  The  inflam- 
mation of  the  serous  membranes  is  the  result  of  the  small-pox  eruption  affecting  them 
as  it  does  the  skin,  although  of  course  the  appearances  present  in  the  two  situations 
have  very  different  characters,  just  as  herpes  on  a  mucous  surface  is  very  different 
from  herpes  on  the  skin.  .  .  .  The  facts  recorded  by  Beraud  have  been  regarded  as 
exceptional.  Till  he  wrote  neither  my  attention  nor  the  attention  of  any  one  had 
been  specially  fixed  upon  this  subject,  but  his  work  had  scarcely  been  published 
when,  within  a  week,  I  showed  you  two  cases  of  variolous  orchitis  in  my  wards. 
Since  that  time  we  have  had  very  many  similar  cases ;  not  because  they  are  more 
common  now  than  in  Sydenham's  time,  but  because  we  now  look  out  for  the  affection, 
and  have  learned  how  to  detect  its  presence.'  Dr.  Foster,  of  New  York,6  considers 
that  variolous  orchitis  may  affect  the  parenchyma  of  the  testis  or  its  investments,  or 
both  together.     '  I  myself  have  seen  it  but  four  times  in  432  cases.' 

Dr.  V.  Hanot  7  has  collected  four  cases  of  orchitis  occurring  during  typhoid  fever. 
In  one  of  these  it  is  expressly  stated  that  the  epididymis  was  intact  and  painless,  that 
the  cord  was  not  affected,  and  that  none  of  the  ordinary  causes  of  orchitis  could  be 
made  out.  In  the  other  cases  these  points  are  not  sufficiently  alluded  to.  In  one  the 
orchitis  ran  on  into  suppuration,  leading  to  hernia  testis  and  ending  in  the  loss  of 
two-thirds  of  the  testis  by  the  time  the  patient  was  convalescent.  Liebermestei1 
alludes  8  to  the  occasional  supervention  of  orchitis  during  convalescence  from  typhoid 
fever,  without  the  previous  existence  of  gonorrhoea.  All  the  cases  which  he  saw  ran 
a  very  mild  course. 

Neither  of  the  above  writers  mentions  the  existence  of  delirium  or  excitement  in 
these  cases.  It  appears  to  me  at  least  possible  that  the  orchitis  may  have  been  of 
the  traumatic  kind,  the  injury  having  been  unconsciously  inflicted  upon  the  testicle 
by  the  patient  himself. 

It  appears  to  be  a  fact  that  at  certain  stations  in  the  Mediterranean  orchitis  is 
known  to  follow  on  a  fever,  the  nature  of  which  is  somewhat  doubtful,  being  con- 
sidered '  remittent '  by  some  and  simple  typhoid  fever  by  others.9     This  condition 

1  Diet,  de  M6d.  torn.  xxix.  p.  468. 

2  French  transl.  of  Mr.  Curling's  work,  p.  278,  Bull,  de  la  Soc.  anat.  torn.  xxii.  p.  107. 

3  Arch.  gen.  de  Med.  1859,  vol.  i.  p.  274, '  Recherches  sur  l'Orchitc  et  l'Ovarite  varioleuses.' 

4  Loe.  supra  cit.  p.  242.  5   Clin.  Med.  (Syd.  Soc.  Tr.)  vol.  ii.  p.  59. 

6  Ziemssen's  Encycl.  of  Med.  Suppl.  p.  120. 

7  Arch.  gen.  de  Med.  1878,  torn.  ii.  p.  595.        8  Ziemssen,  loe.  supra  cit.  vol.  i.  p.  182. 

0  '  Orchitis  as  a  Concomitant  and  Sequel  of  Mediterranean  Fever,'  by  Dr.  Ellis  and  Dr. 
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often  occurs  during  convalescence,  and  is  not  infrequently  accompanied  by  rheumatic 
pains  in  the  limbs  and  joint-trouble.  The  swelling  of  the  testis  is  often  considerable, 
but  yields  to  appropriate  treatment.  Atrophy  does  not  seem  to  have  been  noticed  in 
these  cases. 

Treatment  of  acute  and  sub-acute  orchitis. — This  will  of  course  vary  somewhat 
with  the  cause  of  the  inflammation.  In  acute  traumatic  orchitis,  which  may  be 
taken  as  the  type  of  these  cases,  the  patient  should  be  kept  on  his  back  in  bed  for  at 
least  forty-eight  hours,  the  scrotum  supported  on  a  small  pillow  or  on  a  folded  sand- 
bag, and  ice,  which  will  need  frequent  renewal,  applied  in  a  small  india-rubber  bag 
or  bladder  suspended  from  some  form  of  cradle.  If  the  pillow  is  not  at  hand,  the 
scrotum  may  be  well  kept  up  by  means  of  a  large  handkerchief  folded  into  a  triangle ; 
the  middle  of  the  base  of  this  is  placed  below  the  scrotum,  while  the  ends  are  brought 
up  and  fastened  to  a  piece  of  bandage  attached  above  the  iliac  crests.  To  prevent 
the  handkerchief  slipping  forwards  two  tapes  should  be  stitched  to  the  middle  of  the 
handkerchief,  passed  -backwards  over  the  perinseum,  and  tied  to  the  bandage  behind. 
If  the  pressure  of  the  ice  cannot  be  endured,  or  if,  in  a  weakly  or  elderly  patient,  the 
severity  of  the  cold  of  ice  is  to  be  deprecated,  a  layer  of  lint  applied  frequently  out  of 
iced  lead  lotion  will  be  found  a  good  substitute.  But,  as  a  rule,  the  application  of  ice 
as  above  directed  is  the  best  local  application  for  the  first  twenty -four  or  forty-eight 
hours  of  acute  orchitis  •  it  removes  pain,  and  lowers  the  temperature  more  quickly 
than  any  other  treatment,  and  by  the  contraction  of  the  dartos  and  cremaster  which 
it  brings  about,  it  gives  well-sustained  support  and  natural  rest  to  the  inflamed 
testis.  Numerous  other  forms  of  local  treatment  have  been  recommended  ;  a  few  only 
will  be  referred  to.  Occasionally  warm  applications,  from  their  tendency  to  cause  re- 
laxation of  the  unyielding  fibrous  structures  which  surround  the  testis,  are  found  more 
grateful  to  the  patient.  In  such  cases  lead  and  opium  lotion  or  decoction  of  poppy- 
heads,  applied  by  means  of  lint  or  spongio-piline,  are  good  remedies,  but  to  be  of  service 
they  require  more  frequent  changing,  and  are  thus  inferior  to  the  ice-bag.  The 
question  of  local  blood-letting  has  been  a  good  deal  discussed,  but  the  need  of  this 
seldom  arises.  Where,  from  the  inflammation  running  high  in  a  plethoric  subject, 
the  surgeon  makes  use  of  blood-letting,  opening  one  or  two  of  the  scrotal  veins  is  to 
be  preferred  to  the  use  of  leeches.  Before  the  venisection  the  patient  should  stand 
up,  and  the  parts  should  be  fomented  with  hot  water.  But  even  these  precautions 
often  fail  in  producing  sufficient  distension  of  the  veins,  the  condition  of  the  super- 
ficial veins  giving  no  adequate  indication  of  that  within  the  tunica  albuginea. 
Leeches,  whether  applied  to  the  scrotum,  or  above,  along  the  cord,  cause  a  noisome 
mess,1  and  give  rise  to  troublesome  subsequent  itching.  Another  mode  of  treatment, 
which  has  somewhat  recently  been  much  discussed,  is  that  of  puncture  of  the  testis. 
This,  which  was  originally  introduced  into  practice  by  Vidal  de  Cassis,2  has  never 
been  generally  adopted  by  English  surgeons.  Both  the  above-mentioned  surgeon  and 
Mi'.  Henry  Smith  3  of  King's  College  claim  for  this  method  that  it  gives  more  speedy 
relief  than  any  other  mode  of  treatment,  while  it  is  equally  safe  and  harmless.  It  is 
clear  that  when  M.  Vidal  de  Cassis  speaks  of  having  operated  in  this  way  on  more  than 
400,  and  Mr.  H.  Smith  on  more  than  1,000,  cases,  these  surgeons  are  referring,  not  to 
real  acute  orchitis,  Avhicb  is  comparatively  rare,  but,  in  a  very  large  proportion  of  their 
cases,  to  venereal  epididymitis.  It  cannot  be  doubted  after  the  observations  of  the 
above-mentioned   surgeons  and    the  personal  experience  of  Mr.  Macnamara,4  that 

Duffey,  Lancet,  vol.  i.  1881,  pp.  161  and  577 ;  Dr.  Duffey,  '  On  Rheumatic  Orchitis  as  a 
Sequel  to  Fever,'  Dub.  Joum.  Med.  Sci.  N.S.  vol.  liii.  p.  97.  Reference  should  also  he  made 
to  a  paper  lately  published  by  M.  Sevestre  [L'TJn.  med.),  and  Lan.  Dec.  9,  1882.  Tn  these 
cases  the  orchitis  occurred  suddenly  during  convalescence,  with  recurrent  pyrexia,  which  may 
simulate  a  relapse  of  the  typhoid  fever. 

1  This  is  especially  the  case  if  they  are  applied  at  night  and  the  patient  subsequently  gets 
warm  in  bed. 

2  Joum.  de  Med.  et  de  Chir.  prut.  Paris,  Oct.  1844 ;  and  Velpeau,  Anat.  chir.  t.  iii. 

3  Lancet,  1876,  vol.  i.  p.  43  et  passim. 

4  In  the  Lancet,  1877,  vol.  i.  p.  50,  Mr.  Macnamara  speaks  of  the  '  relief,  not  only 
instantaneous  but  permanent,'  which  he  received  from  puncture  in  an  orchitis  due  to  a  blow 
against  the  pommel  of  a  saddle. 
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puncture  will  give  relief  in  acute  orchitis  and  epididymitis,  though  the  modus  ojieravdi 
of  this  relief  is  somewhat  obscure.  Probably  it  owns  different  causes,  in  some  cases 
being  due  to  withdrawal  of  a  little  fluid  from  an  acutely  inflamed  tunica  vaginalis,  in 
others  being  brought  about  by  the  escape  of  a  little  blood  and  other  inflammatory 
products  from  an  organ  so  tightly  girt  as  an  inflamed  testis.  But  even  if  it  be 
granted  that  a  puncture  gives  a  relief  which  is  a  little  more  speedy  than  that  given 
by  ice  and  rest,  this  relief  will  not  be  so  abiding,  and  it  is  not  without  the  risk  of 
producing  a  hernia  of  the  inflamed  and  swollen  testis.1  Then,  again,  of  the  1,000 
cases  in  which  Mr.  H.  Smith  has  made  use  of  puncture,  though  it  is  only  in  the 
most  acute  form  of  the  disease  that  he  recommends  this  treatment,  the  great  majority 
must  have  been  hospital  patients  and  cases  of  venereal  epididymitis.  While  I  admit 
the  greater  need  of  speedy  relief  in  such  patients,  I  am  of  opinion  that  other  treat- 
ment restores  these  patients  to  the  power  of  work  almost  as  quickly  and  withal 
more  safely.  By  the  better  class  of  patients,  on  the  other  hand,  whether  the 
affection  be  orchitis  or  epididymitis,  the  suggestion  of  puncturing  an  organ  so  intensely 
sensitive  as  an  inflamed  testis  would,  as  a  rule,  be  at  once  rejected.2  Puncture  of  the 
testis  may,  very  occasionally,  be  not  only  justifiable  but  absolutely  required  in  those 
cases  where,  after  acute  orchitis,  the  presence  of  pus  in  the  substance  of  the  testis  is 
suspected.  Under  such  circumstances,  an  anaesthetic  being  usually  advisable,  the 
blade  of  a  tenotomy  knife,  or  of  that  which  bears  Sir  J.  Paget's  name,  may  be  lightly 
passed  into  the  substance  of  the  testis,  usually  at  its  anterior  border  or  inner  surface, 
for  about  three-quarters  of  an  inch,  one  or  more  punctures  being  made  if  needful,  but 
not  too  close  to  each  other. 

The  use  of  collodion  in  acute  orchitis  has  been  strongly  recommended.  M.  Bonnafont 3 
who  was  amongst  the  first  to  employ  this  remedy,  states  that  after  the  application  of 
collodion  the  swelling,  redness,  and  excessive  pain  yield  in  about  half  an  hour,  the 
cure  being  complete  in  two  or  three  days.  The  collodion  seems  to  act  beneficially  in 
different  ways — by  the  withdrawal  of  heat  owing  to  the  rapid  volatilisation  of  the 
ether,  by  compression,  and  by  the  exclusion  of  air.  For  acute  cases  the  above 
remedy  has  seemed  to  me  to  be  very  inferior  to  ice  in  its  power  to  give  relief  from 
pain,  while  in  less  acute  cases  its  compression,  though  undoubted,  is  weak  and  tardy. 

Next  to  rest  and  the  local  use  of  ice,  general  treatment  in  acute  orchitis  is  of  chief 
importance.  For  young  and  strong  patients  5  or  10  grs.  of  calomel  should  be  given 
at  once,  and  its  action  kept  up  by  smaller  doses,  guarded,  if  need  be,  with  a  little  pulv. 
Dover.  Salines  with  antimony  in  combination  with  hyoscyamus  should  be  prescribed  in 
some  such  form  as  this  : — Vin.  ant.  tartrat.  3J.,tr.  hyosc.  r»i  40,  mag.  sulph.  gr.  10,  aq. 
camph.  §j.  every  three  or  four  hours,  at  first,  the  dose  of  the  antimonial  wine  being 
diminished  as  soon  the  pain  is  relieved,  and  the  frequency  of  the  pulse  is  reduced  ;  sleep 
should  be  obtained  either  by  addition  of  liq.  opii.  sed.  x\\  10  to  the  above,  or  by  injection 
of  morphia.  After  two  or  three  clays  of  this  treatment  the  patient  will  usually  be  able 
to  get  up  and  go  about  with  the  testes  supported.  The  application  of  a  strong  solution 
of  silver  nitrate  (gr.  10— 20— ^j.)  may  now  replace  the  ice,  and  in  two  or  three  more 
days  the  testis  will  bear  carefully  strapping.  In  some  cases,  especially  if  the  ice  have 
been  diligently  applied,  strapping  may  be  made  use  of  after  the  first  forty-eight  hours. 

If,  as  occasionally  happens,  there  is  any  tendency,  after  the  acute  inflammation  has 
passed  away,  for  the  orchitis  to  recur  periodically,  quinine  or  bark  will  be  found 
useful. 

In  the  form  of  orchitis  dependent  upon  gout,  the  latter  is  usually  of  the  in- 
complete form,  and  acute  paroxysms  are  usually  absent.  To  relieve  the  pain  ice  may 
be  employed,  or  if,  from  the  age  of  the  patient,  this  is  thought  unsafe,  a  lotion  of  lotio 
plumbi  and  rectified  spirit  in  equal  parts,  applied  on  lint,  and  a  little  frequently  dropped 

1  Such  cases  in  which  the  testis  was  destroyed  by  cutting-  into  it  are  mentioned  by  Mr. 
Holmes  in  his  reply  to  Mr.  Smith's  paper  in  the  Lancet,  1876,  vol.  i.  Mr.  Holmes,  who  fully 
discusses  the  question  here,  and  in  his  Treatise  on  Surgery,  3rd  ed.  pp.  849,  850,  condemns  this 
practice  as  meddlesome,  unnecessary,  and  dangerous. 

-  As  in  a  case  recorded  by  Mr.  Richardson,  Lancet,  1876,  vol.  i.  p.  267. 

3  Arch.  yen.  de  Med.  1854,  torn.  i.  p.  733. 
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on  without  disturbing  the  part,  will  give  relief.  Colchicum  will  be  of  little  service  in 
these  cases.  If  the  tongue  is  foul,  the  primes  vim  loaded,  and  the  liver  congested,  a 
little  blue  pill  or  some  colocynth  and  hyoscyanms  may  be  given  at  night,  followed  in 
the  morning  by  a  seidlitz  powder  and  a  dose  of  mineral  water.  Every  four  or  six 
hours  something  like  the  following  mixture  should  be  given,  Magn.  sulph.  5j.,  pot. 
bicarb,  gr.  15,  infus.  buchu  §j. 

Whei'e  orchitis  follows  mumps  no  lowering  treatment  is  to  be  adopted.  Ice 
is  rarely  required  in  these  cases,  but  the  above-mentioned  lotion  or  the  application  of 
equal  parts  of  extract  of  belladonna  and  glycerine  will  usually  be  sufficient.  Inter- 
nally the  liq.  ammon  acet.  may  be  given  with  bark  and  small  doses  of  hyd.  c.  cret. 
and  pulv.  Dover,  taken  every  four  or  six  hours.  The  patient  should  keep  the  testis 
supported  for  some  time  after  the  attack  of  orchitis,  and,  owing  to  the  comparative 
frequency  with  which  atrophy  is  met  with  in  these  cases,  should  be  warned  to  be 
careful  and  remain  for  a  time  under  observation. 

In  the  rheumatic  orchitis  the  local  application  of  lint  or  soft  flannel  wrung  out  of 
hot  water,  with  a  few  drops  of  laudanum  sprinkled  on  them,  will  give  most  relief. 
In  a  few  days  the  testis  may  be  strapped  with  emp.  ammoniaci  c.  hydrarg.  or  with 
Leslie's  strapping.  Internally,  if  the  skin  is  inactive,  something  like  the  following  : — 
Pot.  bicarb,  gr.  10,  pot.  iod.  gr.  5,  mist,  guaici  §j.  four  times  a  day  may  be  tried ;  but 
as  these  cases  usually  occur  in  debilitated  subjects,  quinine,  bark,  or  cod-liver  oil  will 
usually  be  found  useful. 

Chronic  Orchitis. 

This  may  be,  but  seldom  is,  the  result  of  the  acute  traumatic  form.  By  far 
the  most  common  cause  of  chronic  orchitis  is  syphilis. 

Syphilitic  affections  of  the  testis. — These  have  of  late  years  become  well  recognised. 
The  diffuse  form  of  syphilitic  orchitis  is  the  typical  form  of  chronic  orchitis.  The 
greater  frequency  of  castration  in  past  years  than  in  the  present  day  may  be  accounted 
for  by  the  fact  that  surgeons  were  in  the  habit  of  removing  many  chronic  indolent 
swellings  of  the  testis  when  they  reached  an  inconvenient  size,  (called  sarcocele  or 
hydro-sarcocele),  which  a  timely  and  persevering  exhibition  of  mercury  would  have 
cured. 

The  affections  of  the  testis  due  to  syphilis  are  as  follows  : — 

(A)  Acquired. — (i.)  Syphilitic  Orchitis.  Syphilitic  Sarcocele.  (a)  Diffuse, 
Interstitial.  (/3)  More  circumscribed,  Gummatous,  (ii.)  Syphilitic  Epididymitis. 
(B)  Congenital. 

(i.)  Syphilitic  orchitis. — Syphilitic  affections  of  the  testicle  occasionally  occur 
during  the  secondary  stage.  Usually,  however,  the  gland  is  not  attacked  till 
two  or  three  years  after  infection,  and  often  not  till  a  much  later  period.  As  a  rule, 
the  earlier  the  testis  is  attacked  the  more  likely  it  is  to  be  the  seat  of  diffuse  orchitis 
occurring  in  young  and  healthy  adults,  while  the  later  the  testis  is  affected  the  more 
likely  will  the  patient  be  broken  down  with  tertiary  syphilis  and  the  affection  of  his 
testes  be  gummatous. 

(a)  Diffuse,  interstitial  orchitis. — This  is  simply  a  chronic  interstitial  inflam- 
mation of  the  intertubular  connective  tissue.  It  may  affect  certain  parts  of  the 
testicle,  or  involve  the  whole  gland.  The  mischief  originates  in  the  appearance  in 
the  intertubular  connective  tissue  of  crowds  of  nuclei-like  bodies  or  '  indifferent  ' 
cells ;  this  early  stage  is  followed  by  an  overgrowth  of  young  connective  tissue,  which 
gradually  becomes  more  and  more  fibrous.  "When  the  whole  testis  is  affected,  owing 
to  the  lobular  segmentation  which  is  normal  to  the  organ,  the  masses  of  fibrous 
tissue  take  a  somewhat  conical  form,  the  base  of  each  cone  lying  against  the  usually 
thickened  tunica  albuginea,  while  its  apex  is  directed  towards  the  mediastinum 
testis.  This  is  shown  in  the  specimen  from  which  fig.  105  was  taken,  though  here  the 
change  \a  advancing  from  the  eaiiier  and  diffused  to  the  later  and  more  intense 
gummatous  orchitis. 

By  the  pressure  and  contraction  of  the  overgrowth  of  connective  tissue  the  seminal 

1  Arch.  yen.  de  Med.  1863,  torn.  ii.  p.  513. 
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tubes  become  separated  from  each  other.  Their  walls  are  at  first  thickened,  then 
their  epithelium  wastes,  becomes  fatty,  and  is  detached  (fig.  106).  Occasionally  by 
unequally  distributed  contraction  of  this  new- formed  connective  tissue  some  of  the 
tubes  are  dilated  into  irregular,  gaping,  lacunse-like  spaces.  Nothing  is  ultimately  left 
of  the  testis  save  a  hard  resistent  mass  of  fibrous  tissue,  with  here  and  there  fatty 
debris,  pointing  to  the  relics  of  seminal  tubes. 

The  epididymis  and  vas  deferens  usually  remain  intact,  but  in  advanced  cases  they 
become  involved  in  an  extension  of  the  disease  from  the  testicle.  For  another 
affection  of  the  epididymis  in  syphilis  see  below. 

The  tunica  vaginalis  is  also  affected.  At  first  more  or  less  fluid  occupies  its  sac, 
but  later  on  this  becomes  absorbed  as  the  two  serous  surfaces,  thickened  and  altered, 


Fig.  105. — Section  of  a  Testis  in  which  a  Diffuse  Orchitis  is  becoming  Gummatous. 


In  the  centre  vascular  fibrous  tissue  is  seen  passing,  towards  the  sides,  between  numerous  firm,  yellowish,  tough, 
nodular  masses.  These  masses,  arranged  at  the  periphery  of  the  testis,  appear  to  correspond  to  fused  and  altered 
lobules,  and  to  be  now  forming  the  early  stage  of  gummata.  On  the  right-hand  side,  which  corresponds  to  the 
anterior  surface  of  the  testis,  one  of  these  nodular  gummata  is  breaking  down,  and  at  this  spot  the  integuments  of  the 
scrotum  had  ulcerated.  Microscopically  the  gummata  consisted  of  non-vascular,  amorphous,  granular  tissue  in  which 
neither  cells  nor  fibres  were  distinguishable.  The  very  vascular  fibrous  tissue  which  passed  around,  and.  in  many 
places,  between  the  gummatous  masses,  was  crowded  with  indifferent  cells,  and,  here  and  there,  enclosed  tu'jes  con- 
taining caseating  material.  The  patient  had  suffered  from  a  node  on  the  sternum.  The  specimen  was  shown  by 
Mr.  Eve  at  the  Path.  Soc.  ('  Trans.'  vol.  xxxi.  p.  190),  and  is  now  in  St.  Barth.  Hosp.  Mus.  No.  2771. 

begin  to  adhere  at  several  spots.  In  some  cases  complete  obliteration  of  the  sac  of 
the  tunica  vaginalis  is  brought  about  by  synechia.  The  tunica  albuginea  is  also 
much  thickened  and  continuous  with  the  bundles  of  fibrous  tissue  which  extend 
inwards  into  and  throughout  the  gland  tissue.  Thus  a  peri-orchitis  accompanies  the 
orchitis  much  as  hepatitis  and  peri-hepatitis  often  go  hand  in  hand. 

(/3)  Gummatous  or  more  circumscribed  orchitis. — This  may  co-exist  with  the 
above  (fig.  105),  or  appear  at  a  later  stage.  It  usually  implies  the  previous  existence 
of  the  diffuse  form  of  orchitis,  of  which  it  is  to  be  looked  upon  as  an  intenser  form. 
Gummatous  orchitis  commences  in  a  localised  proliferation  of  the  corpuscular  elements 
of  the  intertubular  connective  tissue,  which  is  quickly  followed  by  a  fatty  degeneration. 
The  gummata  are  usually  multiple,  and  in  size  varying  from  that  of  a  pin's  head  or  pea 
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to  a  small  hazel  or  walnut.  They  appear  as  somewhat  elastic  and  yellowish-white  or 
grey  knots.  They  are  firm  to  the  touch,  owing  to  the  intermingling  of  fibrous  tissue 
with  the  fatty  debris  of  which  they  consist,  and  are  dry,  owing  to  their  slight  vascularity. 
As  in  other  visceral  gummata,  those  of  the  testicle  are  surrounded  at  first  by  a 
vascular  area,  which  later  on  is  converted  into  a  whitish  fibrous  "capsule.  Within 
this  are  the  usual  broken-down  cell-products,  intimately  mixed  with  incompletely 
fibrillated  tissue,  the  central  portion  being  composed  almost  entirely  of  fatty  granular 
debris. 

Syphilitic  fungus  of  the  testis. — This,  which  is  one  form  of  the  benign  fungus  of 
the  testis  (p.  533),  may  occasionally  follow  on  the  supervention  of  acute  mischief 
upon  the  chronic  inflammation  of  syphilitic  orchitis.  More  commonly  it  is  due  to 
the  breaking  down  of  a  gumma  situated  near  the  periphery  of  the  testis. 

Fig.  106. — Section  of  a  Syphilitic  Testis  in  the  earlier  stage  of  the  disease. 
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A  richly  cellular  connective  tissue  forms  the  chief  part  of  the  specimen.  At  the  left  side  this  is  becoming  distinctly 
fibrillated.  Sections  of  four  seminal  tubules  are  seen,  in  none  of  which  is  the  epithelium  normal.  In  two  the 
lumen  is  occupied  by  a  plug  of  detached  epithelium,  which  in  one  tubule  is  distinctly  fatty.  The  walls  of  all  are 
thickened,  and  they  are  lined  by  layers  of  cells,  apparently  epithelioid,  but  changing  in  shape,  tending  to  fuse 
together  and  their  nuclei  to  undergo  fatty  degeneration.  In  the  lowest  tubule,  which  is  rendered  strangely  dilated 
and  shapeless,  the  cells  are  drawn  out  into  spindle-forms.  To  the  left  of  this,  small  scattered 'groups  of  cells  suggest 
tubules  which  have  undergone  destruction.  At  one  spot  new  vessel-formation  is  very  evident.  From  a  section  of 
my  own. 


(ii.)  Syphilitic  epididymitis. — By  most  writers  on  syphilis  the  epididymis  is 
considered  to  escape  in  syphilis,  and  from  this  fact  a  distinction  has  been  drawn 
between  syphilitic  orchitis  or  sarcocele  and  gonorrhoeal  epididymitis.  M.  Dion1  has, 
however,  drawn  attention  to  the  existence  of  an  epididymitis  in  syphilitic  patients, 
which  may  exist  independently  of  any  lesion  of  the  body  of  the  testis  itself.  Sixteen 
cases  were  met  with  by  this  writer,  in  which  an  epididymitis  occurred  in  patients 
manifestly  syphilitic.  In  fourteen  there  was  no  lesion  of  the  testis  itself,  in  two 
syphilitic  orchitis  co-existed.  Of  the  sixteen  patients,  ten  had  never  had  gonorrhoea, 
and  of  the  six  others  it  is  shown  that,  save  in  one  case,  gonorrhoea  could  not  be  at  the 
root  of  the  epididymitis.  In  addition  to  the  absence  of  gonorrhoea  the  chief  characters 
of  the  epididymitis  are  its  indolence,  the  often  painless  condition,  the  hard  bossy  out- 
line, and  the  yielding  of  the  disease  to  mercurial  treatment.  It  is  pointed  out  by  M. 
Dion  that  this  last  point  excludes  tubercular  epididymitis,  and  also  that  all  other 
causes  of  epididymitis  were  also  absent. 

1  Arch.  yen.  de  Med.  1863,  t.  i .  p.  513. 
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(B)  Congenital  syphilis. — This  is  mentioned  below  under  the  head  of  '  Infantile 
Orchitis.' 

Course  and  symptoms  of  syphilitic  orchitis. — The  syphilitic  affections  of  the  testis 
are  markedly  insidious  both  in  their  commencement  and  course.  There  is  usually 
but  little  pain  or  inconvenience,  save  a  certain  amount  of  uneasiness  along  the  course 
of  the  cord  from  the  dragging  weight  of  the  testis.  Nocturnal  pain  is,  as  a  rule, 
absent.  The  scrotum  is  natural  both  in  colour  and  suppleness,  except  in  the  rare 
cases  of  syphilitic  fungus  which  have  been  already  alluded  to.  Hydrocele  is  usually 
present,  in  slight  degree  at  first,  but  later  on  is  absorbed.  In  the  interstitial  orchitis 
the  testis  is  slowly  changed  into  a  pyriform  or  globular  mass,  the  size  of  a  hen's  egg 
or  an  orange.  This  is  usually  smooth,  heavy,  resistent,  and  devoid  of  the  natural 
testicular  sensation.  In  the  gummatous  form  the  enlargement  is  less,  and  the  feel 
may  be  uneven  and  knotty  when  one  or  more  gummata  are  situated  superficially ; 
but  this  is  not  always  the  case,  and  the  same  sensation  may  be  given  by  an  unequally 
thickened  tunica  vaginalis.  Where  the  gummatous  lesion  is  single  and  more  deeply 
situated,  the  diagnosis  must  depend  on  the  slight  enlargement  and  increased  resistance 
of  the  testis,  coupled  with  the  history  of  other  past  or  present  manifestations  of 
syphilis.  One  or  both  testes  may  be  affected,  especially  in  the  interstitial  orchitis. 
In  the  gummatous  form,  which  is  later  and  more  distinctly  tertiary,  the  disease  is 
often  unilateral.  The  epididymis  is  usually  to  be  made  out  distinct  from  the  testis, 
but  in  advanced  cases  it  is  concealed  and  merged  in  the  swelling  of  the  testis.  The 
functions  of  the  testis  will  always  be  preserved  if  appropriate  treatment  is  adopted 
early ;  but  where  both  glands  are  affected,  and  the  patient  neglects  himself,  both 
impotence  and  sterility  will  supervene.  If  treated  early  the  prognosis  is  very  good. 
If  neglected,  relapses  are  very  common.  The  gummatous  stage  may  also  supervene, 
and,  as  pointed  out  by  Dr.  Wilks,1  the  testis  may  pass  into  a  condition  of  cirrhosis, 
becoming  small  and  hard,  the  secreting  structure  being  replaced  by  tough  fibrous 
tissue.  This  condition,  if  advanced,  will  not  respond  to  treatment.  Of  other  sequelae, 
suppuration,  as  already  stated,  is  very  rare,  and  is  only  likely  to  be  met  with  in 
patients  broken  down  with  tertiary  syphilis,  or  in  those  with  a  '  tubercular '  tendency. 

Treatment. — In  the  interstitial  orchitis  mercury  should  always  be  carefully  and 
perseveringly  given.  Amongst  the  forms  which  are  best  and  longest  borne  are, 
hyd.  iod.  vir.  gr.  \.,  ext.  hyosc.  gr.  ii.,  to  be  taken  twice  a  day  in  pill.  The  old- 
fashioned  calomel  and  opium  (cal.  gr.  \  or  i.,  pulv.  opii.  gr.  -J)  is  most  reliable  when 
taken  once  or  twice  a  day  in  pill.  The  above  will  be  found  more  convenient  forms 
in  private  practice  than  draughts,  or  inunction,  or  the  vapour  bath,  and  are  also  better 
regulated  and  of  gentler  action.  Where  the  tertiary  stage  is  well  marked,  and  where 
a  gummatous  orchitis  is  present,  potassium  iodide  may  be  preferred.  This  may  be 
given  in  some  such  form  as  pot.  iodid.  gr.  5-10,  spir.  ammon.  arom.  5ss.,  ext.  sars. 
liq.  5i.,  aq.  ad  |i.  t.  d.  The  quantity  of  iodide  should  be  increased  about  every  four 
days,  up  to  20  or  30  grains,  and  these  doses  are  best  taken  freely  diluted,  as  in  half 
a  pint  of  water.  But  even  in  these  cases  of  tertiary  syphilis  small  and  guarded  doses 
of  mercury,  e.g.  hyd.  c.  cret.  gr.  ii.,  pulv.  Doveri  gr.  ii.,  to  be  taken  in  powder  once 
or  twice  a  day,  are  often  most  beneficial.  Bark,  steel,  cod-liver  oil,  wine,  or  good 
malt  liquors  are  always  to  be  recommended  when  cachexia  is  well  marked,  and  are 
emphatically  required  if  mercury  is  being  taken  by  such  patients.  In  the  interstitial 
form  much  benefit  will  be  gained  by  carefully  strapping  the  testis.  This  may  be  done 
over  lint  spread  with  ung.  hydr.  co.,  or  with  empl.  ammon.  c.  hydr.  spread  on 
leather ;  but  Leslie's  pliable  holland  strapping,  if  carefully  and  thoroughly  applied, 
is  quite  as  efficient  and  far  more  cleanly. 

Syphilitic  fungus  of  the  testis  should  be  dressed  with  lotio  nigra,  silver  nitrate 
applied  occasionally,  and  the  protrusion  gently  repressed  and  the  testes  supported 
with  strapping. 

Infantile  orchitis. — Inflammation  of  the  testicle  may  be  met  with  in  infants  and  in 
young  children.    A  sub-acute  form  occurs  in  infants  of  a  very  few  months,  the  testis 

1   Path.  Soc.  Trans,  vol.  x.  p.  210. 
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being  found  when  the  child  is  washed  to  be  somewhat  enlarged  and  hard.  I  believe 
this  to  be  a  purely  accidental  and  local  condition,  that  is,  one  not  implying  any  con- 
stitutional disturbance.  In  several  cases  which  have  come  under  observation,  the 
inflammation  seemed  to  be  due  to  the  testis  being  bruised  between  the  constantly 
moving  thighs  of  the  child ;  a  moist  condition,  akin  to  intertrigo  of  the  scrotum  and 
thigh,  perhaps  contributing  to  the  lesion  by  preventing  the  usually  smooth  and  easy 
movements  of  the  organ.  The  immunity  of  the  urethra  and  bladder  in  children 
from  disease  explains  the  rarity  of  sub- acute  epididymitis  in  them. 

Other  forms  of  inflammation  of  the  testis  of  a  more  chronic  nature  are  those  due 
to  inherited  syphilis.  Some  undoubted  instances  of  this  have  been  recorded,  though 
the  affection  is  a  very  rare  one,  this  being  probably  due  to  the  fact  that  most  manifesta- 
tions of  hereditary  syphilis  resemble  the  '  secondary  '  lesions  of  the  disorder,  and  also 
by  the  undeveloped  condition  of  the  organ.  M.  Gosselin  l  recorded  a  case  of  fungating 
testicle  in  a  child  of  ten  months,  in  whom  characteristic  mucous  patches  were  also 
present  around  the  anus.  Dr.  Wilks  brought  before  the  Pathological  Society  2  the 
case  of  a  child,  aet.  five  months,  suffering  from  the  ordinary  symptoms  of  congenital 
syphilis,  in  whom  both  the  testes  were  much  enlarged,  After  three  months  and 
treatment  with  mercurial  inunction,  the  testes  were  nearly  normal,  and  the  other 
syphilitic  symptoms  had  disappeared.  Mr.  Hutchinson  showed  at  a  meeting  of  the 
same  Society  3  a  specimen  of  '  gumma  of  the  testis  '  from  a  boy,  the  subject  of  inhe- 
rited syphilis.  The  testis  was  greatly  enlarged,  and  showed  on  section  an  opaque 
yellow  growth,  involving  almost  the  entire  substance.     No  softening  had  occurred. 

While  tubercular  disease  of  the  testis,  as  stated  below,  usually  occurs  in  adult 
life,  it  has  been  occasionally  observed  in  childhood  and  infancy.  Mr.  Bryant 4  figures 
an  excellent  instance  of  fungating  '  tubercular  '  testis  in  a  child  of  two  years.  The 
disease  had  here  lasted  six  months  before  suppuration  took  place. 

Epididymitis. 

This  is  extremely  common,  especially  during  early  adult  life,  from  the  frequency 
with  which  urethral  inflammation  occurs  at  this  period.  As  will  be  seen  below, 
it  is  also  by  no  means  uncommon  in  elderly  subjects  from  irritation  of  the  prostatic 
urethra.  Three  forms  of  epididymitis  are  met  with  in  practice — viz.  the  acute,  sub- 
acute, and  chronic.     Of  these  the  first  two  may  be  taken  together. 

Acute  and  sub-acute  epididymitis. — This  may  be  occasioned  by  an  injury,  but 
much  more  frequently  it  is  caused  by  irritation  of  the  deeper  part  of  the  urethra,  espe- 
cially the  prostatic  portion.  Thus  it  is  usually  due  to  gonorrhoea,  especially  in  its 
later  stages,  when  the  urethritis  has  travelled  back,  and  the  patient  has  neglected 
himself,  and  indulged  in  exercise  such  as  riding  or  dancing,  or  returned  to  heavy 
work  ;  to  the  irritation  of  enlarged  prostate,  which  is  a  little  inflamed,  especially  after 
the  constant  employment  of  catheters ;  to  prostatic  calculi  ;  to  the  prolonged  use  of 
the  lithotrite,  or  to  the  impaction  of  calculous  fragments  after  its  use ;  to  inflammation 
behind  a  deep-seated  urethral  stricture ;  to  the  passage  of  catheters  apart  from  en- 
larged prostate  as  above  mentioned,  this  cause  being  especially  likely  when  the  size 
of  the  instrument  used  is  rapidly  increased ;  and,  but  much  more  rarely,  to  the 
operation  of  lithotomy. 

The  cause  of  the  frequency  of  epididymitis  during  inflammations  of  the  urethra 
has  been  much  discussed,  and  several  explanations  have  been  given.  Thus  (1)  Sir 
B.  Brodie  5  and  others  have  considered  the  epididymitis  as  due  to  a  metastasis  or 
transference  of  the  inflammation  from  the  urethra  to  the  epididymis.  Other 
authorities  on  the  subject  6  have  used  the  terms  '  sympathy '  and  '  sympathetic  in- 

1   Union  med.  Nov.  4,  1858.  2  Trans,  vol.  xvi.  p.  189. 

3  Trans,  vol.  xxxi.  p.  192.  i  Prac.  of  Surgery,  3rd  ed.  vol.  ii.  p.  203. 

5  Lond.  Med.  Gaz.  vol.  xiii.  p.  218. 

6  Thus  Prof.  Humphry  in  the  former  edition  of  this  work,  relying-  on  what  appeared  to 
him  to  he  the  insufficiency  of  evidence  as  to  the  direct  transmission  of  the  inflammation  along- 
the  vas  deferens,  wrote  as  follows :  '  I  do  not  know  that  we  can  offer  any  other  explanation 
of  its  occurrence  than  is  conveyed  by  the  term  "  sympathetic.'" 
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flammation  '  as  apparently  equivalent  to  the  above.  Both  the  terms  '  metastatic  '  and 
'  sympathetic '  have  been  made  use  of  on  account  of  the  rapidity  with  which  the 
inflammation  frequently  makes  its  way  from  the  urethra  to  the  epididymis,  and  to 
the  apparent  absence  of  any  trace  of  the  inflammation  of  the  two  parts  being  a  con- 
tinuous one,  from  one  to  the  other.  (2)  On  account  of  this  difficulty  also,  M.  Brown- 
Sequard  has  explained  the  epididymitis  in  these  cases  by  supposing  that  it  is  a 
reflexly  congestive  condition  brought  about  by  the  inflammation  in  the  urethra  in 
much  the  same  way  as  ulceration  of  the  duodenum  has  been  thought  to  follow  on  a 
congestion  set  up  in  a  reflex  manner  by  extensive  superficial  burns.  (3)  Lastly, 
there  is  the  view  supported  long  ago  by  Mr.  Rose  and  Sir  A.  Cooper,1  that",  the 
epididymitis  is  due  to  direct  extension  of  the  inflammation  along  the  vas  deferens. 
This  view  appears  not  only  the  most  probable,  but  also  the  one  best  supported  by 
facts.  Thus  (a)  epididymitis  from  gonorrhoea  usually  occurs  late  in  the  affection, 
from  the  fourth  to  the  sixth  week,  the  inflammation  having  by  this  time  travelled  to 
the  lower  part  of  the  urethra.  (/3)  Epididymitis  from  stricture  only  occurs  when 
the  stricture  is  situated  in  the  deeper  parts  of  the  urethra,  (y)  Irritation  of  the 
anterior  portion  of  the  urethra  by  fragments  of  calculus  or  instruments  very  seldom 
causes  epididymitis,  whereas,  if  situated  far  back,  these  are  frequent  causes,  (o)  It 
is  not  unfrequent  to  find  in  patients  of  intelligence  that  the  epididymitis  has  been 
preceded  by  deep-seated  pain  in  the  groin,  viz.  the  iliac  fossa  and  inguinal  canal, 
and  by  a  thickened  condition  of  the  cord,  which  all  points  to  direct  and  continuous 
travelling  of  the  inflammation  from  the  urethra  to  the  epididymis,  (a)  Mr.  Hutchin- 
son has  recorded  2  a  most  interesting  case  in  which,  after  the  operation  of  lithotrity, 
much  vesical  and  prostatic  irritation  ensued,  followed  later  on  by  a  succession  of 
abscesses  in  the  abdominal  wall  in  each  iliac  region.  Of  these  it  is  said,  '  These  began 
in  each  instance  by  deep-seated  pain,  great  swelling  and  induration,  and  in  each 
case  we  had  to  cut  through  a  great  thickness  of  tissue  to  evacuate  the  matter.  I 
have  no  doubt  that  these  abscesses  had  their  starting-point  in  the  inflamed  vas 
deferens.'  3 

Symptoms. — Uneasiness  is  felt  in  the  epididymis,  and  intelligent  patients  will 
often  speak  of  deep-seated  discomfort  having  existed  in  the  groin  for  some  clays  before 
the  testis  began  to  swell.  Rigors  or  chilliness  and  pyrexia  are  usually  also  present  at 
this  time  in  acute  cases.  Uneasiness  soon  gives  place  to  severe  and  increasing  pain. 
This  soon  becomes  sickening,  and  the  patient  complains  that  it  makes  him  feel 
faint.  One  end  of  the  epididymis,  usually  the  lower,  is  enlarged  and  very  tender, 
the  swelling  increases  rapidly  and  forms  an  irregular  crescentic  mass  at  the  back 
and  outer  side  of  the  testis,  which  is  separated  from  the  gland  itself  by  a  distinct 
furrow  or  depression.  The  tunica  vaginalis  is  in  these  acute  cases  usually  inflamed, 
and  often  contains  fluid.  Acute  hydrocele  is  much  more  common  in  these  cases 
than  in  acute  orchitis,  as  the  areolar  tissue  of  the  epididymis  is  in  direct  contact  with 
the  tunica  vaginalis,  whereas,  in  the  case  of  orchitis,  the  testis  and  the  tunica  vaginalis 
are  separated  from  each  other  by  the  barrier-like  tunica  albuginea.  The  cord  is 
nearly  always  painful  and  swollen.  If  this  swelling  of  the  cord  be  extreme,  owing 
to  the  unyielding  nature  of  the  fibrous  structures  of  the  inguinal  canal,  the  local  pain 
and  vomiting,  coupled  as  they  usually  are  with  constipation,  may  simulate  hernia. 
The  tissues  of  the  scrotum  itself  are  usually  red  and  cedematous,  this  being  especially 
marked  in  cases  of  gonorrhceal  epididymitis.4 

1  Loe.  supra  eit.  p.  15. 

2  '  Two  Lectures  on  Orchitis  from  Irritation  in  the  Prostatic  Urethra,'  Med.  Times  and 
Gaz.  1871,  vol.  i.  pp.  419  and  447. 

3  Mr.  Hutchinson  takes  care  to  point  out  that  there  was  no  evidence  whatever  that  these 
abscesses  were  pyicmic.  They  formed  solely  in  connection  with  the  genito-urinary  apparatus, 
and  none  ever  threatened  in  the  joints  or  other  distant  parts.  The  patient  ultimately  made 
a  good  recovery. 

4  Mr.  Hutchinson,  in  the  second  of  the  lectures  quoted  above,  states  that  '  gonorrhceal 
orchitis  presents  certain  features  which  are  very  characteristic.  The  cellular  tissue  of  the 
scrotum  is  always  more  or  less  inflamed,  and  there  is  evidence  of  some  effusion  into  the 
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The  pain  and  intensity  of  the  inflammation  in  acute  epididymitis  usually  in- 
crease for  about  four  days,  then  remain  stationary  for  two  or  three  more,  and  then, 
decreasing,  have  usually  disappeared  by  the  tenth  or  fourteenth  day.  The  inflamma- 
tion rarely  proceeds  to  disorganisation  or  even  to  suppuration.  Mr.  Hutchinson,  in  the 
lectures  to  which  reference  has  already  been  made,  mentions  a  case  of  epididymitis 
due  to  prostatic  irritation,  in  which  the  testis  itself  became  affected,  and  passed  into 
a  condition  of  gangrene,  the  organ  becoming  exposed  owing  to  a  sloughing  abscess  in  the 
soft  parts.  In  another  case  of  epididymitis,  after  lithotrity,  the  testis  became  affected 
and  suppurated,  an  incision  evacuating  two  ounces  of  stinking  pus.  Fluctuation 
could  here  be  detected  over  the  inflamed  testis. 

In  most  cases  the  hardness  of  the  epididymis  gradually  disappears.  It  usually 
remains  longest  in  the  globus  minor  or  tail  of  the  epididymis,  in  which  the  inflamma- 
tion was  first  noticed.  In  a  few  cases  a  little  hard  lump  remains  at  this  spot — a  fact 
of  undoubted  importance,  as  it  points  to  the  existence  of  an  obstruction,  which,  if 
bilateral,  may  cause  sterility.  M.  Gosselin  *  has  published  several  cases  in  which, 
during  dissection,  the  lower  end  of  the  epididymis  was  found  to  be  obliterated  in  a 
mass  of  dense  fibro-cellular  tissue,  apparently  resulting  from  old  previous  inflamma- 
tion. No  fluid  could  be  injected  through  the  obstruction,  and  the  corresponding 
vesicula  seminalis,  though  of  natural  size,  was  devoid  of  spermatozoa.  While 
obliteration  was  most  frequently  met  with  at  this  spot,  M.  Gosselin  has  also  de- 
scribed obliterations  occurring  at  the  head  of  the  epididymis,  but  as,  instead  of  a  single 
canal,  the  seminal  ducts  are  here  multiple,  the  obstruction  is  not  so  important.  One 
very  interesting  case  of  obliteration  of  the  vas  deferens  throughout  the  greater  part 
of  its  course  is  also  mentioned,  which  may  perhaps  have  been  a  somewhat  similar 
case  to  that  related  by  Mr.  Hutchinson  (p.  526).  The  noteworthy  absence  of  atrophy 
in  the  testis  2  in  these  cases  of  obliteration  is  to  be  explained  by  the  abundant 
facilities  for  absorption  which  are  provided  in  the  testis.  But  that  absorption  is 
impeded  in  these  cases  is  shown  by  the  fact  that  patients  who  are  the  subjects  of 
induration  in  the  tail  of  the  epididymis  (the  most  frequent  site  of  obliteration)  are 
liable  to  uneasy  feelings  or  pain  in  the  testis  and  along  the  cord  after  sexual  excite- 
ment. Whei'e  the  inflammation  of  the  epididymis  is  severe  or  long  continued,  it  is 
liable  to  reach  the  testis  itself.3  The  mischief  here,  however,  is  not  usually  of  great 
extent  or  severity. 

Treatment. — Practically  no  distinction  need  be  made  between  the  local  treatment 
of  acute  orchitis  and  epididymitis.  In  the  latter,  as  in  the  former,  ice,  a  few  days' 
absolute  rest  and  mild  purgatives  will  very  seldom  fail  to  give  relief.  In  sub-acute 
cases,  where  the  patient  is  anxious  to  get  about,  I  have  found  that  the  application 
of  a  strong  solution  of  silver- nitrate  (r>)j.  or  5ss — %'}•),  though  causing  a  good  deal  of 
immediate  smarting,  brings  about  rapid  diminution  in  the  size  and  redness  of  the 
affected  half  of  the  scrotum,  and  painful  tension  of  the  epididymis,  and  thus  prepares 
the  way  for  earlier  strapping.  Where,  after  an  acute  attack,  the  epididymis,  though 
reduced  in  size,  does  not  yet  admit  of  being  strapped,  the  silver  nitrate  may  also  be 
used  with  advantage.  Care  should  be  taken  to  prevent  the  solution  travelling  into 
the  perinseum  or  thigh,  and  to  prevent  soiling  the  linen.  The  testis  should  be 
wrapped  in  lint  for  the  first  half-hour.  The  use  of  puncture,  leeches,  and  collodion 
has  already  been  alluded  to  (pp.  519,  520)  in  the  treatment  of  orchitis. 

In  the  later  treatment  of  epididymitis,  the  possibility  of  permanent  obliteration 
taking  place  and  the  condition  of  the  urethra  have  ahvays  to  be  remembered.  If 
the  induration  and  enlargement  of  the  epididymis  linger  longer  than  usual,  attention 

tunica  vaginalis;  the  swelling  is  almost  alwaj's  flat-sided,  a  condition  due  in  part  to  the 
great  disproportionate  swelling  of  the  epididymis,  pushing  the  gland  in  front  of  it,  and,  in 
part,  to  moulding  of  the  cedeniatous  scrotum  against  the  thigh.' 

1  Arch.  gen.  de  Med.  torn.  xiv.  p.  405,  and  torn.  xv.  p.  40. 

2  This  shows  that  the  absence  of  atrophy  of  the  testis  after  an  inflammatory  attack  is  not 
certain  evidence  that  the  function  of  the  organ  is  capable  of  being  performed,  which  is  in 
accordance  with  the  observations  and  experiments  at  p.  52$. 

3  Velpeau,  Diet,  de  Med.;  Demme,  Virch.  Arch.  Bd.  xxii.  S.  177  ;  Brit,  mid  For.  Med.~ 
Chir.  Rev,  vol.  xvii.  p.  76. 
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should  be  directed  to  early  reducing  the  part  to  its  proper  size.  Careful  strapping, 
the  use  of  the  combined  iodine  and  mercury  ointments  well  rubbed  in,  a  mild  course 
of  flying  blisters,  aided  by  the  internal  use  of  liquor  hydr.  per.  and  tr.  ferr.  perch, 
will  usually  be  found  efficacious,  if  the  treatment  be  persisted  in  l  and  the  patient 
not  allowed  to  treat  this  relic  of  his  attack  as  an  unimportant  matter ;  otherwise,  if 
this  condition  be  bilateral  and  permanent,  though  there  may  be  all  the  signs  of 
virility,  with  desire  and  power  of  copulation  and  emission,  there  is  likely  to  be  no 
impregnation,  in  consequence  of  the  absence  of  spermatozoa  in  the  fluid  emitted.2 

Sometimes  the  affection  is  prolonged,  or  recurrences  of  inflammation  are  induced, 
by  the  presence  of  a  stricture  or  other  source  of  irritation  in  the  urethra ;  and  when 
this  is  removed,  the  testicle  usually  soon  regains  its  natural  state  under  appropriate 
management.  In  the  treatment  of  obstinate  or  recurrent  epididymitis  it  is,  there- 
fore, well  to  examine  the  condition  of  the  urethra  by  passing  a  bougie.  Such  cases 
should  not  be  neglected,  because,  as  just  pointed  out,  the  tubes  of  the  part  are  liable 
to  be  impaired  or  destroyed  by  the  effusion  of  lymph  and  other  effects  of  protracted 
inflammation. 

Strumous  Disease  of  the  Testicle,  or  Scrofulous  Orchitis,  Tubercular 
Testicle,  Tubercular  Sarcocele,  Phthisis  Testis. 

Of  the  above  names  the  first  will  be  here  made  use  of  to  denote  simply  a  chronic 
inflammation  of  the  epididymis  and  testis,  probably  catarrhal  in  origin,  tending  to 
the  production  of  cheesy  masses  and  pus  of  low  type,  and  often  associated  with 
other  obstinate  inflammations  of  the  '  strumous  '  type,  e.g.  of  bladder  (cystitis),  kidney 
(pyelitis),  and  lung  (phthisis). 

Starting-point  of  strumous  disease  of  the  testis. — It  has  been  much  disputed 
whether  the  exact  seat  of  origin  of  the  disease  is  in  the  tubes  or  in  the  connective 
tissue  of  the  organ.  The  fact  that  opportunities  for  examining  the  disease  in  its 
earliest  stage  are  extremely  rare  will  account  for  the  above  state  of  indecision, 
together  with  the  uncertainty  which  prevails  as  to  the  vise  of  the  term '  tubercle,'  and 
the  fact  that  observers  have  not  always  stated  with  sufficient  care  whether  the 
changes  they  are  describing  refer  to  the  testis  or  epididymis.  Amongst  those  who 
consider  that  this  disease  originates  in  the  interstitial  tissue  are,  to  take  the  writers  of 
later  years,  Demme,3  Steiner,4  Kocher,5  who  all,  though  they  differ  hi  details,  agree 
in  considering  that  the  change  is  not  primarily  one  affecting  the  tubular  epithelium. 
Professor  Virchow  6  holds  a  somewhat  similar  view  as  to  any  epithelial  origin, 
though  he  puts  the  starting-point  of  the  disease  not  in  the  inter  tubular  connective 
tissue,  but  in  the  connective  tissue  which  forms  the  wall  of  the  tube  of  the  vas  deferens 
and  epididymis.  On  the  other  hand,  Mr.  Curling  7  and  Dr.  Andrew  Clark  in  this 
country,  and  Gaule  8  in  Germany,  consider  that  the  starting-point  of  the  disease  is  a 
catarrhal  inflammation  of  the  tubes,  and  that  thus  the  epithelium  is  the  part 
primarily  affected.  In  the  following  account  of  the  pathology  of  strumous  testis  the 
changes  which  take  place  within  and  outside  the  tubes  will  be  described  separately. 
It  will  be  sufficient  for  the  present  to  remember  that  the  disease  begins  in  the  tube 
of  the  epididymis ;  whether  it  is  the  epithelium  or  the  connective  tissue  which  takes 
the  initiative  must  remain  at  present  undecided.  The  balance  of  evidence  is  perhaps 
rather  in  favour  of  this  sub-acute  or  strumous  inflammation  commencing  in  the  con- 
nective tissue  of  the  tube ;  but  even  if  this  be  correct,  it  is  evident  that  changes  in 

1  Mr.  Curling  (loc.  supra  cit.  p.  261)  quotes  a  case  under  M.  Godard's  care  in  which 
sterility  of  the  above-described  nature  was  cured  after  having  lasted  eighteen  months. 

2  M.  Liegeois  (Med.  Times  and  Gazette,  Sept.  25,  1869,  p.  381)  has  examined  twenty- 
eight  cases  of  bilateral  epididymitis  at  various  periods  after  the  attack,  and  found  spermatozoa 
in  only  seven;  of  these  the  affection  in  five  was  from  accidental  causes — i.e.  not  from 
gonorrhoea.  And  he  accordingly  makes  a  distinction  in  this  respect  between  the  external 
epididymitis  and  the  hlenorrhagic  or  internal  (that  is,  commencing  in  the  interior  of  the  tube), 
believing  that  the  latter  is  much  more  likely  to  interfere  with  the  passage  of  the  semen. 

3  Virch.  Arch.  Bd.  xxii.  S.  155.  4  Arch.  f.  Itlin.  Chir.  Bd.  xvi.  S.  187. 

5  Loc.  supra  cit.  p.  272.  G  Die  hrankhaften  GeschwiUste,  Bd.  iii.  Vor.  21. 

7  Loc.  supra  cit.  p.  313.  8    Virch.  Arch.  Bd.  lxix.  S.  64  u.  213. 
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the  epithelial  lining  will  follow  so  rapidly   as  to  make  it   doubtful   if  the  term 

'  secondary '  or  '  coexistent '  is  the  correct  one  to  make  use  of. 

Histological  changes. — The  process  starts  in  the  walls  themselves  of  the  seminal 

tubes,  usually  in  those  of  the  epididymis  first.     Whether  this  change  in  the  tubes 

originates  in  the  adventitia  or  the   epithelial  lining  must  as  yet  remain  doubtful, 

owing  to  the  difficulty  of  obtaining   specimens  at  so   early  a   stage  of  the  disease. 

At  certain  circumscribed  spots  the  connective  tissue  of  the  tubes  proliferates,  and 

thus  becomes  infiltrated  with  round  cells,  which  tend  to  break  down  and  to  become 

caseous.    Nearer  the  interior  of  the  tube  the  epithelial  cells  become  swollen  and  fused 

together  into  irregular  masses,  which  become  detached  into  the  lumen  of  the  tubes, 

and  lying  there  recall,  ere  they  too  become  fatty  and  caseous,  '  giant  cells  '  from  their 

size,  irregular  outline,  and  many  nuclei  which  represent  the  original  epithelial  cells 

(fig.  107).     Not  unfrequently  these 

Fig.  107. — Microscopical  Section  of  '  Strumous ' 
Testis.  (From  a  drawing  accompanying  a  paper 
by  Dr.  Tizzoni  of  Pisa  and  Dr.  Gaule l  of  Darm- 
stadt.    'Virch.  Arch.'  Bd.  lxiii.  taf.  xi.  fig.  5.) 
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running- 


masses  from   the 
of   the   tubes   into    each 
other. 

As  these  masses  fuse  with  the 
caseous  products  which  are  pro- 
duced by  the  cell- proliferation  in 
the  walls  of  the  tubes,  the  character- 
istic yellowish-white  masses  are 
produced.  The  vitality  of  the  im- 
mediately surrounding  tissues  being 
much  impaired,  inflammation  is  set 
up  around  these  masses,  and  thus 
the  neighbouring  intertubular  tis- 
sue, which  is  also  infiltrated  with 
round  cells,  becomes  invaded  and 
takes  a  share  in  the  formation  of 
caseous  nodules.  These,  on  further 
examination,  often  show  the  follow- 
ing zones,  viz.  externally  richly 
nucleated,  vascular,  connective  tis- 
sue, in  which  a  few  scattered  and 
altered  seminal  tubes  may  still  be 
met  with ;  more  internally  there 
is  a  zone  of  cells  undergoing 
fatty  degeneration,  whilst  the  cen- 
tre is  occupied  by  a  more  or  less 
amorphous  mass  of  molecular 
detritus. 

Usually,  by  continuous  caseation  of  the  outer  zone,  the  nodules  increase  in  size, 
then  fuse  to  form  masses  which  break  down  into  cavities  containing  pus,  and  fistulous 
openings.  More  rarely  the  process  is  arrested,  the  masses  becoming  encapsulated 
as  in  the  lung  by  an  interstitial  inflammation. 

The  above  processes  of  alteration  in  the  tubes  and  in  the  intertubular  tissue 
must  obviously  have  the  effect  of  mutually  helping  to  keep  up  the  mischief  in  an 
organ  in  which  tubes  and  connective  tissue  lie  so  closely  side  by  side.  Thus  it  is 
obvious  that  inflammation  in  the  walls  of  a  tube  will  speedily  set  up  irritative 
changes  in  the  surrounding  connective  tissue,  while  this  process  cannot  long  continue 
without  affecting  other  contiguous  tubes. 

Dr.  Payne  2  has  pointed  out  that  there  exists  '  a  close  analogy  between  catarrhal 

1  Dr.  Gaule  in  this  paper,  and  in  another  in  the  same  Archives  two  years  later,  seems  to 
consider  that  the  initiative  stage  in  the  morbid  process  is  a  catarrh  of  the  tubes  of  the 
epididymis,  in  which  the  altered  and  detached  epithelium  becomes  caseous  and  then  eats  into 
the  surrounding  connective  tissue.  According  to  him,  all  the  other  changes  in  the  tubes  and 
the  intertubular  tissue  are  secondary  to  this. 

'?  Dr.  Jones's  and  Dr.  Sievelring's  Path.  Anat.,  edited  by  Dr.  Payne,  p.  727. 
Vol.  III.  M  M 


a,  epithelium  still  contained  in  a  lumen  of  a  seminal  tube  ;  b,  Z>,  6, 
formation  of  '  giant  cell '  bodies  inside  seminal  tubes  ;  c,  c,  round 
cells,  altered  epithelium,  and  detritus  ;  d,d  ,  intertubular  connec- 
tive tissue  loaded  with   inflammatory  cells. 
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Fig.  108. 


-Section  of  a  '  Strumous  '  Testis. 
(Hunt.  Mus.) 


pneumonic  phthisis,'  in  which  the  main  feature  is  an  active  pi-oliferation  and  de- 
generation of  the  epithelium,  and  scrofulous  orchitis  on  the  one  hand,  and  between 
'  chronic  interstitial  pneumonia,'  or  '  fibroid  phthisis  '  and  syphilitic  orchitis  on  the 
other. 

Changes  visible  to  the  unaided  eye.  (a)  In  the  epididymis. — The  epididymis  is 
usually  affected  earlier x  and  to  a  greater  extent  than  the  testicle.  The  epididymis 
becomes  enlarged  at  its  tail  or  head,  more  rarely  at  its  intermediate  part  (fig.  108). 
At  the  period  when  opportunities  are  given  for  examination  the  epididymis  may  be 
enlarged  to  the  thickness  of  the  little  finger,  and,  on  section,  its  convoluted  tube  is  found 
to  be  swollen  with  whitish  matter,  which  is  made  up  of  accumulated  and  altered  epithelial 
cells,  granular  detritus,  and  oily  material.     As  the  disease  advances  the  tubes  of  the 

epididymis  are  still  further  disintegrated, 
coils  here  and  there  becoming  blended  and 
lost,  so  that  the  epididymis  is  thus  more 
and  more  converted  into  a  mere  bag  of 
scrofulous  matter.  At  the  same  time  this 
matter  softens ;  and,  when  the  softening 
takes  place,  the  surrounding  areolar  tissue 
inflames,  and  is  infiltrated  with  serum  and 
lymph,  preventing  the  free  movement  of 
the  skin  upon  the  part.  As  the  softening 
progresses  to  suppuration,  the  epididymis 
becomes  distended  and  fluctuating,  pre- 
senting the  condition  of  a  scrofulous  ab- 
scess ;  the  skin  becomes  more  adherent  and 
inflamed,  the  intervening  tissues  are  re- 
moved by  absorption,  and,  the  abscess  burst- 
ing or  being  opened,  the  ordinary  turbid 
scrofulous  pus  is  discharged.  .  The  opening 
does  not  soon  close,  but  continues  for  a  long 
time — for  months  or  years — to  give  vent  to 
a  thin  watery  fluid,  and  now  and  then  to 
portions  of  earthy  matter;  and  a  narrow 
channel,  with  thick  walls,  feeling  like  a 
cord,  may  be  traced  from  the  skin  to  the 
diseased  part  of  the  epididymis. 

As  other  sinuses  form  the  epididymis 
is  riddled,  especially  at  its  head  and  tail, 
into  small  ragged  cavities  or  larger  caverns, 
containing  ill-formed  puriform  matter  and 
broken-down  tissue. 

Where  the  process  is  more  chronic,  the 
head  and  tail  of  the  epididymis   are  seen 
to  be  occupied  by  pale  yellow  opaque  masses 
in  which  only  a  few  traces  of  the  normal  tissues  are  recognisable. 

The  disease  extends,  commonly,  for  some  distance  up  the  vas  deferens ;  and  that 
tube  becomes  enlarged  to  two  or  three  times  its  natural  size,  and  is  filled  with 
yellowish-white  scrofulous  matter,  its  walls  being  converted  into  greyish  pellucid 
matter.  By  means  of  this  extension  the  disease  reaches  other  important  parts.  Thus 
the  prostate  becomes  enlarged  and  gradually  converted  into  caseous  abscesses,  which 
may  discharge  by  sinuses  connected  with  the  deeper  part  of  the  urethra,  or  burrow 
about  at  the  base  and  neck  of  the  bladder.  The  vesiculse  seminales  may  also  be 
affected,  especially  the  one  which  corresponds  to  the  affected  epididymis  (p.  527). 
Nor  does  the  disease  stop  here ;  an  ulcerative  cystitis  often  coexists,  and  compli- 

1  This  is  certainly  what  is  seen  most  frequently  in  this  country.  Some  observers,  however, 
e.g.  Demme  (loc.  supra  cit),  consider  that  the  testis  may  not  unfrequently  be  affected,  while 
the  epididymis  escapes. 


Characteristic  cbeesy  masses  occupy  the  head  and  tail  of 
the  epididymis.  The  testis  is  also  invaded,  but  10  a 
less  extent.     An  injected  varicocele  is  seen  above. 


STRUMOUS    TESTIS. 


531 


Fig.  109.—'  Strumous '  Testis. 
Mus.  Univ.  Canib.) 
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cates  the  case  by  the  intense  pain  with  which  the  close  of  the  disease  is  often 
hastened.  The  kidneys  also,  by  an  extension  upwards,  become  involved  in  a  suppu- 
rative pyelo-nephritis.  Finally,  a  general  and  fatal  tuberculosis  may  arise  from  the 
tuberculous  epididymis. 

(/?)  In  the  testis. — In  cases  where  the  disease  persistently  makes  head,  the  side  and 
body  of  the  testicle  itself  become  involved  while  the  above-described  changes  are  going 
on  in  the  epididymis.  In  the  testicle  the  disease  shows  itself  as  small,  yellowish-grey, 
'  tubercle  '-like  bodies.  These  enlarge  and  became  confluent,  and  so  occupy  and 
consolidate  considerable  portions,  it  may  be  the  whole,  of  the  glandular  structure, 
the  intervening  tissue  remaining  unaffected.  Thus  we  occasionally  find  the  lobes  of 
the  testicle  more  or  less  swollen  from  infiltration  of  yellowish -white  scrofulous 
matter,  yet  distinct  from  each  other,  and  separated  by  the  areolar  tissue  and  the 
fibrous  septa,  which  still  retain  their  natui'al  characters.  In  other  cases  the  areolar 
tissue  becomes  thickened,  coarse  and  indurated,  as  in  ordinary  chronic  inflammation  ; 
or  it  may  be  absorbed,- the  lobes,  as  well  as  the  tubes,  being  thus  rendered  confluent 
into  one  opaque,  yellowish-white,  cheesy  substance,  which  fills  up  the  whole  space 
enclosed  by  the  tunica  albuginea.  Soon 
softening  commences,  usually  at  the  middle 
of  a  lobe ;  and  an  abscess  is  formed,  which 
makes  its  way  through  the  tunica  albuginea 
and  the  superficial  structures,  just  in  the 
same  manner  as  does  the  ordinary  chronic 
abscess.  As  in  that  case,  a  protrusion  of  the 
altered  substance  of  the  testicle — a  'hernia 
testis  ' — may  follow,  forming  a  coarsely  gra- 
nulated mass,  covered,  perhaps,  wholly  or 
in  part,  by  soft  white  detritus  of  tissue,  and 
presenting  through  the  ulcerated  opening  in 
the  skin.  The  changes  that  have  been  de- 
scribed may  go  on,  pari  passu,  in  the  testis  and 
in  the  epididymis ;  so  that  the  glandular  sub- 
stance may  be  disorganised,  and  may  present 
at  the  fore  part  of  the  scrotum,  while  the  epi- 
didymis is  converted  into  abscesses  bursting 
through  the  hinder  part  and  sides  (fig.  109). 

Miliary  tubercle  of  the  testis. — This  is  occa- 
sionally met  with  in  the  bodies  of  those 
dying  from  acute  general  tuberculosis.  Its 
comparative  rarity  is  perhaps  to  be  ac- 
counted for  by  the  fact  that  the  testicles  are  often  not  examined  in  these  cases. 
Here  the  change  is  no  doubt  situated  in  the  intertubular  connective  tissue.  According 
to  Demme  1  it  consists  in  the  formation  of  small  round  cells  in  groups,  mostly  around 
the  vessels ;  the  vessel  in  the  middle  of  the  tubercle  being  empty,  whilst  those  in  the 
neighbourhood  are  dilated  and  filled,  the  gland  substance  is  intact.  Owing  to  the 
speedily  fatal  termination  of  these  cases  of  acute  tuberculosis,  caseation  is  not  seen  in 
this  form  of  disease,  which,  it  is  to  be  remarked,  affects  chiefly  the  body  of  the  testicle. 

Symptoms  and  Diagnosis. — The  symptoms  are  iisually  so  characteristic  of  the 
affection  that  the  diagnosis  is  not  difficult.  Even  in  the  early  stage  the  insidious 
formation  of  a  small  painless  nodule  in  the  tail  or  head  of  the  epididymis,  to  which 
the  patient's  attention  may  be  only  drawn  accidentally,  is  enough  to  at  once  excite  a 
suspicion  of  commencing  '  strumous '  disease.  A  little  later  another  enlargement  is 
noticed  at  another  part  of  the  epididymis.  These  little  masses  gradually  run 
together  and  form  an  irregular  nodulated  mass,  which,  of  somewhat  crescentic  shape, 
surrounds  the  testis  at  its  posterior  and  outer  aspect.  As  the  altered  epididymis 
thus  increases  in  size  the  testis  feels  small  and  usually  soft,  more  rarely  one  or  two 


a,  thickened  vas  deferens ;  6.  6,  suppurated,  ragged, 
partially  destroyed  epididymis  ;  c,  c,  c,  greatly 
enlarged  and  diseased  lobes  of  the  testis  exposed 
by  reflection  of  the  tunica  albuginea.  They  have 
been  easily  separated,  the  intervening  tissue  being 
soft  and  healchy. 


1  Loc.  supra  cit. 
M  M  2 
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nodular  masses  are  present  in  its  substance.  The  patient's  health  suffers  hut  little 
at  first.  After  a  varying  period,  usually  three  or  more  months,  one  of  the  nodules 
in  the  epididymis  becomes  enlarged,  the  soft  parts  over  it  are  found  to  be  adherent 
and  becoming  thinned ;  before  long  the  skin,  dusky -red  or  purplish  and  shining  at 
one  spot,  gives  way,  and  the  characteristic  discharge  of  ill-formed  pus  and  caseous 
material  follows.  To  this  succeeds  a  fistulous  sinus,  from  which  weeps  constantly 
thin  sero-purulent  discharge.  Where  such  a  sinus  closes  a  depressed  adherent 
cicatrix  remains,  the  affected  part,  whether  epididymis  or  testis,  being  left  smaller  in 
size  and  irregular  in  shape. 

Protrusion  of  the  testis  structure,  which  may  occur  at  this  stage,  is  alluded  to 
below. 

In  cases  of  any  doubt,  the  condition  of  the  cord  and  the  vesiculse  seminales  (p.  530), 
the  state  of  the  lungs,  and  the  patient's  personal  and  family  history,  should  always 
be  carefully  inquired  into. 

Prognosis. — Clinical  observation  gives  great  reason  to  believe  that,  under  favour- 
able circumstances,  scrofulous  matter  may  undergo  complete  absorption,  leaving  the 
tissue  which  had  been  occupied  by  it  quite  unimpaired ;  and  the  inference  derived 
from  pathological  investigation  of  similar  products  in  other  parts  of  the  body  is  that 
they  may  fall  into  a  quiescent  state,  the  more  watery  elements  becoming  absorbed, 
while  the  remaining  constituents  are  impregnated  with  oily  matter  or  saline  par- 
ticles, so  that  the  mass  is  converted  into  a  substance  like  putty  or  soft  cheese,  or, 
finally,  into  a  dry  earthy  lump  composed  chiefly  of  carbonate  of  lime.  While  these 
changes  are  going  on,  the  mass  is  enclosed  and  isolated  from  adjacent  parts  by  a 
capsule  of  lymph  effused  around  it. 

Where  the  disease  is  limited  to  the  epididymis  and  testis  of  one  side,  where  the 
patient's  lungs  and  other  viscera  are  sound,  where  he  is  able  and  willing  to  observe 
those  conditions  of  hygiene  which  are  suitable  to  cases  indicating  like  mischief,  we 
should  hesitate  to  condemn  a  testicle,  even  though  it  be  the  seat  of  severe  disease. 
It  is  impossible  to  know  that  all  the  tubules  are  involved,  and  it  is  often  astonishing 
what  good  results  have  followed  in  apparently  hopeless  cases  from  judicious  treat- 
ment when  the  circumstances  were  favourable  to  the  improvement  of  the  health  and 
the  subsidence  of  scrofula. 

But,  on  the  other  hand,  when  the  disease  is  bilateral,  when  the  lungs  are 
involved,  when  the  cord  is  much  implicated,  or  when  the  patient's  surroundings  do 
not  admit  of  improvement,  the  outlook  is  very  gloomy.  Steady  progression  to  the 
vesiculse  seminales  and  prostate  must  be  looked  for,  unless  the  patient  succumb,  at  a 
more  early  date,  from  disease  of  the  lung,  or  some  intercurrent  joint  affection. 

And  in  those  cases  where  the  testis,  though  withered,  remains  quiescent,  the 
patient  should  always  be  warned  of  the  danger  of  any  fresh  inflammation  being  set 
up  in  old  '  residual '  relics. 

Treatment. — The  treatment  consists,  principally,  in  means  calculated  to  improve 
the  general  health  and  impart  vigour  to  the  nutritive  processes ;  and  of  these,  fresh 
air  out-of-doors,  and  well- ventilated,  well -lighted  apartments,  stand  first  in  importance. 
Unless  the  pain  and  inflammation  be  such  as  to  necessitate  repose,  the  patient 
should  be  encouraged  to  go  out,  and  to  select,  if  it  be  in  his  power,  a  cool,  bracing, 
rather  elevated  residence,  and,  if  by  the  seaside,  so  much  the  better.  The  patient, 
always  warmly  clad,  should  take  regular  gentle  exercise,  avoiding  alike  chills  and 
damp,  and  confinement  and  inaction.  For  poorer  persons,  some  such  change  of  their 
surroundings  is  of  paramount  importance,  these  cases  always  doing  best  when  they 
can  gain  the  advantage  of  convalescent  seaside  homes. 
The  following  case  is  a  good  instance  of  the  above  : — 

A  man,  ait.  33,  has  been  under  my  observation  for  two  years  with  the  following  condition 
of  things.  When  he  first  came  to  me  he  had  typical  disease  of  the  right  epididymis,  com- 
mencing with  the  usual  insidious  nodular  deposit  in  the  globus  minor.  A  much  larger 
deposit  existed  on  the  left  side,  which  was  already  commencing  to  suppurate,  the  integuments 
beino-  red  and  adherent.  There  was  extensive  pneumonic  phthisis  on  the  right  side  ;  owing 
to  caries  of  the  middle  dorsal  region,  which  must  have  involved  three  or  four  vertebrae,  a 
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distinct  boss  existed  here,  and  the  patient  suffered  from  the  usual  girdle  pain.  On  account 
of  the  spinal  trouble  the  patient  rested  for  a  few  weeks,  during  which  time  the  disease  of 
the  epididymis  appeared  to  extend,  that  of  the  left  side  breaking  down  still  further  and 
discharging.  Since  this  date,  for  quite  a  year  and  nine  mouths,  the  patient  has  passed  his 
time  at  different  parts  of  the  seaside  and  country.  The  disease  in  the  right  globus  minor 
remains  absolutely  quiescent ;  on  the  left  side  there  remained  a  discharging  sinus  for  some 
time,  which  is  now  quite  closed.  The  mischief  in  the  lung  does  not  appear  to  have  advanced ; 
his  back,  though  deformed,  is  free  from  pain,  and  he  is  able  to  follow  a  light  employment. 
It  is  to  be  noted  that  in  this  patient  there  has  been  no  enlargement  of  the  vas  deferens 
or  signs  of  extension  upwards. 

While  the  change  of  air  and  surroundings  is  the  chief  thing  wanted,  it  is  often 
the  very  thing  which  cannot  be  obtained,  and  we  have  to  struggle  on  feebly  with 
other  means.  Next  in  importance  is  a  rather  liberal  supply  of  nutritious  food — 
meat,  sound  malt  liquors,  or  a  glass  or  two  of  wine — sufficient  to  satisfy  the  appetite, 
not  to  quench  it.  At  the  present  day  the  last  caution  is  much  needed  ;  for  numbers 
of  invalids  are  so  plied  with  food  that  a  natural  appetite,  and  the  vigorous  digestion 
attendant  upon  it,  are  not  suffered  to  exist.  Sponging  of  the  part,  and  of  the  body 
generally,  with  tepid  water  is  a  useful  adjunct.  Steel,  quinine,  acids,  cod-liver  oil, 
are  often  of  service.  Syrup  of  the  iodide  of  iron,  if  given  for  a  considerable  time, 
and  in  combination  with  bark,  has  seemed  to  me  useful. 

The  local  treatment,  though  secondary  to  the  general,  is  not  unimportant;  and 
where  there  is  not  the  opportunity  to  carry  out  the  measures  on  which  we  most 
rely,  we  must  be  the  more  persevering  with  those  which  are  less  effective.  The  part 
should  always  be  suspended.  If  it  be  painful,  soothing  applications  or  a  leech  or 
two  should  be  applied.  If  it  be  not  painful,  it  should  be  well  sponged  or  sluiced 
with  cold  water  several  times  a  day.  This  is  the  best  appliance  and,  fortunately,  it 
is  an  easy  one ;  but  there  is  often  an  inattention  to  it  on  the  part  both  of  the 
surgeon  and  the  patient.  An  external  stimulant  sometimes  does  good ;  and  iodine, 
in  a  fluid  form,  is  more  manageable  and  answers  the  purpose  better  than  any  other 
application.  It  should  be  used  so  as  to  produce  desquamation.  If  abscesses  form 
and  are  long  in  coming  through  the  soft  parts,  a  small  incision  should  be  made  so  as 
not  to  increase  unnecessarily  the  already  impaired  vitality  of  the  skin.  In  some 
very  bad  cases  where  the  organ  seemed  nearly  destroyed  Professor  Humphry  has 
seen  very  good  results  from  freely  laying  open  the  sinuses  and  cavities,  turning  out 
the  scrofulous  matter  and  softened  structure,1  cleaning  the  part  by  washing  and 
wiping,  then  freely  applying  nitrate  of  silver  and  plugging  the  wound  with  lint,  so 
as  to  induce  active  suppuration.  At  any  rate,  it  is  worth  while  to  try  this  before 
determining  to  remove  the  organ. 

The  treatment  of  hernia  testis  is  given  below. 

Hernia  Testis. 

This  may  occur  under  three  conditions — -(a)  in  the  course  of  chronic  orchitis 
nearly  always  of  the  syphilitic  variety  ;  (/3)  in  '  strumous  '  testis  ;  (y)  in  malignant 
disease,  usually  encephaloid  carcinoma  or  medullary  sarcoma,  constituting  '  fungus 
hsematodes.'  This  last  variety  of  hernia  testis  contains  but  little,  perhaps  none,  of 
the  testis  structure;  it  is  alluded  to  below  (p.  544). 

(a)  Hernia  of  syphilitic  testis. — This  usually  takes  place  in  the  later  tertiary 
gummatous  form  of  orchitis.  This  begins  either  in  a  gummatous  inflammation  of 
the  tunica  albuginea,  somewhat  similar  to  the  gummatous  infiltration  of  the  perios- 
teum in  the  later  and  more  perishable  nodes  of  tertiary  syphilis,  or  more  frequently 
in  the  softening  of  a  gumma  which  happens  to  be  situated  near  the  surface  (fig.  105). 
As  this  breaks  down  the  tunica  albuginea  is  more  and  more  implicated,  becomes 
softened  and  thinned.  The  overlying  skin  and  cellular  tissue,  at  first  inflamed  and 
adherent,  gradually  ulcerate,  thus  allowing  of  a  protrusion  which  consists  of  the  . 
whitish-yellowish  mass  characteristic  of  a  gumma.,  with  here  and  there  traces  of 
tubular  tissue  in  the  shape  of  little  masses  which  admit  of  being  unravelled.     As 

1  Volkmann's  sharp  spoons  will  be  found  useful  here. 
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the  syphilitic  fungus  increases  in  size  it  soon  becomes  covered  with  greyish  granula- 
tion and  pus  mixed  with  slough.  It  usually  feels  rather  firm,  is  painless,  and  not 
inclined  to  bleed  readily.  That  some  of  the  seminal  tubules  in  the  fungus  are  still 
permeable  is  shown  by  the  fact  that  spermatozoa  may  often  be  detected  in  the  dis- 
charge upon  the  dressings  of  these  cases.  Owing  to  the  tendency  of  the  skin  and 
dartos  to  contract  with  a  ring-like  cicatrix  around  the  fungus,  this  often  becomes 
pedunculated  and  even  mushroom-like.1  It  is  seldom  large,  and  the  testicle  has 
usually  become  much  reduced  in  size  when  the  protrusion  takes  place ;  so  that  alto- 
gether the  protruding  mass  and  the  remnant  of  testicle  often  do  not  more  than  equal 
the  natural  size  of  the  organ.  The  amount  of  the  protrusion  varies  from  a  small 
nodule  to  the  whole  substance  of  the  testicle.  In  some  cases  the  entire  glandular 
part  of  the  testicle,  and  with  it  the  mediastinum,  is  projected  through  the  tunica 
albuginea,  and  stands  out  beyond  the  level  of  the  skin  ;  and  even  then,  as  just  said, 
the  protruding  mass  is  not  very  large. 

The  hernia  of  syphilitic  testis  and  of  non-syphilitic  orchitis  may  be  also  brought 
about  by  suppuration  of  the  inflammatory  products,  either  in  a  gumma  deeply 
situated  or  at  some  part  of  the  inflammatory  infiltration  of  the  intertubular  connec- 
tive-tissue.    These  modes  of  origin  of  a  hernia  testis  are.  however,  rare. 

Another  very  occasional  mode  of  origin  of  syphilitic  hernia  testis  is  seen  in  those 
cases  where  the  ulcerative  process  starts  inwards  from  the  skin,  having  commenced 
in  some  syphilitic  eruption,  &c. 

Syphilitic  hernia  testis  usually  occurs  in  broken-down  cachectic  subjects  of  ter- 
tiary syphilis,  in  patients  of  strumous  diathesis,  or  in  those  who  have  been  exposed 
to  want  and  to  lack  of  treatment.  Thus  nodes,  ecthymatous  eruptions,  ulcerations  of 
the  nose  and  roof  of  the  mouth,  are  not  unfrequently  found  to  be  present  at  the  same 
time. 

(/3)  Hernia  of '  strumous  '  or  '  tubercular  '  testis.- — This  may  sometimes  occur  after 
the  bursting  of  an  abscess  and  the  discharge  of  caseous  material.  It  is  usually 
noticed  on  the  outer  part  of  the  testis  in  connection  with  the  infiltrated  portion  of 
the  epididymis.  Occasionally  it  occurs  in  connection  with  the  testis  itself,  usually 
at  its  anterior  portion.  The  fungus  is  paler,  more  flabby,  and  more  inclined  to  bleed 
than  in  that  of  syphilis.  Other  sinuses  usually  co-exist.  The  secreting  structure  of 
the  testis  itself  is  more  rarely  found  in  these  cases  than  in  the  one  which  has  been 
just  described,  as  owing  to  the  greater  disorganisation  brought  about  by  the  forma- 
tion and  ulceration  of  caseous  deposits,  the  seminal  tubes  at  the  spot  corresponding 
to  the  fungus  have  been  largely  destroyed. 

In  addition  to  the  above  varieties  of  '  hernia  testis,'  which  start  from  within  the 
testis,  M.  Jarjavay  2  has  described  a  superficial  variety  of  '  fungus  of  the  testicle,' 
which,  unlike  the  above,  does  not  entail  any  lesion  of  the  tunica  albuginea.  This 
superficial  form  consists  merely  of  somewhat  luxuriant  granulation  tissue,  and  springs 
from  the  tunica  vaginalis.  It  has  been  met  with  after  certain  operations  for  hydro- 
cele, as  by  seton  and  excision  of  a  portion  of  the  walls  of  the  sac. 

Treatment  of  hernia  testis. — In  addition  to  the  constitutional  and  general  treat- 
ment which  has  been  recommended  under  the  heads  of  syphilitic  orchitis  and 
'  strumous '  epididymitis,  the  following  directions  as  to  local  treatment  will  be  found 
useful.  "Where  a  hernia  testis  is  foul  and  sloughy,  dusting  on  powdered  iodoform 
will  remove  fetor  and  bring  about  a  healthy  condition  more  quickly  than  carbolic  acid. 
In  the  case  of  the  syphilitic  fungus,  the  application  of  lint  soaked  with  lotio 
nigra,  and  as  soon  as  possible  strapping  the  testis  with  Scott's  ointment,  are  indi- 
cated. Carefully  adjusted  pressure  is  always  useful.  Thus,  in  any  case  where  it 
can  be  borne,  the  red  oxide  of  mercury  or  iodoform  may  be  dusted  over  the  hernia 
and  strapping  applied  over  lint.  When  this  is  not  possible  the  testis  should  be 
supported  by  a  suspender,  and  lint  applied   soaked  in   a  dilute  solution  of  sulpho- 

1  A  similar  shape  is  taken  by  other  protrusions  which  are  also  tightly  girt  by  unyielding 
parts,  viz.  hernia  cerebri,  and  the  granulations  which  project,  after  amputation,  from  the 
medullary  canal  in  cases  of  osteomyelitis. 

-  Arckiv.  yfai.  de.  Med.  4C  ser.  torn.  xx.  p.  120. 
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carbolate  of  zinc  or  sulphate  of  copper,  nitrate  of  silver  being  applied  by  means  of  a 
strong  solution  (gr.  xx.-xxx.-§j.)  every  third  day  or  so.  Whatever  application  is  made 
use  of,  it  is  essential  to  clean  the  surface  thoroughly  daily,  and  to  dry  it  carefully  on 
every  occasion  that  the  dressing  is  changed. 

Shaving  off  of  any  portion  of  a  hernia  testis  is  not  to  be  thought  of  :  there  is  not 
only  the  risk  of  removing  healthy  testis  structure,  but  this  treatment  is  always 
followed  by  fresh  protrusion. 

If  the  treatment  indicated  above  fail,  or  prove  too  tedious,  the  following 
operative  measures  may  be  tried  where  the  general  condition  of  the  patient  is  satis- 
factory. 

By  means  of  an  elliptical  incision,  the  ring  of  tissues  which  tightly  girts  the 
hernia  is  removed,  while  at  the  same  time  the  soft  parts  are  carefully  dissected  up. 
Pressure  being  then  made  upon  the  hernia,  the  soft  parts  are  adjusted  over  it  with  as 
little  tension  as  possible,  and  held  in  position  with  a  few  points  of  silver  suture. 
But  it  will  be  found  that  in  many  cases,  owing  to  the  altered  vitality  of  the  soft 
parts,  the  stitches  quickly  cut  their  way  through,  the  flaps  recede,  the  hernia  again 
protrudes,  and  but  a  slight  amount  of  primary  union  is  secured.  This  operation  is 
chiefly  suited  to  small  protrusions  in  fairly  healthy  persons,  where  the  cicatricial 
circle  of  soft  parts  is  very  tight. 

Another  operation  which  is  suitable  to  these  cases  is  careful  nicking  of  the 
above  cicatricial  band  and  the  tunica  albuginea  at  several  points  of  its  circumference. 
Dr.  Pagan,  of  Glasgow,  who  introduced  this  mode  of  treatment,  recommended  that 
in  order  to  secure  division  of  the  tunica  albuginea,  the  soft  parts  should  first  be 
carefully  dissected  through. 

NEW  GROWTHS  OF   THE   TESTICLE. 

Under  this  head  come  the  so-called  '  cystic  disease,'  sarcomata,  with  the  sub- 
varieties  of  cystic  sarcoma  and  chondrosarcoma,  enchondromata,  though  it  is  doubtful 
if  these  exist  long  without  being  complicated  with  sarcoma,  the  very  rare  fibromata, 
and  carcinomata,  especially  encephaloid  disease. 

Cystic  Disease. 

This  term  has  been  applied  to  several  different  diseases  of  the  testis,  most  often 
to  imply  what  we  now  understand  by  the  term  '  cysto-sarcoma.'  Under  the  term 
'  cystic  disease '  might  be  included  cystic  degeneration,  or  breaking  down  of  car- 
cinoma or  sarcoma  of  the  testis,  cysts  originating  in  dilatation  of  seminal  tubes  or 
otherwise  in  the  course  of  enchondroma,  sarcoma,  &c,  and  finally  the  much  rarer 
dermoid  and  true  hydatid  cysts  of  the  testicle.  With  the  more  exact  pathology  of 
the  present  day,  the  general  term  '  cystic  disease  of  the  testicle '  should,  as  far  as 
possible,  be  laid  aside,  and  it  should  be  specified  which  of  the  several  deisases  of  the 
testicle  in  which  cysts  occur  is  intended. 

The  only  disease  to  which,  for  the  sake  of  shortness,  the  term  '  cystic  disease  '  can  be 
applied,  is  the  early  stage  of  cystic  sarcoma  of  the  testis.  Just  as  in  the  female 
breast,  cysts  may  originate  probably  from  dilatation  of  the  lacteal  ducts,  contain  at 
first  clear  serous  or  muco-serous  fluid,  remain  for  a  long  time  innocent,  and  then  after 
five,  ten,  or  twenty  years  light  up  into  sarcomata,  so  in  the  testicle  a  very  similar 
sequence  may  be  noted.  Thus  the  term  'cystic  disease  of  the  testis'  will  mean,  not 
a  disease  distinct  by  itself,  but  the  early  stage  of  sarcomatous  disease  of  the  testis,  a 
stage  of  varying  duration,  but  one  that  will  be  followed  sooner  or  later  by  rapid 
increase  locally,  and  most  probably  by  secondary  deposits  elsewhere. 

Sarcomata. 


These  are  a  more  common  form  of  malignant  disease  of  the  testicle  than  the 
carcinomata.  The  following  varieties,  in  order  of  frequency,  are  met  with  here,  viz. 
round-cell,  spindle-cell,  and  mixed-cell  sarcomata.     Another  sarcoma,  which  is  reallv 
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a  sub-variety  of  the  round-cell  variety,  has  been  met  with,  viz.  lympho- sarcoma, 
or  lymph-adenoma,  so  called  from  the  likeness  of  its  cells  to  those  contained  in  lym- 
phatic tissue. 

The  starting-point  of  the  sarcomata  of  the  testis  is  probably  the  intertubular 
connective  tissue. 

It  is  noteworthy  that  pure  forms  of  sarcoma  are  not  often  met  with  in  the 
testicle,  the  sarcoma  being  mixed  with  myxomatous  and  cartilaginous  tissue,  thus 
forming  myxo-sarcoma  or  chondro-sarcoma.  The  round-cell  sarcoma  is  the  one  most 
frequently  met  with  in  the  unmixed  form,  spindle-cell  sarcoma  on  the  other  hand 
being  usually  accompanied  by  the  formation  of  other  tissues  belonging  to  the  con- 
nective-tissue group,  viz.  cartilage,  mucous,  adipose,  and  even  muscular  tissue. 
This  fact  is  partly  explained  by  the  lower  degree  of  development,  the  far  more  rapid 
growth,  the  tendency  to  secondary  deposits,  and  thus  the  shorter  duration  of  the 
round-cell  sarcoma. 

Another  noteworthy  point  in  the  clinical  history  of  sarcomata  of  the  testis  is 
this,  that  though  an  enchondroma  or  myxoma  may  occur  as  a  primary  and  simple 
tumour,  yet  after  a  time  the  period  of  which  is  most  uncertain,  they  often  become 
sarcomatous  by  a  conversion  of  their  connective-tissue  elements  into  the  cells,  whether 
spindle-shaped  or  round,  of  a  sarcoma,  as  in  the  cases  alluded  to  below  (pp.  539,  540). 

Sarcoma  of  the  testis  usually  commences  in  the  body  of  the  testis,  appearing 
first  as  an  oval  or  egg-shaped  lump,  uniform  in  outline.  It  is  this  absence  of  any 
irregularity  or  bossiness  which  at  first  often  makes  it  difficult  to  distinguish  these 
cases  from  those  of  chronic  orchitis,  especially  as  a  history  of  a  blow  and  subse- 
quent inflammation  may  be  present  in  either  case.  Later  on,  of  course,  irregularity 
of  outline  and  unequal  resistance  at  different  spots  may  both  be  met  with  on  section. 
The  tunica  albuginea  is  usually  not  only  distended  but  also  thickened ;  the  cavity  of 
the  tunica  vaginalis  contains  fluid  at  an  early  period,  but  later  on  this  is  usually 
obliterated.  On  section  the  surface  of  the  growth  is  pinkish  and  more  or  less  translu- 
cent, or  greyish- white  and  semi-opaque  in  tint,  and  fleshy  in  appearance.1  This 
latter  feature  is  most  marked  in  the  firmer,  more  slowly  growing  sarcomata  with 
spindle  cells,  and  in  these  the  surface  is  often  somewhat  lobulated,  and  intersected  by 
numerous  bands  of  white  fibrous  tissue.  In  the  round-cell  and  rapid  sarcomata 
these  intersecting  bands  are  very  much  fainter,  and  the  consistency  is  much  less 
firm,  resembling  the  softness  of  a  close-textured  sponge.  The  presence  of  cysts  is 
common  and  will  be  alluded  to  below. 

Microscopically  examined  the  sarcoma  cells,  whether  round,  spindle,  or,  as  is  very 
frequently^  met  with,  mixed,  are  found  to  occupy  the  intertubular  tissue  separating 
and  compressing  the  seminal  tubes,  many  of  which  are  altered  in  shape,  and  show 
their  epithelium  replaced  by  granular  fatty  matter.  Neither  in  the  arrangement  and 
character  of  their  cells,  vessels,  &c,  do  the  sarcomata  of  the  testis  call  for  any  special 
remark. 

Symptoms  and  course  of  sarcoma  of  the  testicle. — The  disease  usually  appears 
either  in  early  childhood,2  or  in  manhood  between  about  the  years  of  twenty-five  and 
forty.  It  may  be  attributed  to  a  blow  or  squeeze,  but  frequently  it  is  discovered  by 
accident  that  one  side  of  the  scrotum  is  larger  than  the  other.  Where  the  tumour 
is  composed  largely  of  fibrous  tissue  and  spindle  cells,  or  contains  a  considerable 
admixture  of  cartilage,  the  rate  of  growth  often  takes  place  slowly  for  seveial  months, 

1  It  is  impossible  with  the  unaided  eye  to  always  distinguish  between  a  section  of  some 
sarcomata  and  carcinomata  of  the  testis,  to  wit,  between  the  medullary  sarcoma  and 
encephaloid  carcinoma.  Both  show  the  same  cheesy  or  pultaceous  spots,  the  same  white  or 
pinkish-grey  tints,  and  the  same  extravasations  and  ragged  cavities.  The  more  fleshy  the 
tumour  appears  to  he  on  section,  the  more  distinct  is  the  evidence  of  the  presence  of  cartilage, 
giving,  as  it  were,  an  appearance  of  sago-grains  on  the  cut  surface,  the  more  abundant,  the 
more  defined,  and  the  better  developed  are  the  cj'sts,  and  finally,  the  less  the  tissues  of  the 
scrotum  itself  are  involved,  the  more  likely  is  the  specimen  to  be  one  of  sarcoma. 

2  Mr.  Butlin  (Sarcoma  and  Carcinoma,  p.  22)  considers  that  sarcoma  of  the  testis  is  most 
frequent  '  at  two  periods  of  life:  tlie  first  period  extending  from  birth  to  ten  years  old,  the 
second  from  thirty  to  forty  years,  and  therefore  nearly  corresponding  with  the  period  during 
which  men  are  most  liable  to  carcinoma.' 
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Fig.  110.— 'Cystic  Disease'  of 
Testis.  (Path.  Mus.  Univ. 
Carnb.) 


or  even  for  a  year  or  two,  but  there  is  always  the  probability  that  after  a  period  of 
varying  length,  the  increase  will  become,  it  may  be  suddenly  and  unexpectedly,  very 
rapid.  Where  the  growth  is  composed  of  round  cells,  of  the  nature  of  medullary 
sarcoma,  the  rate  of  increase  is  rapid  throughout,  and  a  larger  size  is  attained  in  a 
few  weeks  or  in  two  or  three  months.  Pain  is  not  usually  a  marked  symptom  ;  even 
when  the  tumour  is  bulky  it  is  a  source  of  encumbrance  rather  than  of  distress. 
According  to  the  rapidity  of  growth  is  the  epididymis  early  or  late  merged  in  the 
general  swelling.  In  sarcomata,  especially  in  the  round-cell  variety,  both  testes  may 
be  affected,  a  complication  which  does  not  occur  in  carcinoma.  The  same  secondary 
deposits  may  take  place,  in  the  medullary  form  especially,  in  sarcoma  as  in  carcinoma, 
viz.  in  the  lumbar  glands,  in  the  bones,  liver,  &c.  (p.  543),  though  with  reference  to 
this  point  it  has  appeared  to  me  that  multiple  secondary  deposits  in  the  skin  follow 
on  rapidly  growing  sarcomata,  not  carcinomata.  A  few  varieties  of  sarcomata  will 
be  now  described. 

Cystic  sarcomata. — Cysts  may  be  associated  with  sarcomata  in  different  ways ; 
the  combination  of  the  two  is  very  frequently  met  with.  The  following  are  some  of 
the  ways  in  which  the  cysts  arise ;  (a)  in  haemorrhage,  (/3)  in  mucoid  softening  of 
myxomatous  tissue,  (y)  perhaps  in  dilated  lymphatics',  as  in  Sir  J.  Paget's  case 
alluded  to  below,  (S)  in  dilated  seminal  tubules. 

Mr.  Curling  during  the  examination  of  a  case  of  cystic  disease  proved  con- 
clusively that  the  cysts  originated  in  a  dilatation  of  tubes.  Thus  at  one  spot  a  tube 
was  found  to  terminate  in  a  dilated  po\ich,  at 
another  the  cyst  sprang  from  a  terminal  bud  at 
the  end  of  a  looped  tube,  or  from  a  similar  but 
lateral  bud ;  finally  they  may  arise  in  a  uniform 
dilatation  of  a  tube.  As  the  seminal  tubules  are 
often  found  pushed  to  one  side,  or  expanded  over 
the  morbid  growth  (fig.  110),  but  otherwise  healthy, 
Mr.  Curling  l  considers  that  the  cystic  change  com- 
mences in  the  rete  testis.  Professor  Billroth  2  seems 
to  consider  that  cystic  disease  of  the  testis  may  ori- 
ginate in  one  of  the  two  following  ways.  In  both 
it  starts  within  the  seminal  tubules.  In  the  one 
the  capsules  out  of  which  the  zoosperms  are  de- 
veloped, and  which  may  be  looked  upon  as  analo- 
gous to  Graafian  follicles,  give  origin  to  cystic 
formations.  In  the  other  a  cell-growth  takes  place 
within  the  walls  of  the  seminal  canals,  newly 
formed  cell-masses  grow  out  of  the  latter  in  the  form  of  tubes  and  sprouts ;  some  of 
these  cell-masses  become  marked  off,  and  by  destruction  of  the  innermost  of  their 
contained  cells  into  a  thick,  and  later  on  into  a  clear  fluid,  become  converted  into 
cysts.  At  the  same  time  a  new  formation  of  very  vascular  connective  tissue  is 
produced  which  surrounds  the  cyst  and  serves  as  a  support  to  it.  If  these  views  are 
correct  it  is  obvious  how  readily,  owing  to  the  abundance  with  which  cell-formation 
will  take  place  in  either,  cystic  disease  and  sarcoma  of  the  testicle  may  be 
combined. 

The  mode  of  origin  of  the  cysts  having  been  described,  it  remains  to  speak  of  the 
structure  of  the  cysts  themselves  and  of  the  tissue  in  which  they  are  embedded.  The 
cysts  vary  in  size  from  that  of  a  pin's  head  to  that  of  a  hazel  nut,  or  even,  especially 
in  the  complex  form,  a  much  larger  size.  They  are  met  with  in  two  quite  distinct 
forms.  The  first  form  consists  of  simple  cysts,  with  a  fibro-cellular  wall  and  lining 
of  tesselated  epithelium,3  and  fluid  contents  which  may  be  transparent  and  serous,  or 

1  Loc.  supra  cit.  p.  355.  2    Virchow's  Arch.  Bd.  viii. 

3  This,  though  usual,  is  by  no  means  invariable.  Mr.  Curling  (Med.-  Chir.  Trans,  vol.  xxxvi. 
p.  452)  mentions  a  case  in  which  cylindrical  epithelium  was  found  on  growths  within  the 
cysts  of  a  case  of  cystic  disease  of  the  testis.  Mr.  .\thol  Johnson  (Path.  Sue.  Trans,  vol.  vii. 
pi.  xii.)  figures  ciliated  epithelium  which  was  found  on  the  walls  of  the  cysts  in  a  case  of 
cystic  disease  of  the  testis  in  an  infant. 


a,  blood-clot  in  one  of  the  cysts ; 
6,  glandular  tissue  of  the  testis. 
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viscid,  or  mixed  with  blood.     This  is  the  disease  to  which  the  term  '  cystic  disease  ' 

has  usually  been  applied,  and  which  is  looked  upon  as  innocent.     While  it  may  be 

granted  that  this  form  of  cystic  disease  may  for  a  long  time  remain  quiescent,  and 

that  when  removed  in  this  condition  no  recurrence  in  situ  or  dissemination  elsewhere 

takes  place,  yet  it  seems  certain  that  there  is  no  distinct  line  of  demarcation  between 

this  disease  and  the  one  to  be  next  described.     It  is  to  be  considered  an  early  stage 

of  cystic  sarcoma,  though  the  period  of  taking  on  a  dangerous  rate  of  growth  is 

quite    uncertain,  and  may  be  long  deferred.     Thus  the  intercystic  tissue  in  these 

cases  is  here  distinctly 
(Hunt.Mus.) 


Fig.  Ill . — Cvstic  Chondrosarcoma  of  Testis. 


developed  connective 
tissue,  not  myxomatous 
nor  richly  cellular. 
There  are  numerous 
cases  however  which 
show  that  after  an 
uncertain  period  of 
quiescence,  a  blow  or 
squeeze  may  start  a 
sarcomatous  change  in 
this  apparently  inno- 
cent intercystic  tissue. 
Quite  distinct  are 
the  proliferous  cysts 
which  are  also  met 
with  in  cystic  sarco- 
mata. They  usually 
coexist  with  a  some- 
what complex  grouping 
of  tissues  of  the  con- 
nective-tissue tyj>e  in 
the  same  sarcomatous 
tumour.  Thus  in  these 
cases  cartilage  (fig.  Ill), 
myxomatous  tissue, 
muscle  striped  and  un- 
striped,  but  usually  the 
latter,  may  be  met 
with  in  combination 
with  cysts  containing 
sprouting  foliaceous  or 
papillomatous  growths 

Here  and  there,  but  at  the  lower  part  especially,  cylindrical  masses  of  cartilage  Within  their  Walls 
are  seen  in  section.  Some  distinctly  compound  cysts  are  present  containing  /{l„  1  1  1  \  TKo  rvrnrrin 
foliaceous  or  tabulated  masses  of  new  growth.  \UB-   ±1L)-       -LLlt;    Ullgm 

of  these  more  com- 
plicated cysts  takes  place  in  the  same  way  as  the  simpler  form,  but  they  are  more 
irregular  in  shape  and  soon  become  occupied  with  lobulated  or  foliaceous  masses, 
while  the  intercystic  tissue  is  frequently  myxomatous.  The  structure  of  these  intra- 
cystic  masses  is  also  myxo-sar-comatous. 

Chondrosarcoma. — It  has  been  already  stated  that  in  cystic  sarcoma  cartilage  is 
often  met  with  (figs.  Ill  and  112).  A  few  most  interesting  cases  have  been  recorded 
in  which,  after  removal  of  an  apparently  innocent  cartilaginous  growth  of  the  testis, 
return  has  taken  place  speedily  in  different  parts  of  the  body.  These  are  cases  in 
which,  though  the  cartilage  seems  to  form  the  entire  part  of  the  tumour,  here  and 
there  careful  examination  shows  little  soft-grey  or  pinkish  masses,  composed  of 
sarcomatous  tissue,  to  the  existence  of  which  the  recurrence  has  been  due.  The 
minute  examination  of  these   little  masses  shows   that  this  contained  sarcomatous 
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element  is  nearly  always  of  the  spindle-cell  variety.  The  accompanying  figure  repre- 
sents a  specimen  in  which  cartilage  and  the  more  richly  cellular  and  softer  variety  of 
sarcoma — medullary  sarcoma — occur  together. 

An  excellent  instance  of  chondro-sarcoma  has  been  recorded  by  the  late  Mr. 
Campbell  De  Morgan.1 

A  groom,  sat.  85,  squeezed  his  left  testis  against  the  pommel  of  a  saddle.  When,  two 
months  after,  the  bruising  and  swelling  had  subsided,  the  testis  remained  hard,  and  larger 
than  normal.  Six  months  later,  when  the  testis  was  removed  it  was  found  to  contain  cysts, 
varying  in  size,  some  containing  liquid  and  some  solid  growth.  In  the  connective  tissue 
between  the  cysts  nodules  of  cartilage  were  thickly  scattered.  The  cord  was  not  involved. 
About  a  year  after  the  operation  the  patient's  health  began  to  fail,  and  a  year  later  he  died. 
At  the  post-mortem  examination  a  large  mass  of  new  growth  was  found  between  the  liver  and 
the  right  groin  on  the  posterior  wall  of  the  abdomen,  containing  cysts  and  cartilage ;  small 
cystic  growths  of  a  similar  kind  were  scattered  throughout  the  lungs,  while  the  pleura  was 
studded  here  and  there  with  small,  firm,  pink-white  nodules.  At  some  points,  especially  at 
the  edges  of  the  nodules,  the  cartilage  cells  could  be  seen  to  change  their  plump  forms  for 
those  of  elongated  and  oval  spindle  cells.  At  other  parts  the  tumour  consisted  almost  wholly 
of  spindle  and  oval  cells  arranged  in  regular  tracts. 

Fig.    112.— Medullary    Sar- 
The  origin  of  the  cartilage  in  new  growths  of  the  coma  3  of  Testicle,  with  a 

testicle  is  alluded  to  below.  mass   consisting  of  Carti- 

Symptoms  of    cystic   sarcoma2    and    chondro-sar-  lage  Modules,  Fibrous  and 

coma. — With  regard  to  these  varieties  of  sarcoma,  there  cJt1?        1U?t>U1^    "tvt1 

?  .     '  Substance,     (rath.    Mus. 

are  but  few  special  points  to  add  to  those  which  have  Univ.  Oambr.) 

been  given  already.  The  cystic  sarcoma  grows  more 
slowly,  often  feels  more  elastic  than  the  simple  sar- 
coma without  cysts,  and  in  some  cases,  where  the  cysts 
happen  to  be  superficial,  distinctly  softened  spots  can 
be  detected.  Tapping  of  these  will  give  exit  to  the 
contents  which  have  been  already  mentioned,  viz.  fluid, 
serous,  viscid,  or  blood-stained.  Chondro- sarcomata  of 
the  testis  will  vary  in  feel,  shape,  &c.  according  to  the 
relative  amount  of  sarcomatous,  cartilaginous,  or  cys- 
tic tissue  which  they  contain,  but  it  is  noteworthy 
that  many  of  those  which  have  rapidly  recurred  have 
presented  themselves  in  the  beginning  as  swellings 
somewhat  oval,  with  well-defined  outline,  uneven, 
slightly  bossy  surface,  heavy  when  poised,  and  very 
hard  under  pressure,  i.e.  with  all  the  signs  of  the 
simple  chondromata. 

Lymphadenoma  of  the  testicle. — Under  this  term 
MM.  MonodandTerrillon,4  whose  opinion  on  questions 
connected  with  diseases  of  the  testis  carries  weight,  have  placed  some  new  growths 
of  the  testicle,  which  appeared  to  them  to  be  distinct  both  on  anatomical  and  clinical 
grounds.  The  chief  distinguishing  structural  feature  was  the  presence  of  a  well- 
marked  reticulum  between  the  cells,  very  similar  to  what  is  met  with  in  lymphatic 
I  have  several  times  seen  a  similar  arrangement  in  round-cell  sarcomata, 


a  a  a,  ragged  cavities  containing  fluid 
and  clotted  blood,  and  many-co- 
loured remnants  of  clots  ;  b,  hya- 
line cartilaginous  nodules  with 
central  opaque  spots. 


glands 


1  Path.  Soc.  Trans,  vols,  xviii.  xx.  p.  33,  pis.  xi.  xii. 

2  The  results  of  16  cases  of  cystic  sarcoma  of  the  testis  tabulated  in  Med.  Times  and  Gaz. 
vol.  xi.  p.  395,  is  as  follows:  the  average  age,  40;  extreme  ages,  18  and  58.  Average 
duration.  21  months:  extremes,  3  months  and  11  years.  Supposed  cause,  blows  in  5.  All 
recovered  after  castration.  There  were  cysts  in  all,  enchondroma  in  8,  cancer  in  1, 
cholesteatoma  in  1.  The  gland-structure  was  expanded  over  the  tumour  in  8,  lost  in  the 
tumour  in  4,  not  described  in  4.  The  epididymis  was  healthy  in  6,  involved  in  the  disease 
in  3,  not  described  in  6.     Intracystic  growths  were  developed  in  3. 

3  In  the  former  edition  this  figure  was  said  to  show  encephaloid  disease  and  cartilage 
nodules.  I  am  not  aware  that  any  case  has  been  recorded  in  which,  after  microscopical 
examination,  cartilage  was  found  to  coexist  with  carcinoma  in  the  testicle.  In  answer  to  an 
inquiry  of  mine  as  to  this  specimen,  Prof.  Humphry  has  kindly  informed  me  that  it  is  one 
which,  according  to  more  recent  phraseology,  would  be  described  as  medullary  sarcoma. 

1  Arch.  yen.  de  Med.  1879,  torn.  ii.  pp.  34,  325. 
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of  which  the  above  appear  to  me,  from  their  general  structure,  rapid  course,  bad 
prognosis,  and  tendency  to  complicate  both  testicles,  to  be  a  variety. 

Treatment  of  sarcomata  of  the  testis. — This  may  be  summed  up  in  two  words, 
early  castration. 

Enchonbroma  of  the  Testicle. 

One  form  in  which  cartilage  appears  in  the  testicle,  viz.  in  combination  with 
sarcomatous  and  cystic  disease,  has  already  been  alluded  to.  Another  and  at  first 
sight  quite  distinct  form  is  that  in  which  the  cartilage  occurs  alone  in  hyaline  masses 
which  vary  in  number,  and  apparently  without  cysts  or  sarcomatous  material.  But 
though  cases  from  time  to  time  occur  in  which  the  masses  of  cartilage  are  united 
and  surrounded  by  fibrous  tissue  firm  and  well  developed,  without  any  admixture  of 
softer  material,  yet  clinically  it  is  extremely  doubtful  whether  these  apparently 
simple  enchondromata  of  the  testis  may  not  at  any  time  become  sarcomatous.  No 
doubt  we  occasionally  meet  with  cases  of  small  cartilaginous  tumours  of  the  testis 
which  have  been  growing  slowly  for  several  years,  perhaps  three  or  four,  and  in  which 
there  is  no  recurrence  after  removal  during  the  four  or  five  years  in  which  the 
patient  is  kept  under  observation,  or  perhaps  for  the  rest  of  his  lifetime.  But  when 
the  close  relations  of  cartilage  to  the  other  tissues  of  the  connective  type  are  con- 
sidered, and  when  it  is  remembered  how  narrow  is  the  border  line  between  these 
tissues  and  sarcomata,  especially  when,  under  irritation  or  inflammation,  the  former 
tend  to  recur  to  their  embryonic  forms,  it  may  well  be  doubted  whether  a  cartilaginous 
tumour  of  the  testicle  really  deserves  the  term  '  innocent.'  l 

To  show  how  certainly  a  cartilaginous  tumour  of  the  testis  may  run  a  fatal  course 
though  the  cartilaginous  element  may  very  largely  predominate,  any  other  cellulai' 
or  sarcomatous  structure  being  very  little  marked,  the  following  well-known  case  of 
Sir  James  Paget's  2  may  be  referred  to. 

A  man,  eet.  87,  two  years  before  admission  noticed  a  slight  painless  enlargement  of  the 
testicle,  which  perhaps  dated  to  an  injury.  A.  year  later  the  testis  was  severely  bruised  in  a 
fall.  It  now  gradually  enlarged.  On  admission  the  SAvelling  in  the  place  of  the  testicle  was 
roundly  oval,  unequal  on  its  surface,  lowly  tuberous,  perfectly  denned.  It  measured  ten 
inches  and  a  half  in  circumference  transversely,  was  very  heavy,  in  most  places  almost 
incompressibly  hard,  but  in  some  soft  and  yielding.  The  scrotum  was  tightly  stretched  over 
it,  but  not  adherent  or  changed  in  texture.  Above  this  mass  the  swelling  extended  up  the 
cord,  which  felt  very  large  and  firm.  Three  weeks  before  admission  the  swelling  had  become 
increasingly  painful.  On  removal  of  the  diseased  testis  and  the  swelling  along  the  cord,  the 
mass  that  occupied  the  place  of  the  testis  was  of  nearly  oval  form,  smoothly  invested  with 
the  tunica  albuginea  and  the  thickened  and  partially  adherent  tunica  vaginalis.  It  was 
composed  of  tortuous,  cylindriform,  and  knotted  pieces  of  cartilage,  which  were  closely 
packed  and  embedded  in  tough,  filamentous,  white  connective  tissue.  Over  parts  of  this  mass 
a  layer  of  seminal  tubes  was  thinly  spread  out  between  it  and  the  tunica  albuginea.  Above 
this  mass,  along  the  cord,  were  masses,  conical,  oval,  or  rounded,  the  upper  ones  of  which 
resembled  a  chain  of  enlarged  lymphatic  glands,  and  contained,  as  they  were  followed  upwards, 
an  increasing  amount  of  soft  structure,  which  on  examination  was  found  to  be  filamentous 
and  densely  nucleated. 

The  patient  recovered  remarkably  well  from  the  operation,  and  left  the  hospital  apparently 
free  from  disease.     In  about  three  weeks,  however,  he  returned,  much  more  feeble,  panting 


1  It  should  be  mentioned,  however,  that  a  recent  English  authority,  Mr.  Butlin  {Sarcoma 
and  Carcinoma,  p.  25),  considers  that  some  cartilaginous  growths  of  the  testicle  consist  of 
pure  cartilage,  and  therefore  are  entirely  innocent.  It  is  however  noteworthy  that  Mr.  Butlin, 
with  his  extensive  knowledge  of  the  literature  of  the  subject  and  his  acquaintance  with  the 
preparations  in  our  museums,  is  only  able  to  refer  to  one  specimen  of  pure  cartilaginous  tumour 
(No.  2,783,  St.  Barth.  Mus.)  The  tumour  here  e  was  of  small  size,  and  composed  of  hyaline 
cartilage,  which,  in  its  aspect  and  disposition,  resembled  that  of  the  malignant  tumours,  but 
there  Avas  no  softer  tissue  present  save  a  thin  layer  of  fibrous  tissue  around  and  between  the 
portions  of  cartilage.'  The  growth  had  existed  four  years  in  a  young  man  set.  22.  Four 
years  after  castration  he  was  '  alive  and  in  perfect  health.'  There  is,  however,  nothing  to 
show  that  in  this  case  an  injury  might  have  not  set  up  inflammation  in  the  fibrous  tissue, 
and  thus  produced  cell  changes  in  the  fibrous  tissue,  and  thus  a  return  to  its  embryonic  stage, 
in  this  way  bringing  about  sarcomatous  degeneration,  though  at  the  time  of  examination 
no  soft  material  was  present. 

-  Med.-Chir.  Trans,  vol.  xxxviii.  p.  250. 
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on  the  least  exertion  and  scarcely  able  to  walk.  Ten  days  later  death  took  place  suddenly,  the 
chief  symptoms  having  been  referred  to  the  lungs  by  increasing  breathlessness,  though  the 
physical  signs  remained  somewhat  indefinite. 

Post-mortem  examination. — Two  dilated  and  tortuous  lymphatic  vessels  ran  upwards  from 
the  scar,  being  filled  with  growths  similar  to  those  met  with  below.  These  became  connected 
above  with  a  swelling  resembling  a  hen's  egg,  probably  a  diseased  lymphatic  gland,  which 
adhered  closely  to  the  front  of  the  inferior  cava.  At  this  spot  a  cartilaginous  growth  pro- 
jected from  one  of  the  lymphatics  into  the  cavity  of  the  vein.  It  was  branched  like  a  stunted, 
leafless  shrub,  and  one  or  two  isolated  tuftlike  growths  of  cartilage  were  attached  to  the  inner 
coat  of  the  vein  close  by.  The  only  other  evidently  diseased  parts  were  the  lungs,  which  were 
so  much  enlarged  by  the  formation  in  them  of  cartilage  masses,  as  to  weigh  together  eleven 
pounds  and  a  half.  The  cartilage  either  existed  in  the  healthy  pulmonary  tissue  as  cylindrical, 
nearly  spherical  lobed  masses  which  could  be  easily  shelled  out,  or  were  attached  as  small 
shrublike  growths  to  the  lining  membrane  of  the  larger  branches  of  the  pulmonary  artery. 

Origin  of  enchondromata  in  the  testicle. — -The  mode  of  production  of  a  tissue  like 
cartilage  in  soft  parts  such  as  the  testis  was  never  satisfactorily  explained  till 
Professor  Virchow  ^showed  that  it  originated  in  the  interstitial  connective  tissue  of 
the  organ.  This  writer  points  out  that  the  connective  tissue  is  often  in  a  state  of 
irritation  of  traumatic  origin,  especially  after  a  contusion,  and  that  thus  irritated  it 
later  on  undergoes  conversion  into  cartilage,  this  conversion  being  compared  to  what 
takes  placed  in  the  periosteum  after  fractures,  at  the  time  of  the  formation  of  carti- 
laginous callus. 

It  is  readily  intelligible  how  this  cartilage,  at  first  highly  cellular,  and  originating 
in  inflamed  and  irritated  connective  tissue,  may  a  little  later  find  its  way  into  the 
lymphatics  which  so  richly  abound  in  the  testicle,  a  view  which  seems  more  probable 
than  that  according  to  which  the  lymphatics  were  the  starting-point  of  the  carti- 
laginous growths.2 

Symptoms  of  enchondromata  of  the  testis. — These  will  have  been  gathered  from 
what  has  been  written  above.  Among  the  most  important  are  hardness,  a  bossy  or 
lobulated  outline,  and  usually  a  slow  rate  of  growth,  perhaps  dating  back  to  an  injury. 

Treatment.— Early  castration  should  always  be  performed.  Not  only  is  it  impos- 
sible to  tell  how  far  the  nature  of  the  connective  and  fibrous  tissue  between  the  masses 
of  cartilage  is  simple  or  cellular,  innocent  or  sarcomatous,  but  it  must  be  remembered 
that  an  enlarged  testis  is  especially  liable  to  injury,  just  as  a  hydrocele  may  easily  be 
converted  into  a  hematocele.  ISTow  it  has  been  proved  that  after  injury  sarcomatous 
action  may  readily  be  lighted  up  in  tissues  which  may  have  up  to  that  time  been 
simply  fibrous  or  lowly  cellular.  And  I  may  here  remind  the  reader  of  a  fact  to 
which  Professor  Eindfleisch3  has  drawn  attention,  and  which  is  of  the  greatest 
clinical  importance.  '  The  glandular  and  other  organs  of  generation  are  generally  far 
more  prone  than  other  parts  to  exhibit  a  transition  of  simple  inflammatory  irritations, 
of  ulcers,  operation  wounds,  catarrhal  over-growths  (hyperplasia?),  into  sarcomatous, 
and  ultimately  into  cancerous  degenerations.  The  longer  a  formative  process  persists 
at  any  point  in  the  generative  system — as  e.g.  the  external  os — the  more  marked 
does  the  tendency  towards  luxuriant  proliferations,  and  finally  to  carcinosis,  become.' 

Fibromata  of  the  Testicle. 

These  are  extremely  rare.  One  of  the  best  authenticated  and  most  reliable,  on 
account  of  the  microscopical  examination,  is  a  case  which  was  brought  before  the 
Pathological  Society  by  Mr.  Warrington  Ha  ward.4  The  fibrous  tumour  in  this  case 
sprang  from  the  tunica  albuginea. 

A  man,  set.  81,  had  noticed  gradual  enlargement  of  the  right  testis  for  eight  years.     It 


1  Die  kmnkhqften  Geschwidste,  Bd.  i.  Vorl.  xvi.  Virch.  Arch.  Bd.  viii.  S.  402,  tab.  ix. 
fig.  12.  For  other  remarks  on  the  inflammatory  starting-point  of  these  growths,  the  initial 
stage  of  irritation,  and  what  may  be  termed  the  pre-enchondromatous  period.  W.  Busch, 
Chirurg.  Beobachtunyen,  S.  57,  may  be  consulted.  See  also  Virchow,  Char.  Annal.  185S, 
Bd.  iii.  s.  6.  2  Sir  J.  Paget,  loo.  supra  cit. 

3  Rindfleisch,  Path.  Bristol  (Syd.  Soc.  Trans.),  vol.  ii.  p.  107. 

4  Path.  Soc.  Trans,  vol.  xxiii.  p.  168, 
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was  painless,  but  inconveniently  heavy,  and  caused  a  dragging  sensation  along  the  cord.  The 
right  testis  was  nodulated,  hard,  elastic,  heav}r;  some  nodules  being,  however,  less  hard  than 
others.  The  cord  was  not  enlarged,  the  skin  was  not  adherent,  nor  could  any  tumour  be  felt 
in  the  abdomen  or  elsewhere.  The  growth  sprang  from  the  tunica  albuginea,  the  secreting 
structure  remaining  unchanged.  When  cut  into  it  creaked  under  the  knife,  the  sections 
exhibiting  numerous  opaque  white  bands  arranged  in  various  curves,  between  which  was  a 
greyish  homogeneous  basis.  The  microscopic  appearances  were  those  of  ordinary  wavy  fibrous 
tissue,  for  the  most  part  well  developed. 

M.  Cruveilhier  *  figures  what  appears  to  be  a  fibrous  tumour  originating  in  the 
substance  of  the  testicle  itself. 

He  observes  that  it  closely  resembles  a  fibrous  tumour  of  the  uterus,  or  rather  the  tissue 
of  an  uninrpregnated  uterus.  It  resisted  and  creaked  under  the  scalpel.  It  was  composed 
of  contorted  and  interlaced  greyish-white  fibres  forming  lobules,  with  vessels  penetrating 
their  interspaces.  It  was  very  heavy  in  comparison  with  tbe  size,  which  was  twice  the  natural 
size  of  the  testicle.  At  the  upper  part  of  the  tumour  was  a  gelatinous  mass,  which  seemed  to 
result  from  an  alteration  of  the  fibrous  tissue.  M.  Cruveilhier  had  several  times  observed  a 
similar  alteration  in  the  fibrous  structure  of  the  uterus.  He  could  discover  none  of  the 
natural  tissue  of  the  testicle,  and  believed  that  the  fibrous  tumour  was  formed  at  the  expense 
of  the  cellular  tissue  which  unites  the  seminal  tubes,  and  that  the  proper  tissue  of  the  gland 
was  atrophied  from  compression. 

It  seems  probable  that  microscopic  examination  would  have  shown  this  to  be 
a  fibromyoma  of  the  testis. 

Myomata  of  the  testis  are  extremely  rare.  The  muscular  tissue  may  occur  as  a 
solitary  mass,2  or  in  combination  with  other  tissues  in  cystic  sarcoma  of  the  testis.3 
It  is  usually  of  the  unstriped  variety.  Rokitansky  4  has  described  a  specimen  which 
was  as  large  as  a  goose's  egg,  and  contained  striped  muscle.  The  presence  of  muscular 
tissue  in  the  testis  has  been  explained  by  supposing  that  it  originates  in  some  inclusion 
of  the  muscular  tissue  of  the  mesoblast. 

Carcinoma  of  the  Testicle. 

The  encephaloid  or  soft  variety  of  carcinoma  is  not  unfrequently  met  with  in 
the  testicle.  Of  scirrhus  a  few  authenticated  instances  are  on  record.  '  Melanotic 
cancer '  has  also  been  said  to  have  occurred  here,  but  no  minute  examination  of  the 
structure  of  these  cases  is  given,  and  it  is  probable  that  they  were  cases  of 
melanotic  sarcoma. 

Encephaloid  Carcinoma. 

It  is  well  known  how  different  specimens  of  this  form  of  carcinoma  vary  in  the 
same  organ,  both  in  the  amount  and  in  the  firmness  of  their  fibrous  matrix.  In  the 
testicle,  however,  the  fibrous  element  is  usually  but  little  marked,  delicacy  and  a 
high  degree  of  vascularity  being  its  most  striking  features.  On  the  other  hand,  the 
alveolar  structure  stands  out  very  prominently,  the  alveoli  being  crowded  with 
epithelium  which  recalls  that  of  the  seminal  tubules.  It  is  highly  probable  that,  as 
in  the  liver  and  kidney,  the  starting-point  of  soft  carcinoma  of  the  testicles  is  to  be 
found  in  the  normal  gland-epithelium  of  the  viscus.  Thus  Birsch-Hirschfield  5  in 
a  case  of  this  kind  succeeded  in  tracing  the  epithelium  of  the  as  yet  unaltered 
tubules  into  that  of  the  alveoli  of  the  growth.  The  tubules  became  irregular  in 
shape,  their  enlargements  and  protrusions  became  crowded  with  proliferating 
epithelium,  and  after  awhile  these  epithelial  cells  were  found  to  be  no  longer  con- 
tained in  tubules,  but  to  be  passing  into  the  surrounding  tissues  and  thus  taking 
part  in  the  growth  itself. 

Encephaloid  carcinoma  usually  begins  at  one  point  in  the  centre  of  the  testicle, 
or  in  the  rete ;  and  the  tubuli  of  the  lobules  are  at  first  often  spread  out 
over  it.  It  has  its  origin  less  frequently  in  the  epididymis.  It  is  only  when  the 
tumour  is  examined  in  an  early  stage  that  we  can  tell  where  it  began ;  for  all  the 
structures  soon  become  involved  and  destroyed  by  the  disease,  and  the  whole  is 

1    Anat.  Path.  5e  livr.  pi.  i.  fig.  3.  2  Eindfleisch,  loc.  supra  cit.  p.  197. 

3  Billroth,  Virch.  Arch.  Bd.  viii.  4   Wien.  Zeitschr.  v.  1849. 

5  ArcMv  der  Heffliunde,  \x.  Z,  537.     180,°. 
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reduced  to  a  cancerous  mass,  in  which  none  of  the  natural  components  of  the  testicle 
can  be  traced.  The  mass  has  a  soft  pulpy  consistence  and,  commonly,  a  more  or  less 
uniform  white  or  pinkish-white  colour.  When  squeezed,  a  creamy  fluid  oozes  from 
its  cut  surface  at  a  multitude  of  points  ;  and  if  a  stream  of  water  be  directed  upon 
it,  the  greater  part  is  washed  away,  leaving  a  flocculent,  filamentous,  areolar 
structure,  in  the  interstices  of  which  the  creamy  fluid  had  been  contained.  It  is 
usually  so  soft,  and  the  areolar  basis  is  so  fragile,  that  it  is  liable  to  give  way  in 
consequence  of  a  slight  blow,  or  without  any  such  cause  the  blood  becomes  effused 
in  its  substance.  This  may  take  place  at  many  points,  inter stiti ally  or  into  ragged 
cavities  formed  by  the  pressure  of  the  blood;  and  the  effused  blood,  undergoing 
changes,  gives  rise  to  a  variety  of  appearances  and  discolorations.  Sometimes  the 
fibrous  skeleton  is  thicker  and  tougher,  giving  a  firmer  consistence  to  the  mass  and 
simulating  '  fibrous  tumour,'  and  it  may  be  arranged  in  places  concentrically,  so  that 
the  more  fluid  elements  appear  as  if  they  were  ai'ranged  in  cysts. 

Changes  due  to  fatty  and  caseous  degeneration  of  parts  of  the  growth  are  very 
common.  Softening^  may  occur,  producing  cavities  filled  with  grumous  pultaceous 
substance ;  or  the  cells  and  tissue  may  become  impregnated  with  oily  matter,  giving 
a  yellow  colour  to  parts.  None  of  these  changes  are  of  much  practical  importance, 
or  affect  materially  the  progress  of  the  disease.1 

Gradually  the  mass  increases  ;  sometimes,  however,  not  quite  steadily.  There 
are  often  periods  during  which  it  seems  to  be  quiescent ;  or  an  actual  temporary 
diminution  of  size  may  be  caused  by  absorption  of  fluid  effused  during  the  earlier 
stages  into  the  tunica  vaginalis.  The  hope  thus  engendered  is  only  destined  to  be 
soon  dispelled  by  the  rapid  progress  of  the  malady.  The  tunics  of  the  testis  yield 
under  the  pressure  of  the  quickly  increasing  tumour  more  readily  than  might  have 
been  expected,  and  become  stretched  to  a  very  great  extent,  so  that  although  the 
tumour  may  attain  to  large  size,  they  seldom  give  way.  Even  when  the  tunica 
albuginea  has  given  way  the  scrotum  expands  for  awhile.  It  may  then  become 
adherent  and  ulcerate,  and  the  true  fungus  hsematodes  appears  growing  rapidly  with 
a  sloughy  surface  which  bleeds  readily.  But  as  a  general  rule,  before  there  is  time 
for  this  to  have  taken  place  the  testicle  has  been  amputated  or  the  disease  has 
extended  along  the  spermatic  cord  to  the  abdomen,  the  lumbar  glands  and  other 
organs  have  become  involved,  and  the  patient  has  sunk  under  the  depressing  and 
destructive  effects  of  the  disease. 

The  surfaces  of  the  tunica  vaginalis  are  usually  partially  adherent ;  what  remains 
of  its  cavity,  especially  at  the  upper  part,  is  filled  with  blood-stained  fluid. 

Separate  deposits  maybe  detected  in  the  areolar  tissue  along  the  cord.  The 
lumbar  and  pelvic  glands  become  affected,  and  large  masses  of  the  growth  may  be 
found  reaching  upwards  along  the  aorta  and  vena  cava  as  far  as  the  diaphragm. 
The  bones  of  the  lumbar  vertebra?  are  often  more  or  less  destroyed,2  and  the  liver 
and  the  lungs  frequently  contain  secondary  deposits. 

Course  and  symptoms  of  carcinoma  of  the  testis. — The  situation  of  the  affected 
testis  is  at  first  occupied  by  a  regular  oval  or  pyriform  mass.  This  is  at  first 
rather  firm,  and  the  firmness  is  uniform  and  the  surface  smooth.  After  a  time  the 
mass  become  softer,  at  some  parts  more  than  others,  so  as  to  have  a  pulpy,  elastic, 
or  fluctuating  feel,  tempting  a  lancet-thrust.  It  is  not  commonly  very  tender  or 
painful.  If  there  is  pain,  it  is  dull,  not  acute  or  lancinating.  Pressure  does  not 
elicit  at  any  part  the  peculiar  sensation  of  the  testicle  being  touched.  The  veins 
of  the  scrotum  become  turgid.  The  cord  is  free  at  first,  and  the  vas  deferens  can 
be  felt  to  be  natural.  Soon  the  cord  becomes  thick  and  full  from  turgescence  of  its 
vessels,  perhaps  thick  and  firm  from   deposit  of  medullary  matter  in   it.     As  the 

1  In  a  case  which  lasted  more  than  five  years  the  slow  progress  was  attributed  to  the 
process  of  retrograde  metamorphosis  in  the  centre  of  the  tumour  nearly  balancing-  that  of 
growth  at  the  circumference.  Trans,  of  roth.  Soc.  vol.  x.  p.  205.  In  another  case  of  similar 
duration  the  mass  was  firmer  than  usual.     Med.  Times  and  Gaz.  vol.  xx.  p.  291. 

2  In  a  patient  of  Mr.  Cline's,  referred  to  by  Sir  B.  Brodie  (Lond.  Med.  Gaz.  vol.  xiii. 
p.  408),  a  year  after  castration  complete  paraplegia  made  its  appearance,  the  cord  having  be- 
come involved  in  the  course  of  carcinomatous  erosion  of  the  vertebra?. 
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lumbar  glands  become  involved  the  swelling  thus  formed  may  usually  be  felt  in  the 
loin.  Pain  is  now  a  more  marked  and  constant  symptom.  It  is  complained  of  along 
the  cord,  in  the  loin,  and  sometimes  in  the  back  and  down  the  thigh  ;  occasionally  it 
is  present  in  paroxysms,  to  use  the  patient's  own  words, '  doubling  him  up.'  Another 
sign  that  the  disease  has  now  reached  an  advanced  stage  is  seen  in  the  interference 
with  the  venous  circulation  brought  about  by  the  masses  of  new  growth.  The  veins 
of  the  scrotum  become  still  larger  and  more  varicose,  the  lower  extremities  may  become 
©edematous.  Thus  it  comes  about  that  as  the  disease  progresses  the  health  suffers, 
the  patient  becoming  weak  and  thin,  with  anxious  expression.  It  is,  however, 
important  to  remark  that  this  alteration  in  the  general  health  is  by  no  means  con- 
stant, or  even  usual,  in  the  early  stages,  and  that  it  has,  therefore,  no  necessary 
connection  with  the  malady,  but  is  only  a  result  of  the  effect  of  the  malady 
upon  the  constitution.  So  much  is  said  and  written  about  cancerous  cachexia, 
that  cachexia  comes  to  be  regarded  as  a  necessary  associate  of  cancer.  Hence 
physicians  and  surgeons  rely  upon  it  as  a  means  of  diagnosis,  and  conceive  that 
a  disease  cannot  be  cancerous  because  the  patient's  health  is  good ;  whereas,  in 
reality,  cancer,  especially  in  early  and  middle  life — the  periods  in  which  the  testicle 
is  most  commonly  attacked — fastens  itself  often,  perhaps  oftenest,  upon  those 
who  are  well  nourished  and  florid,  who  seem  the  most  healthy  and  robust,  and 
so  give  promise  of  long  life  and  vigour. 

The  formation  of  '  fungus  hsematodes '  from  a  protrusion  of  the  carcinomatous 
testis  through  its  coverings  has  already  been  alluded  to.  The  occurrence  of  this 
is  rare  nowadays  owing  to  castration  being  usually  recommended  and  accepted  by 
the  patient  before  this  stage  is  reached. 

Even  where  no  attempt  has  been  made  to  remove  the  growth  ulceration  does  not 
always  take  place.  The  closing  stage  of  the  disease  is  always  a  veiy  sad  one.  Pain 
and  tenderness  of  the  abdomen  increase,  the  appetite  fails  utterly,  nausea  and 
vomiting  set  in,  the  face  becomes  wan  and  pinched,  the  skin  somewhat  jaundiced, 
while  the  rapid  emaciation  of  the  parts  above  the  disease  causes  a  painful  contrast 
with  the  swollen  and  oedematous  lower  extremities  ;  the  pulse  becomes  increasingly 
thready  and  rapid,  hiccough  is  often  present  before  the  closing  of  the  scene,  and  thus 
the  patient  sinks. 

Carcinoma  of  the  testis  may  make  its  appearance  at  any  period  of  life,  but  it  is 
most  common  in  the  first  half  of  adult  life,  i.e.  from  twenty  to  forty.1  It  is  rare 
after  sixty,  and  practically  unknown  in  infancy.2 

Encephaloid  carcinoma  of  the  testicle  is  usually  rapid  in  all  its  stages.  The 
average  duration  of  the  disease  is  eighteen  months  to  two  years.  Where  the  disease 
is  said  to  have  been  of  longer  duration,  it  is  not  improbable  that  the  testis,  during 
the  earlier  part  of  the  time  was  nob  affected  by  carcinoma,  but  by  some  inflammatory 
disease  on  which,  at  a  later  period,  carcinoma  supervened.  It  is  well  known  how 
often  malignant  disease  attacks  organs  damaged  by  previous  inflammation,  though 
this  refers,  to  speak  more  exactly,  to  sarcomata  rather  than  to  carcinomata  (p.  541). 
Encephaloid  carcinoma  never  attacks  both  testes,  a  point  of  distinction  between  it 
and  medullary  sarcoma. 

Diagnosis  of  malignant  disease  of  the  testis. — Under  this  head  both  carcinoma 
and  sarcoma  will  be  included.  In  the  early  stage  these  growths  are  liable  to  be 
confused  with  chronic  inflammatory  enlargements  of  the  testis  owing  to  their  often 
possessing  at  this  period  an  oval  shape,  a  smooth  outline,  and  a  certain  degree  of 
hardness.  A  little  later  the  indistinct  fluctuation  which  accompanies  the  softening 
that  is  now  setting  in,  coupled  perhaps  with  the  presence  of  fluid  in  the  cavity  of  the 

1  Mr.  Butlin  {Sarcoma  and  Carcinoma,  p.  21)  writes  as  follows  :  '  Though  after  twenty  years 
no  age  was  free  from  its  occurrence,  carcinoma  of  the  testis  was  most  frequent,  between  the 
iiij-hs  of  thirty-five  and  forty-five.' 

2  Mr.  Butlin  (he.  supra  cit.  p.  22)  thus  speaks  of  the  rarity  of  carcinoma  of  the  testicle  in 
infancy :  '  I  imagine  before  the  age  of  ten  two  causes  concur  to  render  carcinoma  rare :  first, 
the,  little  liability  to  cancerous  degeneration  of  epithelium  of  any  part  at  so  early  an  age  ; 
second,  the  inactive  condition  of  the  epithelium  of  the  testis  before  the  age  of  puberty.' 
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tunica  vaginalis,  causes  a  deceptive  resemblance  to  an  old  hydrocele  or  hematocele 
with  thickened  walls,  especially  where,  as  may  happen  with  the  last-named  disease, 
transparency  is  entirely  wanting,  and  the  tumour  feels  heavy  and  fluctuates 
obscurely. 

The  following  are  amongst  the  points  upon  which  most  reliance  may  he  placed. 
Continuous  and  quickly  progressing  solid  enlargement  of  the  testis  without  in- 
flammation; greater  weight,1  unequal  consistency  of  the  swelling  at  different  parts 
of  the  surface,  absence  of  transparency,  tendency  of  the  scrotal  veins  to  become 
enlarged,  and  of  the  scrotal  tissues  to  become  adherent,  and  finally  increasing  aches 
or  painfulness. 

In  some  doubtful  cases  additional  information  should  at  once  be  sought  for  by 
tapping  or  an  exploratory  puncture  carefully  enlarged.  The  latter  is  preferable,  as 
it  gives  more  certain  information,  and  is  the  best  treatment  in  those  cases  of  hydrocele 
and  hematocele  that  are  likely  to  be  mistaken  for  malignant  disease.  Where  possible 
the  incision  should  be  made  with  antiseptic  precautions.  The  amount  of  blood 
which  flows  through  the  cannula  of  a  trocar  thrust  into  a  testicle  the  subject  of  rapidly 
growing  malignant  disease  is  sometimes  so  great  as  to  lead  to  the  supposition  that  it 
must  be  a  hematocele.  It  is  to  be  remarked,  however,  that  in  such  cases  the 
diminution  of  the  swelling  is  not  so  proportionate  to  the  flow  of  blood  as  it  is  in 
hematocele.  Furthermore,  the  blood  is  usually  bright,  not  dark  and  altered  as  when 
it  is  drawn  off  from  an  old  hematocele.  This  subject  has  also  been  alluded  to 
(p.  510). 

In  those  cases  where  the  swelling  is  small,  and  may  perhaps  be  due  to  chronic 
inflammation,  a  course  of  mercury,  or  potassium-iodide,  combined  with  careful 
strapping  may  be  justifiable;  but  where  the  case  is  of  any  duration  and  where  the 
delay  involved  by  the  above  treatment  may  perhaps  be  fatal,  an  exploratory  incision 
made  with  antiseptic  precautions  will  be  the  wiser  course. 

Treatment. — Early  castration  is  imperatively  required.  A  sufficient  number  of 
cases  have  been  recorded  to  show  the  benefit  that  may  result  from  the  operation.  Thus 
Mr.  Curling  2  mentions  four  cases  in  which  after  removal  of  the  testis  for  malignant 
disease,  i.e.  of  the  medullaiy  or  encephaloid  variety,  life  was  prolonged  for  fifteen, 
five,  nine,  and  twelve  years,  and  in  the  last  three  cases  the  patient  was  still  alive 
when  the  last  report  was  received.     And  even  if,  as  happens  most  frequently,  the 

1  The  late  M.  Nelaton  used  to  cast  great  doubt  upon  the  value  of  specific  weight  in  the 
diagnosis  of  tumours  of  the  testis.  Remarks  of  his  on  this  subject  will  be  found  in  the  Arch. 
gen.  de  Med.  1857,  torn.  ii.  p.  738;  and  in  the  American  edition  of  his  Clin.  Lent,  on  Surg. 
from  notes  by  Dr.  W.  F.  Atlee,  p.  633  et  seq.,  are  the  following  remarks  :  '  Great  weight  of 
the  tumour  is  found  in  authors  as  one  of  the  symptoms  of  cancerous  affection  of  the  testicle, 
hut  long  ago  he,  M.  Nelaton,  had  his  doubts  about  it,  and  the  following  is  the  result  of  his 
examinations:  A  large  glass  full  of  water  was  in  readiness,  and  a  testicle  after  its  ablation 
was  put  into  it,  the  displaced  water  being  received  in  a  basin  in  which  the  glass  stood.  Tne 
displaced  water,  of  course  equal  in  volume  to  the  testicle,  was  then  weighed,  and  after  it 
the  testicle  itself.  This  was  done  on  many  different  occasions,  and  it  showed  that  if  the 
cancerous  mass  weighs  250  grammes,  the  water  will  weigh  245.  Now  it  is  most  certainly 
impossible  for  any  hand  to  detect  so  small  a  difference  as  this ;  and  moreover  it  must  be 
recollected  that  the  contents  of  a  hydrocele  are  serum,  which  is  heavier  than  water :  again 
thei'e  is  the  testicle,  and  in  addition  to  the  rest  are  the  envelopes  of  the  part,  the  same  in 
both  cases,  and  tending  to  equalise  still  more  the  specific  gravity.'  In  another  case  the  tumour 
weighed  144  grammes,  and  the  water  which  it  displaced,  135.  In  a  third  case  the  difference 
was  about  five  grammes.  The  following  are  the  concluding  remarks  of  the  first-named 
article  :  '  On  peut  done  dire  que  le  signe  tire  du  poids  specifique  des  tumeurs  du  testicule  est 
un  signe  qui  ne  saurait  avoir  aucune  valeur.  O'est  la,  dit  M.  Nelaton,  un  de  ces  signes  qui 
ont  ete  inventes  dans  le  cabinet,  et  qui  ne  sont  transmis  jusqu'a  nous  que  parce  que  personne 
n'a  songe  a,  en  verifier  l'exactitude.' 

3  Loc.  supra  cit.  pp.  341,  342.  Mr.  Curling  also  refers  to  cases  quoted  by  Dr.  Raring,  of 
Hanover  (Ueber  den  Markschwamm  der  Hoden),  in  which  considerable  intervals  had  elapsed 
since  the  removal  of  the  testicle — viz.  five  years  in  two  cases,  three  and  two  years  in  two 
others,  and  the  patients  were  still  in  the  enjoyment  of  perfect  health.  In  the  Med.  Times 
and  Gaz.  1850,  vol.  ii.  p.  287,  a  case  of  Mr.  Cock's  is  mentioned  in  which  a  patient  remained 
in  good  health  for  six  years  after  castration  for  medullary  cancer,  being  at  length  lost  sight  of 
in  consequence  of  his  emigration  to  Australia. 

Vol.  III.  N  N 
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disease  returns,  a  useful  life  may  yet  be  prolonged,1  the  patient,  rid  of  a  wearisome 
encumbrance,  is  made  more  comfortable,  and,  towards  the  close,  death  from  internal 
deposits  of  malignant  disease  is  not  accompanied  with  the  same  distress  both  to  the 
patient  and  those  around  him  as  when  the  disease  is  situated  externally. 

As  a  rule,  no  operation  should  be  performed  when  the  cord  is  extensively 
involved,  when  masses  can  be  felt  deep-seated  in  the  iliac  fossa  and  lumbar  region, 
when  there  is  any  evidence  that  the  liver  or  lungs  are  involved,  or  when  the  jaundiced 
sallow  tint  and  rapid  emaciation  point  to  the  disease  having  become  general.  Tn 
cases  at  all  advanced,  though  the  patient  might  be  rid  of  an  encumbrance,  the  opera- 
tion would  be  very  liable  to  be  followed  by  a  low  form  of  peritonitis,  or,  before  the 
wound  was  healed,  swelling  would  probably  appear  along  the  inguinal  region  and  a 
protrusion  of  the  growth  take  place  from  the  upper  extremity  of  the  wound. 

SCIBRHUS    OF    THE    TESTICLE. 

This  form  of  carcinoma  is  of  extremely  rare  occurrence  in  the  testicle.  Its 
existence  has  been  much  disputed  and  even  denied  by  many  pathologists.  Thus 
Rindfleisch  2  states  that  soft  cancer  is  the  only  form  which  affects  the  testis.  Mr. 
Rutlin3has  never  met  with  any  case  which,  to  his  mind,  has  been  proved  to  be 
scirrhus  by  microscopical  examination.  Lebert,  Forster,  Virchow  do  not,  as  far  as 
I  have  been  able  to  make  out,  recognise  the  existence  of  this  variety  in  the  testicle ; 
on  the  other  hand  Klebs  4  gives  a  very  complete  account  of  a  specimen  which  he  found 
in  the  Anatomical  Museum  at  Prague.  The  fullest  attempt  to  establish  the  existence 
of  this  variety  of  carcinoma  of  the  testicle  will  be  found  in  a  paper  by  M.  Nepven.5 
This  writer  considers  that,  though  rare,  scirrhus  of  the  testis  does  occur,  and  that 
the  following  are  amongst  its  best  marked  features.  The  age  at  which  it  appears  is 
more  advanced  than  in  the  case  of  encephaloid  carcinoma.  Its  commencement  is  very 
obscure  and  its  course  extremely  slow,  the  mean  duration  of  eight  cases  having  been 
six  years.  The  size  attained  by  the  diseased  testis  is  usually  by  no  means  great, 
thus  contrasting  with  the  great  development  attained  to  by  many  soft  cancers  of 
the  testis.  The  hardness  of  the  tumour  is  extreme ;  microscopically,  the  carcinoma 
consists  of  very  thick  connective-tissue  trabecular,  in  which  the  alveoli  contain 
epithelial  cells  of  which  the  polymorphism  is  clearly  marked. 

Dermoid  Cysts  of  Testicle. 

Like  the  ovary,6  the  testicle  is  occasionally  the  seat  of  dermoid  cysts  having  much 
the  structure  of  true  skin,  with  cuticle,  hair-bulbs,  and  sebaceous  follicles,  and  con- 
taining the  products  of  these  structures,  viz.  epithelial  scales  in  various  states,  hairs, 
and  waxy  or  oily  matter.  Sometimes,  in  addition,7  masses  of  bone,  with  or  without 
teeth,  are  embedded  in  the  wall  of  the  cyst;  and  there  may  be  other  solid  matter, 
fibrous  or  cerebriform,  with  cavities  containing  fluid  of  various  colour  and  consistence. 
The  osseous  masses,  which  may  consist  of  true  bone,  are  of  two  kinds  ;  thus  they  may 
be  of  irregular  shape,  and  uneven  on  the  surface;  and  the  teeth,  which  may  have 
crowns  and  fangs  like  ordinary  teeth,  are  commonly  crooked  and  disposed  in  a 
disorderly  manner,  quite  unlike  the  teeth  in  a  jaw.  In  other  cases  the  bone  is 
better  formed  and  contains  normal  teeth.     Thus  in  a  dermoid  cyst  removed  by  Dr. 

1  Mr.  Curling  (loc.  supra  cit.  p.  344)  relates  the  case  of  an  eminent  barrister  who  for 
two  years  and  a  half  after  the  removal  of  a  testicle  for  encephaloid  carcinoma  was  able  to 
continue  the  practice  of  his  profession  to  the  great  advantage  of  bis  family,  death  ultimately 
taking  place  from  a  recurrence  of  the  disease  in  the  lumbar  region. 

2  Path.  Hist.  Syd.  Sue.  Tr.  vol.  ii.  p.  104.  s  Loc.  supra  cit.  foot-note,  p.  18. 

1    Handb.  d.  Path.  Anat.  S.  1,008.  5  Arch.  yen.  de  Med.  1870,  torn.  i.  pp.  120,  314. 

6  Where  from  two-thirds  to  four-fifths  of  all  the  known  cases  occur. 

7  Thus  Kocber  (Pitha  und  Billroth,  Handb.  d.  allg.  und  spec.  Chir.  Bd.  iii.  Abth.  2,  S.  302) 
divides  these  cysts  into  teratoma  simplex  and  teratoma  complication  ;  under  the  latter  come 
those  cysts  which  contain  bones. 
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Van  Buren  l  from  the  testicle  of  a  boy,  a  portion  of  well- formed  inferior  maxillary 
bone  was  found  with  several  molars,  and  a  bicuspid  tooth  firmly  fixed  in  it.  These 
tumours  have,  in  most  instances,  been  observed  soon  after  birth,  and  are,  probably, 
usually  congenital.  The  rate  of  their  increase  varies  a  good  deal.  Sometimes 
they  do  little  more  than  increase  pari  passu  with  the  growth  of  the  individual ; 
or  they  may  grow  at  a  somewhat  quicker  rate;  and  they  are  liable  to  sudden 
accessions  of  increase,  which  ruay  be  due  to  an  injury,  and  may  be  attended  with 
inflammation.  The  inflammation  has,  in  one  or  two  instances,  gone  on  to  suppuration ; 
and  the  bursting  of  the  abscess  has  been  attended,  or  followed,  by  the  discharge  of 
oily  matter,  hair,  teeth,  or  bony  fragments,  a  fistulous  opening  sometimes  remaining 
as  when  a  similar  cyst  in  the  ovary  suppurates  and  discharges.  In  the  greater 
number  of  recorded  cases  these  masses  appear  to  have  been  developed  in  the  testicle ; 
but  it  is  not  certain,  from  the  description  of  other  cases,  that  this  was  so ;  and  in 
one  described  by  Yelpeau  -  the  tumour  could  be  dissected  from  the  testicle,  which 
was  slightly  atrophied. 

The  mode  of  origin  of  these  cysts  is  quite  obscure.  The  following  are  the  views 
on  the  subject,  (a)  In  accordance  with  the  views  of  Geoffroy  Saint-Hilaire,3  these 
tumours  have  been  thought  by  most  pathologists  to  be  due  to  '  fetal  inclusion ; '  that 
is  to  say,  it  is  conceived  that  the  more  or  less  imperfect  germs  of  a  second  fetus 
have  been  included  in  the  testicle  during  development.  It  may,  however,  well  be 
doubted  whether  such  a  process  ever  takes  place ;  and  the  probability  of  its  being  the 
cause  of  the  formations  in  question  is  by  no  means  accepted  in  the  present  day.  In 
favour  of  this  view  may  be  brought  forward  the  very  strong  resemblance  that  some 
of  the  bones  in  these  cysts  bear  to  normal  bones  of  the  skeleton,4  and  the  fact  that 
such  cysts,  though  most  common  in  the  ovary  and  the  testicle,  which  may  be 
supposed  to  possess  an  unusual  degree  of  formative  power  and  activity,  are  not 
unknown  elsewhere.5 

(b)  That  these  cysts  are  the  result  of  departures  from  the  natural  formative 
processes  in  the  testicle  at  the  period  when  the  developmental  forces  are  in  activity 
and  when  morbid  products  are  more  prone  to  be  composed  of  natural  structures  than 
they  are  when  occurring  at  subsequent  periods  of  life.  Moreover,  the  peculiar 
function  of  this  organ  and  of  the  ovary  may  predispose  either  gland,  under  certain 
circumstances,  to  the  evolution  of  some  structures  which,  in  the  natural  course  of 
things,  should  result  from  the  combination  of  their  secretions.  The  '  heterotopia 
plastique '  of  Lebert,  in  other  words,  the  production  of  these  structures  by  forces 
existing  in  the  part,  is  held  by  pathologists  of  the  present   day  to    be    more  in 

1  Dr.  Van  Buren,  Sure/.  Dis.  of  Gen.  Ur.  Organs,  p.  443  ;  see  also  the  account  of  a  paper 
by  the  same  writer  '  On  Tumour  of  Testis  containing  Foetal  Bernains,  with  a  Case,'  Syd. 
&oc.  Bi.  Ret.  1865-1866,  p.  381.  Dr.  Yan  Buren  here  removed  the  left  testicle  of  a  child, 
get.  2^  years,  on  account  of  a  tumour  which  had  been  thought  to  he  a  hydrocele  and  treated 
with  a  seton,  hut  with  the  effect  of  causing  much  suppuration,  recurring  at  intervals,  and  the 
protrusion  of  a  fungus  about  the  size  of  a  walnut,  and  of  a  very  malignant  appearance.  In  a 
case  recorded  by  Dr.  MacEwen  (Glasgow  Med.  Journ.  Oct.  1878)  the  patient  was  a  hoy  of 
15.  The  tumour  was  noticed  shortly  after  birth,  and  grew  proportionately  with  the  rest  of 
the  patient's  body.  It  was  oval,  smooth,  heavy,  semi-fluctuating  in  some  parts,  hard  in 
others.  The  skin  was  not  adherent.  One  large  cyst  and  several  small  ones  were  found. 
Bundles  of  hair  and  masses  of  hone  and  cartilage  were  present.  One  of  the  hones  resembled 
a  foetal  sphenoid,  and  the  other  a  superior  maxilla.  A  somewhat  similar  case  is  recorded  by 
Tilanus  (Schmidt's  Jahrbucher,  c.  171). 

2  Velpeau,  Clin.  Chir.  torn.  iii.  p.  198,  1841 ;  Cruveilhier,  Traite  d"Anat.  path.  torn.  i. 
p.  874, 1849. 

3  Hist,  gener.  et  partic.  des  anom.  de  Vorgan.  torn.  iii.  art.  Monstres  endocymiens  ;  1836. 

4  As  in  M.  Velpeau's  case  which  occurred  in  1840,  and  still  more  recently  in  that  of  Dr. 
Van  Buren.  Less  importance  is  of  course  to  be  attached  to  older  accounts  of  cases,  as  these 
show  evidence  of  descriptions  based  upon  imagination  as  well  as  facts. 

5  As  in  a  very  remarkable  specimen  contained  in  the  series  of  malformations  in  St.  Barth. 
Hosp.  Mus.  Ser.  3368  A.  In  the  anterior  mediastinum  of  a  woman,  set.  21,  a  tumour, 
probably  of  congenital  origin,  contained  portions  of  skin  and  fat,  sebaceous  matter,  and  two 
pieces  of  bone,  like  parts  of  upper  jaws,  in  which  seven  well-furmed  teeth  were  embedded. 
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accordance  with  other  teratological  and  pathological  phenomena  that  the  '  inclusion  ' 
theory  of  Saint-Hilaire. l 

(c)  The  theory  based  upon  Professor  Owen's  view  of  partheno-genesis,  which  is 
founded  upon  observation  of  those  aphides  who  after  one  impregnation  continue  to 
bring  forth  successive  generations  ;  it  being  suggested  according  to  this  view  that  even 
in  the  human  body  the  foetus  when  born  of  its  mother  may,  in  exceptional  cases, 
contain  witbin  it  the  germ  of  another  foetus. 

Diagnosis.- — This  may  usually  be  made  by  the  history,  the  tumour  being  usually 
known  to  be  congenital,  by  its  irregular  shape  and  very  varying  consistency  at 
different  parts,  by  the  escape  of  greasy  fatty  material  after  ah  exploratory  puncture 
or  incision,  and  by  the  fact  that  the  tumour  possesses  characters  which  are  entirely  its 
own,  and  not  shared  by  any  of  those  which  are  ordinarily  developed  in  this  region. 

Treatment. — Extirpation  should  always  be  performed.  The  tumour  is  not  likely 
to  be  of  malignant  nature,  nor  to  be  followed  by  any  disease  of  that  kind  in  other 
parts.  In  none  of  the  cases  which  have  been  recorded,  however,  has  the  sequel  been 
sufficiently  given  to  determine  this  point.  It  is  quite  possible  that  encephaloid 
disease  may  be  engrafted  upon  it,  and  may  have  been,  in  some  instances,  the  cause 
of  a  more  rapid  increase  of  size.  In  performing  the  operation,  it  should  be  remem- 
bered that  the  testicle  may  be  free,  and  that  in  one  case  (Velpeau's)  it  was  left 
uninjured,  though  the  patient  died  of  purulent  infection. 

Castration. 

Having  ascertained  the  absence  of  any  hernia  2  upon  the  side  to  be  operated  upon, 
the  surgeon  grasps  the  testicle  with  the  left  hand  and  makes  an  incision,  from  the 
external  abdominal  ring  to  the  bottom  of  the  scrotum,  so  as  to  insure  free  and  easy 
drainage.  In  cases  where  the  skin  is  involved  by  a  growth,  or  ulcerated  by  a  hernia 
testis,  two  elliptical  incisions  should  be  made,  wide '  of  the  disease  and  meeting  above 
and  below.3  In  cases  of  any  doubt,  as  where  an  old  hematocele  may  be  mistaken  for 
a  solid  tumour  of  the  testis,  the  cavity  of  the  tunica  vaginalis  should  next  be  opened 
by  another  incision,  and  the  testis  itself  examined  in  order  to  clear  up  the  nature  of 
the  case.  It  is  also  well  to  open  the  cavity  of  the  tunica  vaginalis  in  cases  of  a  very 
large  tumour,  as  the  bulk  may  be  considerably  reduced  by  the  withdrawal  of  several 
ounces  of  fluid.4  The  scrotal  coverings  are  then  quickly  shelled  off  with  the  right 
hand,  while  the  testicle  is  still  further  protruded  with  the  left.  The  spermatic  cord 
should  now  be  carefully  isolated  as  high  as  may  be  necessary,  the  inguinal  canal  being 
cautiously  opened  upon  a  director,  if  this  be  needed  to  get  well  above  the  disease.  An 
aneurism  needle  5  armed  with  a  double  ligature  of  stout  silk  Avhich  has  been  soaked 
for  a  quarter  of  an  hour  in  carbolic  acid  (1-30)  is  passed  through  the  cord,  the 
loop  of  the  ligature  cut,  the  needle  is  withdrawn,  and  the  cord  having  been  thus 

1  Amongst  those  holding  this  view  are  Prof.  Humphry ;  Sir  J.  Paget  (Lect.  on  Surg. 
Path.  p.  446.) ;  Mr.  Holmes  {Surg.  Treat,  of  Children's  Dis.  p.  625)  ;  Dr.  Payne,  Jones  and 
Sieveking's  Path.  Anat.  p.  732. 

2  Sir  E.  Home  (Obs.  on  Cancer,  p.  236)  relates  a  case  where  after  the  operation  had  been 
completed  and  the  wound  dressed,  a  fit  of  coughing  forced  off  the  dressings  and  caused  a 
protrusion  of  several  convolutions  of  small  intestine,  the  patient  having  had  a  hernia,  the 
descent  of  which  had  been  prevented  by  an  enlarged  testicle.  Mr.  Curling  (loc.  supra  cit.  p. 
478)  mentions  two  cases  of  removal  of  diseased  testicles  of  considerable  size,  in  which,  during 
division  of  the  cord,  a  hernial  sac  containing  a  small  piece  of  omentum  was  opened,  of  the 
existence  of  which  he  was  not  aware.  A  compress  was  applied,  and  both  patients  recovered 
favourably.  Prof.  Humphry,  after  performing  the  operation  of  castration  on  the  dead  subject 
during  lecture,  found  that  the  lower  part  of  a  hernial  sac  had  been  removed  with  the  testicle. 

'  3  Where  the  skin  has  been  much  stretched  the  surgeon  may  remove  some  by  similar 
incisions,  but,  as  a  rule,  this  is  not  called  for  unless  the  vitality  of  the  skin  is  also  distinctly 
impaired. 

1  Where  there  are  many  cysts  and  softened  patches  in  the  line  of  the  incision  the  knife 
should  be  used  carefully ;  a  testis  which  is  the  seat  of  soft  or  rapid  growth  shells  out  much 
more  rapidly  if  its  substance  have  not  been  cut  into. 

6  No  sharp  needle  should  be  used  in  transfixing  the  cord  for  fear  of  setting  up  phlebitis 
from  puncture  of  a  vein  ;  aided  by  a  finger-nail  or  a  director,  the  aneurism  needle  will  readily 
make  its  wav  through  the  cord. 
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tied  in  two  sections  the  end  of  the  ligature  is  cut  short.1  The  ligature  being  thus 
embedded  in  the  cord  substance  there  is  no  risk  of  it  slipping,  and  if  it  be  tied  as 
tightly  as  possible  (the  ligatures  being  tightened  up  by  being  looped  round  two  pairs 
of  forceps  or  scissors)  there  is  no  risk  of  causing  the  patient  any  needless  suffering.2  If 
it  be  preferred  the  vessels  in  the  cord  (spermatic,  deferential,  cremasteric)  may  be 
secured  by  torsion  or  fine  carbolized  silk  ligatures,  but  the  above  method  is  perfectly 
safe  and  much  more  speedily  performed.  The  cord  is  now  severed  half  an  inch  below 
the  ligature,  and  the  diseased  testicle  removed.  Where  the  operator  'has  to  follow 
up  the  cord  into  the  inguinal  canal,  he  will  bear  in  mind  the  existence  of  the  deep 
epigastric  artery.  In  any  case  where  the  cord  has  been  much  stretched  by  a  heavy 
tumour  there  is  additional  risk  of  its  becoming  retracted  into  the  inguinal  canal  and 
into  the  abdomen,  and  extra  care  should  be  taken  to  have  the  cord  thoroughly  secured 
before  it  is  divided.3  Owing  to  the  slipperiness  of  the  parts  when  covered  with 
blood,  the  cord  when  retracting  may  readily  evade  the  fingers  of  an  assistant,4  and  if 
grasped  firmly  with  .forceps  above  the  point  at  which  it  is  to  be  divided  there  is  risk 
of  subsequent  sloughing. 

A  few  scrotal  vessels,  notably  one  in  the  septum,  may  require  to  be  secured,  the 
wound  is  then  closed  with  silver  sutures  from  above  downwards,  a  drainage-tube 
having  been  first  introduced  and  brought  out  above  and  below. 

During  the  performance  of  this  operation  antiseptic  precautions  should  be  made 
use  of  in  every  case  where  it  is  possible,  and  especially  in  hospital  practice.  Patients 
who  have  to  submit  to  castration  are  not  unfrequently  reduced  in  health,  and  are 
thus  liable  to  erysipelas  after  the  operation  ;  a  low  form  of  peritonitis  also  not  un- 
commonly follows,  especially  where  it  has  been  needful  to  open  up  the  inguinal  canal, 
while  if  the  discharges  become  unhealthy  septic  thrombosis  is  very  likely  to  follow 
on  a  wound  made  in  a  region  so  abounding  in  lymphatics  and  loose  cellular  tissue- 

Removal  of  a  testis  which  has  been  retained  in  the  groin,  or  which  is  the  subject 
of  malignant  disease,  has  already  been  fully  alluded  to  (p.  473). 

Functional  Disorders  of  the  Testicle. 

5  An  interesting  and  important,  though  difficult  and  rarely  discussed,  point  in 
physiology  is  the  relation  of  the  generative  apparatus  to  the  moral  character,  and 
the  degree  in  which  the  former  is  subservient  to  and  regulated  by  the  latter.  I 
think  it  would  be  found  that  it  is  so  to  a  very  great  extent — to  a  greater  extent, 
perhaps,  than  is  usually  recognised ;  and  it  is  desirable  that  practical  men  should 
pause  a  while  upon  a  question  of  this  sort,  and  not  hastily  commit  themselves  to 
opinions  which  may  have  much  influence  upon  the  well-being  and  happiness  of 
society.  There  are  no  organs  so  much  under  control  as  those  of  generation.  Their 
functions  are  neither  directly  nor  indirectly  in  the  least  essential  to  life,  scarcely  even 
to  the  well-being  of  the  body  ;  indeed,  which  is  more  remarkable  and  unusual,  they 
are  scarcely  essential  to  the  maintenance  of  the  structure  of  the  organs  themselves 
in  perfect  integrity.  The  functions  of  the  testicle,  like  those  of  the  mammary  gland 
and  the  uterus,  may  be  suspended  for  a  long  period,  possibly  for  life ;  and  yet  its 
structure  may  be  sound  and  capable  of  being  roused  into  activity.  In  this  respect 
its  qualities  peculiarly  adapt  it  for  subserviency  to  man's  moral  nature.  Not  that  it 
yields  a  tame  and  easy  submission.  By  no  means.  That  stern  struggle  between  the 
moral  and  the  physical  is  one  of  man's  greatest  trials ;  a  trial  which  it  may  be  pre- 

1  If  the  operation  is  not  performed  antiseptically,  the  ligatures  should  be  left  long,  and 
brought  out  at  the  lower  angle  of  the  wound. 

2  Having  seen  this  method  largely  used,  and  having  employed  it  myself  in  three  cases,  I 
am  convinced  that  this  statement  is  correct.  Tetanus  has  been  said  to  follow  on  ligature  of 
the  cord  en  masse.  I  have  been  unable  to  find  out  whether  the  cord  was  transfixed,  and 
whether  all  possible  tightness  was  used  in  securing  the  ligatures. 

3  In  cases  where  for  any  reason  an  anaesthetic  cannot  be  made  use  of,  the  cord  should  be 
ligatured  and  divided  before  the  removal  of  the  testis,  as  this  precaution  will  save  suffering. 

4  This  is  aided  by  the  action  of  the  cremaster,  which  has  just  been  severed. 

5  This  paragraph,  and  the  greater  part  of  the  next  two,  are  in  the  words  of  Pr.  Humphry. 
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sumption  voluntarily  to  encounter,  yet  a  trial  which  is,  at  some  time  or  other, 
laid  upon  most  men ;  and  it  is  some  satisfaction  to  know,  that  if  the  victory  be 
with  the  moral,  it  is  not  necessarily  at  the  expense  of  the  physical.  It  is,  per- 
haps, partly  with  the  view  of  giving  strength  for  this  control,  or  rather,  of  disarming 
the  antagonist,  that  the  advocates  of  celibacy  among  the  clergy  are  usually  the  advo- 
cates also  of  stringent  and  regularly  repeated  fastings. 

Self-abuse. 

The  earliest  and  most  frequent  cause  of  disorder  of  the  generative  apparatus  is 
the  practice  of  self-abuse,  the  tendency  to  which  is  strongest  about  the  age  of  puberty. 
At  that  time  there  is  considerable  excitement  about  these  organs,  increased,  perhaps, 
by  the  conversation  and  thoughts  which  are  indulged  in  ;  and  it  is  apt  to  be  unchecked 
by  the  moral  control,  which  has  not  yet  acquired  its  proper  influence.  Moreover, 
lads  are  often  induced  to  the  pernicious  practice  by  their  companions,  who  may  be  as 
ignorant  as  themselves  of  the  wrong  and  mischief  they  are  doing.  It  would  be  a 
very  good  thing  if  those  who  have  the  charge  of  boys  were  less  scrupulous  in  giving 
warning  upon  this  matter.  Much  trouble  and  anxiety  might  be  spared  by  timely 
advice  seriously  and  kindly  given.  Front  no  one  could  this  come  better  and  with 
more  authority  than  from  the  medical  attendant,  who  often  has,  or  may  find,  an 
opportunity  of  giving  a  hint  in  time ;  and,  if  I  am  not  much  mistaken,  his  kindness 
will  generally  be  well  appreciated.  An  extensive  acquaintance,  through  years,  with 
those  who  have  just  come  from  our  schools,  has  impressed  the  importance  of  this 
matter  upon  me.  Often,  unfortunately,  the  habit  is  commenced  at  an  earlier  period 
than  I  have  mentioned,  as  early,  perhaps,  as  the  age  of  ten  or  twelve.  At  an  earlier 
age  children  may  be  led  to  gradually  begin  this  practice  from  the  irritation  of  worms, 
or  a  long  prepuce  with  retained  secretion,  and  it  is  to  be  feared  that  nurses  sometimes, 
to  keep  children  quiet,  resort  to  means  which  lead  later  on  to  this  baneful  habit. 

A  suspicion  of  the  existence  of  this  habit  unchecked  may  be  excited  by  an  aspect 
of  languor  and  heaviness,  with  progressive  wasting  and  debility,  for  winch  no  other 
explanation  can  be  discovered.1  In  boys  and  older  subjects  the  pernicious  effects 
are  evinced  first  in  inducing  a  weakness  and  irritability  in  the  organs  themselves, 
with  nocturnal  emissions,  or  emissions  occurring  during  the  day  under  slight  excite- 
ment, imperfect  or  transient  erections,  premature  ejaculatio  seminis,  &c.  ;  secondly, 
in  a  general  enfeeblement  of  the  frame  and  disorder  of  the  various  functions,  in  indi- 
gestion in  some  of  its  many  forms,  palpitation  of  the  heart,  nervousness  and  impair- 
ment of  the  mental  vigour,  epileptic  and  amaurotic  symptoms,  or  even  paralysis ;  2 
thirdly,  in  its  influence  on  the  character,  in  a  lessening  of  the  moral  courage  and  the 
engendering  a  tendency  to  shyness,  hypochondria,  reserve,  and  solitariness.  The 
mind  becomes  engrossed  with  the  one  subject ;  and  this  unfits  it  for  high  thought  and 
bold  resolve.  The  man  is  lowered  in  his  own  estimation  by  the  consciousness  of 
yielding  or  having  yielded  to  a  secret  habit,  and  is  haunted  by  the  thought  of  the 
mischief  he  has  entailed  on  himself.  He  seeks  the  advice  of  a  medical  man,  yet 
shrinks  from  divulging  the  real  cause  of  his  maladies,  while  he  excites  suspicion  of  it 
by  his  fidgety  absent  manner  and  downward  glances. 

Two  or  three  points  with  regard  to  this  subject  will  now  be  considered  on  account 
of  their  important  bearing  on  the  treatment  and  management  of  these  patients.  The 
first  is  that,  putting  aside  such  results  as  chorea,  epilepsy,  idiocy,  insanity,  the  re- 
lation of  which  to  masturbation  has  probably  been  exaggerated,  there  is  no  doubt 

1  Mr.  Holmes  (Surg.  Treat,  of  Children's  Dis.  p.  627). 

2  Mr.  Hilton  (Rest  and  Pain,  3rd  edit.  p.  275)  has  recorded  an  interesting-  case  of  a  boy 
in  which  trismus  and  strange  contractions  of  the  limbs  were  the  result  of  self-ahuse.  Dr. 
Sayre  (Orthopcedie  Surgery,  p.  18)  relates  a  case  of  contraction  of  the  knee-joints  from 
paralysis  of  the  quadriceps  extensors,  and  one  of  double  paralytic  talipes  equino-varus,  both 
resulting-  from  the  morbid  nervous  irritation  due  to  excitement  set  up  by  congenital  phimosis 
and  adherent  prepuce,  and  cured  by  circumcision.  For  a  fuller  account  of  the  injuries 
occurring  to  the  nervous  system  from  irritation  of  the  genital  organs  of  both  sexes,  a  paper  by 
the  same  author  (Trans.  Amer.  Med.  Assoc.  1875)  may  be  referred  to. 
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that  many  of  those  who  grow  up  unable  to  throw  off  that  habit  by  which  they  have 
become  enslaved,  are  from  the  first,  if  not  mentally  deficient,  at  least  mentally  weak. 
Another  point  which  the  surgeon  will  do  well  to  remember  when  a  patient  comes  in 
gloom  or  mental  distress,  because  he  has  occasionally  given  way  to  self-abuse,  is  that 
self-abuse  does  not  entail,  per  se,  as  too  frequently  taught  and  believed,  any  especial 
or  terrible  injury  to  the  subject  of  it.  It  is  not  for  a  moment  intended  to  palliate 
in  the  slightest  degree,  or  to  make  light  of  the  unmanliness  or  self-degradation 
entailed  by  the  practice  when  once  this  is  habitual.  No  doubt  this  vice  when 
practised  frequently,  especially  by  the  very  young,  does  entail  very  baneful  nervous 
shocks  from  the  oft-recurring  excitement,  but  beyond  this  and  the  dangerous  facilities 
wTith  which  it  is  practised  there  is  no  especial  mischief  connected  with  it,  and  perhaps 
I  may  add  there  is  no  especial  wickedness.  And  this  leads  up  to  another  point,  the 
most  important  of  all.  It  appears  to  me  that  the  way  in  which  this  subject  has  been 
tabooed  has  brought  about  most  pernicious  results.  I  cannot  point  to  more  than  two  or 
three  1  instances  in  which  the  leaders  of  our  profession  have  boldly  grasped  this  difficulty, 
and  have  treated  of  this  subject  in  a  manner  which  is  at  once  healthy  and  unshirking. 
The  matter,  because  painful  and  most  sad,  has  been  thought  to  be  a  disgusting  one,  and 
it  has  thus  become  shrouded  in  mystery.  Until  the  profession  take  the  lead  in  putting 
these  matters  in  a  proper  light,  parents  and  schoolmasters  will  look  upon  children 
and  boys  who  have  fallen  into  the  habit  of  self-abuse  only  with  disgust,  and  will 
always  try  to  conceal  and  hush  up  the  matter  whenever  it  comes  to  the  surface;  while 
the  subjects  of  it,  who  might  have  been  broken  of  the  habit  if  it  had  been  looked 
upon  at  the  first  as  a  physical  failing  and  not  as  a  hopeless  moral  degradation,  are  left 
to  fall  later  on  into  the  clutches  of  those  vampires  who  prey  upon  this,  which  is  almost 
the  saddest  weakness  of  man.  The  lime  has  come  when  what  is  rather  a  sickly 
sentimentalism  than  a  true  refinement  should  be  laid  aside  ;  boys  should  be  taught 
at  what  may  be  a  very  critical  period  of  their  life,  that  sexual  instincts  are  a  part  of 
their  nature,  and  it  should  be  pointed  out  to  them  how  these,  which  there  is  no 
ignoring  or  escaping,  can  be  controlled.  Too  often,  however,  the  boy  is  left  to  find  this 
knowledge  from  others,  and  in  undesirable  ways,  and  happy  is  he  if,  before  it  is  too  late, 
he  finds  in  his  master2  or  medical  attendant  a  friendly  and  judicious  adviser.  I 
am  firmly  persuaded  that  if  parents,  or  those  who  are  in  loco  parentis,  took  a 
healthier  view  of  the  sexual  instincts,  we  as  medical  men  should  see  much  less  of  the 
results  of  the  sensual  passions. 

Treatment. — It  has  been  indicated  above  that  this  must  chiefly  be  preventive. 
In  the  case  of  a  child  a  careful  watch  should  be  kept  up  during  the  day,  and  at 
night  it  might  be  well  to  adopt  some  means  of  fastening  the  hands.  Sources  of 
irritation  such  as  ascarides,  retained  secretion,  and  a  long  prepuce  will  of  course  be 
borne  in  mind. 

It  is  never  desirable  to  tax  a  boy  who  is  suspected  with  the  habit.  The  only 
result  will  usually  be  a  falsehood  and  a  further  loss  of  his  self-respect.  The  matter 
should  be  talked  over  in  a  firni  and  honest,  but  friendly  way.  The  boy  may  be  much 
to  be  pitied,  biit  he  should  never  be  allowed  to  think  himself  despised.3 

Drugs  are  useless.     Athletic  sports,  fresh  air,  cold  bathing,  simple  and  nourishing 

1  Notably  Sir  J.  Paget 's  essay  on  'Sexual  Hypochondriasis1  (Clin.  Led.  and  Essays, 
p.  268).  The  subject  is  also  dealt  with  in  a  most  straightforward  manner  by  Dr.  Van  Buren 
(Surg.  Dis.  of  the  Gen.  Ur.  Organs,  p.  454  et  passim).  Mr.  Lawson  Tait  (Dis.  of  Women 
Am.  Ed.  p.  29)  also  deals  with  the  matter  as  it  relates  to  girls. 

2  A  tribute  may  here  be  paid  to  the  excellent  work  done  by  one  schoolmaster  in  this 
direction.  I  refer  to  the  Essay  on  '  Morality,'  by  Dr.  Hime,  Head  Master  of  Foyle  College, 
Londonderry.  The  subject  is  here  treated  fully  and  discreetly,  with  delicacy  and  with 
judgment.  While  it  is  especially  addressed  to  young  men,  all  who  are  brought  much  in 
contact  with  hoys  will  find  it  invaluable. 

3  Mr.  Lawson  Tait  (loc.  supra  cit.  p.  30)  thus  pithily  puts  the  matter :  '  I  have  always 
found  the  chief  difficulty  to  he  that  of  persuading  those  who  have  charge  of  schools  that  the 
practice  was  a  physical  delinqency  rather  than  a  moral  evil ;  and  that  the  best  remedy  was 
not  to  tell  the  poor  children  that  they  were  damning  their  souls,  but  to  tell  them  that  they 
might  seriously  hurt  their  bodies,  and  to  explain  to  them  the  nature  and  purport  of  the 
functions  they  were  abusing.' 


552         DISEASES   OF   THE   MALE   ORGANS   OF   GENERATION". 

diet,  precautions  that  the  boy  goes  to  bed  weary  and  rises  early,  all  these  are  valuable 
as  aids.  Mr.  Hilton,1  speaking  of  an  experience  of  over  twenty  years,  thought  very 
highly  of  the  plan  of  blistering  the  penis,  so  that  it  cannot  be  touched  without  pain. 
Bat  this  and  all  other  aids  will  be  useless  unless  the  patient  himself,  from  the  desire 
of  a  higher  manliness,  endeavour  to  shake  off  the  habit.  It  is  to  be  hoped  for  the 
future  that  more  sympathy  may  be  shown  to  foster  such  desires  and  more  willingness 
evinced  to  help  such  endeavours. 

Seminal  Emissions. 

The  surgeon  is  frequently  consulted  about  these.  Their  occasional  occurrence  in 
chaste  healthy  men  is  perfectly  natural  and  of  no  consequence  whatever,  and  the  patient 
may  be  assured  to  that  effect ;  but  when  they  return  more  than  once  in  a  fortnight,  and 
especially  if  they  amount  to  two,  three,  or  more  in  a  week,  as  is  sometimes  the  case, 
they  should  receive  attention.  Professor  Humphry  has  pointed  out  that  they  are 
much  more  frequent  in  the  middle  and  upper  than  in  the  lower  ranks  of  life,  and 
especially  in  those  who  are  of  studious  and  sedentary  habits,  and  are  anxious  respecting 
the  result  of  their  studies.  They  are  often  associated  with  indigestion  and  turbid 
urine.  They  cause  prostration  both  of  body  and  mind  ;  achings  in  the  lower  limbs 
and  back,  sometimes  a  flow  of  light-coloured  urine  and  irritability  of  the  bladder. 
They  are  a  source  of  great  mental  anxiety.  This  is  increased  greatly  by  the  perusal 
of  publications  upon  the  subject,  which  are  freely  circulated  among  young  men  for 
the  purpose  of  rousing  their  apprehensions  and  inducing  them  to  resort  to  the 
authors  of  these  publications,  by  whom  their  worst  fears  are  confirmed,  and  incredible 
sums  are  abstracted  for  promised  cure.  Hence  it  is  commonly  found  that  to  the 
real  effects  of  the  malady  are  superadded  others  more  or  less  imaginary,  suggested  by 
what  has  been  read,  such  as  loss  of  memory,  inability  to  fix  the  mind  upon  any 
subject,  palpitations,  dyspnoea,  &c. 

Sir  J.  Paget 2  has  pointed  out  that  emissions  occur  not  only  in  chaste  healthy 
men  with  sound  nervous  systems,  but  also  '  in  men  with  over- sensitive  nervous 
systems,  in  whom  one  may  believe  that  at  least  that  part  of  the  spinal  marrow 
which  is  in  nearest  relation  with  the  sexual  organs  is  over-irritable.  In  this  con- 
dition the  emission  is  apt  to  take  place  with  much  less  than  the  normal  amount  of 
excitement.  Hence  it  may  take  place  too  quickly  during  or  even  before  sexual 
intercourse  ;  sometimes  without  erection  or  almost  without  sensation  ;  sometimes  from 
the  mere  friction  of  the  dress  in  riding  or  walking,  or  during  sensual  thoughts ;  and 
frequently  at  night  with  or  without  sensual  dreams.  This  if  anything  might  be 
called  spermatorrhoea ;  but  even  this  is  not  properly  a  disease  of  the  sexual  organs, 
it  is  a  disease  or  disorder  of  the  nervous  system,  and  may  most  probably  be  referred, 
as  I  have  said,  to  a  too  irritable  condition  of  the  spinal  marrow  or  of  some  portion 
of  it.  For,  with  the  too  frequent  and  too  quick  emissions,  there  are  always  other 
signs  of  nervous  disorder  which,  though  commonly  regarded  as  due  to  the  emissions, 
are  really  not  so. 

'  The  chief  of  these  signs  are  aching  of  the  back  and  lower  limbs,  especially  after 
emissions  ;  readiness  to  be  fatigued,  and  in  all  fatigue  pain ;  weary  limbs  and  spines ; 
indisposition  or  seeming  incapacity  for  mental  exercise  ;  defect  of  will  and  of  power  of 
attention ;  often  restlessness  at  night  and  unrefreshing  sleep ;  hysteric  fits  and 
feelings.  Many  patients,  too,  are  troubled  with  palpitation ;  many  with  constipation ; 
some  with  excess  of  lithates,  some  with  oxalates  in  their  urine ;  not  a  few  with 
irritable  bladder,  some  with  various  nervous  indigestions,  some  with  coldness  of  feet 
and  hands. 

'  Now,  neither  these  nor  any  other  of  the  signs  commonly  enumerated  with  them 
are  characteristic  of  disease  of  the  sexual  organs ;  they  are  signs  of  a  central  nervous 
disorder ;  they  are  the  very  same  as  are  found  in  many  cases  of  "  spinal  irritation  " 
and  of  so-called  hysteria  in  which  there  is  no  indications  of  any  sexual  disturbance.' 

In  addition  to  healthy  patients  with  sound  nervous  systems,  and  those  whose 

1  Los.  su/pra  cit.  p.  275.  2  In  the  essay  above  referred  to,  p.  27G. 
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nervous  systems  are  over- sensitive,  there  is  another  class  of  patients  in  whom 
seminal  emissions  are  very  common.  They  are  thus  well  described  by  Dr.  Van 
Buren. l  '  Any  man  suffering  from  ungratified  sexual  desire  is  normally  in  a  con- 
dition demanding  relief  for  his  over-distended  seminal  vesicles,  and,  if  that  relief  is  not 
afforded  in  some  way,  it  will  come  spasmodically  during  sleep.  This  is  all  the  more 
certain  to  be  the  case  if  the  patient  has  established  a  habit  of  rapid  formation  of 
semen  by  frequent  calls  for  a  supply  of  the  same  in  excessive  sexual  intercourse,  or 
masturbation  practised  as  a  habit  for  a  considerable  length  of  time,  and  especially  if, 
when  natural  or  unnatural  gratification  is  given  up,  lascivious  thoughts  are  indulged 
in,  and  impure  associations  continued.' 

Treatment. — For  this  the  reader  is  referred  to  the  next  section. 

Spermatorrhoea. 

This  term  has  been  extremely  abused.  It  is  often  applied  by  patients  to  the 
following  conditions,  viz.  seminal  emissions  which,  as  shown  above,  are  always  to  be 
explained,  and  which  are  often  natural  ;  escape  of  mucus,  which  may  be  urethral, 
vesical,  or  prostatic,  and  which  may  point  to  a  relaxed  or  irritable  condition  of  these 
parts,  but  which  as  a  rule  contains  no  spermatozoa  whatever,  a  slight  gleety  discharge 
which  may  be  accounted  for  by  the  existence  of  a  stricture,  or  of  some  inflamed 
patch  on  the  floor  of  the  urethra,  and  lastly  the  term  has  even  been  applied  to  the 
natural  flocculent  cloud  of  mucus  which  soon  makes  its  appearance  at  the  bottom  of 
healthy  urine. 

Apart  from  venereal  excitement,  fluid  containing  sjjermatozoa  can  only  escape 
when  the  contents  of  the  vesicuke  seminales  which  happen  to  be  loaded  are  pressed 
out  during  defecation,  especially  when  there  is  much  straining  with  solid  stools,  or 
when  a  specimen  of  urine  is  examined  which  has  washed  oixt  any  seminal  fluid  which 
may  have  remained  in  the  urethra  after  a  seminal  emission  or  coitus.  But  when  by 
repeated  venereal  excitement  in  sexual  intercourse,  and  still  more  after  long  con- 
tinued and  frequent  self-abuse,  an  irritable,  weakened  and  atonic  condition  of  the 
vesicular  seminales,  ejaculatory  ducts,  and  prostatic  urethra  is  brought  about, 
emissions  are  likely  to  occur  frequently  and  with  very  slight  provocation.  The 
opinion  of  Sir  J.  Paget  that  these  too  frequent  or  too  quick  emissions  are  due  to, 
and  form  part  of,  a  generally  irritable  condition  or  a  disorder  of  the  nervous  system 
has  already  been  alluded  to.  That  this  opinion  is  correct  in  many  cases  is  shown 
by  the  fact  that  many  of  these  patients  show  other  signs  of  a  defective,  weakly  or 
irritable  nervous  system.  On  the  other  hand,  it  is  equally  certain  that  in  other 
cases  it  is  a  local  condition  of  irritation  which,  induced  at  first  by  sexual  excess  of 
any  kind,  later  on  keeps  up  and  intensifies  the  frequency  of  seminal  emissions. 
When  it  is  remembered  that  in  many  of  these  patients  there  is  a  frequent  call  to 
empty  the  bladder,  that  tenderness  and  a  feeling  of  heat  are  often  complained  of 
deep  in  the  perinseum,  that  the  passing  of  a  catheter,  however  gently,  causes  pain 
and  perhaps  spasmodic  contraction  as  soon  as  it  reaches  the  prostatic  urethra,  there 
can  be  no  doubt  that  the  neck  of  the  bladder  and  prostatic  urethra  are  in  a  condition 
of  morbid  irritation. 

Symptoms. — These  need  not  be  further  alluded  to  here.  But  it  should  be  re- 
membered that  these  patients,  when  they  come  or  are  brought  to  the  surgeon,  are  apt, 
from  unwillingness  to  speak  the  truth,  to  refer  their  complaint  to  anything  but  the'true 
cause.  Thus  in  Mr.  Curling's  2  words  :  '  They  complain  of  indigestion,  palpitation ,  pain 
in  the  head  and  other  anomalous  symptoms,  but  neglect  to  mention  the  emissions ;  so 
that  some  tact  and  cautious  inquiry  are  often  necessary  in  order  to  discover  the  nature 
and  source  of  the  malady  With  which  they  are  afflicted.  There  is  something,  how- 
ever, in  the  appearance  and  bearing  of  many  of  these  persons — their  shy  aiid  furtive 
glance,  pallid  and  pasty  complexion,  want  of  frankness,  and  incoherent  account  of 
their  symptoms — which  generally  enables  the  practitioner  to  form  a  shrewd  guess  as 
to  the  true  cause  of  the  mischief.' 

1  Sun/.  Dis.  of  the  Gen.  Ur.  Organs,  p.  460.  -  Lor.  supra  cit.  p.  459. 
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Treatment. — The  success  of  this  will  vary  much  according  to  the  weakness  or 
strength  of  the  patient's  nervous  system,  the  condition  of  his  mind,  and  the  character 
of  his  habits.  Thus  Sir  J.  Paget,  in  that  essay  to  which  reference  has  been  already 
made,  writes  as  follows  :  ■  A  sensible  man,  who  has  been  only  ignorant  on  sexual 
subjects,  who  can  understand  evidence  and  is  ready  to  believe  those  who  are  most 
likely  to  tell  him  what  is  true,  will  be  cured  when  the  truth  is  told.  At  the  opposite 
extreme,  the  worst  of  the  hypochondriacs  will  be  almost  incapable  of  cure  :  they  will 
believe  nothing  hopeful  ;  they  will  be  dull  to  all  common-sense  statements;  many  of 
them  will  prefer  to  be  guided  by  rogues  rather  than  by  honest  men. 

'  Between  these  extremes  you  will  have  various  degrees  of  success ;  and  in  the 
vast  majority  of  cases  time  does  good.  Some  few  patients,  whose  hypochondriasis 
is  a  form  of  inherited  insanity,  become  plainly  insane  ;  some,  though  they  marry  and 
have  duly  regulated  sexual  intercourse,  and  may  cease  to  have  involuntary  emissions, 
yet  retain  their  other  nervous  symptoms,  and  continue  hypochondriacal ;  but  the  vast 
majority  get  well.  Some  fall  in  love,  marry,  and  are  cured ;  some,  getting  into 
the  weighty  responsibilities  of  life,  have  things  to  think  about  more  important  than 
their  sexual  organs,  and  in  all,  as  they  grow  older,  the  spinal  marrow  becomes  less 
irritable,  so  that  the  emissions  become  less  frequent  and  are  attended  with  less  feeling 
of  exhaustion.' 

More  special  directions  must  be  left  in  great  measure  to  the  common  sense  of  the 
surgeon.  Drugs  are  only  of  use  indirectly.  Thus  as  sedatives,  the  bromides, 
cannabis  indica,  hyoscyamus  may  be  found  useful  at  night.  Indigestion  and  impaired 
health  may  also  require  appropriate  medicinal  treatment,  but  against  these,  as  with 
sleeplessness,  it  is  best  to  operate  by  enforcing  matters  of  common-sense  hygiene 
rather  than  by  recommending  drugs,  for  this  course  keeps  up  the  idea  of  invalidism, 
and  leads  the  patient  into  an  unwise  feeling  of  reliance  upon  measures  which  cannot 
go  to  the  root  of  the  matter. 

Far  better  tha,n  all  medicines  are  the  giving  up  of  sedentary  habits,  relaxation 
from  overwork  or  excessive  reading,  change  of  air,  travelling,  seaside  residence,  or 
where  the  two  latter  cannot  be  obtained,  athletic  sports  or  open  air  pursuits  of  some 
kind  or  other,  plain  unstimulating  diet,1  going  to  bed  weary  and  getting  up  when  first 
awaking  in  the  morning.  The  regular  daily  bath,  tepid  at  first,  if  need  be,  then 
cold,  is  to  be  recommended ;  a  warm  bath  before  going  to  bed  is  equally  unadvisable. 
Where  there  is  reason  to  believe  that  the  patient's  fear  or  misery  is  due  to  his  having 
fallen  into  the  hands  of  those  advertising  swindlers  to  whom  allusion  has  already  been 
made,  the  first  effort  should  be — the  patient  being  first  requested  to  burn  any  book 
or  pamphlet  he  may  have  upon  the  subject — to  restore  a  calm  and  less  anxious  frame 
of  mind,  by  assuring  him  that  great  part  of  his  apprehensions  are  groundless ; 
giving  him  good  hope  of  recovery  ;  recommending  him  to  engage  in  outdoor  amuse- 
ments, and  to  enjoy  the  cheerful  society  of  his  friends ;  not  to  relinquish  his  reading, 
but  to  work  less  hard  at  it,  especially  towards  night ;  to  go  to  bed  early  and  rise 
early. 

A  few  measures  of  a  more  local  character  remain  to  be  mentioned ;  such  are, 
removal  of  an  elongated  prepuce,  and  thus  preventing  irritation  of  retained  secre- 
tion ;  when  the  patient  habitually  sleeps  on  his  back,  some  simple  mechanical 
means  may  be  resorted  to  to  break  this  habit.  It  is  also  well  to  advise  the  patient  to 
empty  his  bladder  when  first  awaking  in  the  early  morning,  as  otherwise  that 
condition  of  turgescence  of  the  sexual  organs  which  at  this  time,  towards  the  close 
of  sleep,  is  not  uncommon,  is  intensified — a  result  to  be  especially  deprecated  in 
patients  who  are  liable  to  emissions. 

The  advantage  of  local  treatment  directed  to  the  prostatic  urethra  has  been  a 
good  deal  disputed.  But  where  there  is  evidence  of  local  irritability  here,  as  alluded 
to  p.  553,  the  careful  use  of  a  full-sized  steel  sound,  or  of  a  solution  of  silver  nitrate 
the  strength  of  which  is  carefully  regulated,  is  often  attended  with  excellent  results. 

1  Never  perhaps  more  tersely  put  than  in  the  saying  attributed  by  Plutarch  to  Alexander 
the  Great:  'hard  marches  all  night  and  a  small  breakfast  the  next  day,  vvKTotroplav  kcu 
oXiyapLo-Tiav.' — Plutarch,  Apoph.  p.  180,  A. 
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For  this  purpose  I  much  prefer  the  syringe-catheter  as  recommended  by  Mr.  Erichsen  1 
to  the  porte-caustique  and  the  use  of  the  solid  caustic  as  preferred  by  Lallemand 
and  others.  The  syringe-catheter  consists  of  a  silver  catheter  with  a  number  of 
small  openings  near  its  end.  A  small  piece  of  sponge  is  fixed  inside  to  the  end  of  a 
stylet.  The  sponge  having  been  filled  with  a  solution  of  silver  nitrate  (gr.  v. — %']■), 
and  the  stylet  replaced,  the  instrument,  well  oiled,  is  passed  clown  to  the  membranous 
and  prostatic  urethra.  Where  the  stronger  solutions  (gr.  xx. —  §j.)  or  the  solid 
caustic  are  used,  a  good  deal  of  smarting,  some  scalding  on  micturition,  and  a  slight 
bloody  or  purulent  discharge  are  complained  of.  On  this  account  I  prefer  the  milder 
solution  to  begin  with,  and  the  above  instrument  to  any  other  form  of  porte-caustique, 
as  less  liable  to  cause  spasm  when  passed,  or  to  catch  in  and  produce  any  slight 
laceration  of  the  urethra.  The  application  should  not  be  repeated  oftener  than  once 
in  a  week  or  ten  days.2 

After  the  use  of  the  silver  nitrate  the  patient  should  take  one  or  two  warm  baths, 
should  abstain  from  much  exercise,  and  should  only  indulge  in  bland  unirritating 
drinks. 

"Where  any  objection  exists  to  the  use  of  a  solution  of  caustic,  glycerine  of  tannic 
acid  may  be  used  in  a  similar  way,  two  or  three  times  a  week. 

Whatever  local  application  is  recommended  in  these  cases,  it  should  not  be  used 
for  more  than  two  or  three  weeks,  as  by  this  time  any  benefit  that  is  likely  to  follow 
will  have  appeared,  and  it  should  only  be  used  for  those  cases  where  there  is  reason  for 
honestly  believing  that  local  irritation  exists,  and  that  this  irritation  is  keeping  up  a 
tendency  to  emissions.3  In  cases,  therefore,  where  we  are  warranted  in  considering 
this  part  to  be  at  fault,  we  are  justified  in  applying  to  it  that  salt  which  is  often 
found  to  allay  irritability  or  a  chronic  inflammatory  condition  in  other  mucous 
membranes. 

The  question  of  marriage  is  sometimes  raised  by  patients  who  suffer  from  sexual 
emissions  and  their  sequelae.  Where  there  is  much  local  irritability,  where  the 
emissions  occur  frequently,  where  the  bodily  health  is  poor,  and  the  condition  of  the 
mind  one  of  depression,  such  a  step  cannot,  of  course,  be  sanctioned,  as  the  fruitless 
attempts  at  coitus  will  only  increase  the  local  irritation,  and  still  more  impair  the 
general  health,  while  the  certain  failures  will  intensify  the  mental  misery.  More- 
over, it  is  not  the  health  and  happiness  of  one  person  only  that  will  be  affected  under 
these  conditions. 

When  the  condition  of  the  mind  and  body  is  improved,  congenial  marriage 
is  likely  to  be  beneficial,  as  it  promotes  regular  sexual  relations,  and  the  maintenance 
of  healthy  sexual  hygiene. 

The  operation  of  castration  has  been  sometimes  contemplated  in  cases  where 
emissions,  great  sexual  excitement,  or  so-called  spermatorrhoea,  appear  to  be  leading 
on  to  insanity,  or  to  be  the  causes  of  epilepsy.  The  operation  is  occasionally  successful, 
but  more  often,  as  in  Mr.  Holthouse's  case,  alluded  to  below,  it  does  no  good.  Tt 
should  be  remembered  with  reference  to  the  operation  in  these  and  similar  cases, 
that  the  fluid  emitted  is  not  formed  altogether,  by  any  means,  in  the  testes,  but 
merely  acquires  its  fecundating  qualities  from  the  secretion  of  the  testes ;  and 
that,  therefore,  the  immediate  object  intended  by  the  operation — the  prevention  of 

1  Science  and  Art  of  Surgery,  7th  ed.  vol.  ii.  p.  976. 

3  Mr.  Curling  (loc.  supra  tit.  p.  464)  prefers  the  application  of  the  solid  caustic  ;  the 
cauterisation  not  heing  repeated  before  a  month  or  six  weeks.  Even  in  Mr.  Curling's 
hands,  however,  slight  stricture  resulted  in  two  or  three  cases,  though  this  yielded  readily 
to  dilatation. 

3  Mr.  Curling  (loc.  supra  cit.  p.  457)  describes  the  following  appearances  which  were  met 
with  in  an  aggravated  case.  They  show  to  what  an  advanced  degree  local  irritation  may 
extend  :  '  The  mucous  membrane  of  the  prostatic  part  of  the  urethra  was  swollen  and  in- 
jected. The  prostate  was  nearly  destroyed,  and  converted  into  a  multilocular  abscess,  or  a 
number  of  alveolar  cells,  communicating  with  each  other  ;  and  the  diseased  mucous  membrane 
covering  it  was  riddled  with  holes,  formed  by  a  considerable  enlargement  of  the  original 
orifices  of  the  gland,  through  which  pus  or  altered  secretion  freely  escaped  on  pressing  the 
prostate.'  '  One  or  both  vesiculse  seminales  were  infiltrated  with  pus,  and  their  walls 
thickened  by  inflammation.   The  orifices  of  the  ejaculatory  ducts  were  enlarged  and  abraded.' 
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emissions — really  is  not  effected  in  many  instances,  at  any  rate  for  some  time  after 
the  operation.  The  emissions  are  not  dependent  upon  the  testes,  but  upon  an  irritable 
state  of  the  genital  organs ;  and  they  may  continue,  and  be  as  prejudicial,  although 
there  be  little  or  no  semen  in  the  fluid  evacuated. 

The  following  words  of  Dr.  Bell  l  give  an  estimate  of  the  effect  of  the  operation 
in  these  and  the  allied  cases  for  which  it  has  been  proposed  : — 

'  I  have  often  been  consulted  as  to  tying  the  spermatic  arteries,  the  vasa  deferentia,  and 
removal  of  the  testes,  in  the  forms  of  insanity  connected  with  spermatorrhoea.    I  have  known 

it  done  repeatedly.     In  one  case  Dr. castrated  a  clean-gone  onanist,  who  subsequently 

rallied,  became  an  active  man,  and  the  doctor  told  me  that  he  never  met  him  that  he  did  not 
receive  his  blessing  for  the  great  favour  that  he  had  conferred  on  him.  In  another  case  of 
self-perpetrated  castration  under  a  similar  state  of  mind,  entire  restoration  to  peace  of  mind 
and  energy  was  produced.  On  the  other  hand,  in  all  the  lunatic  hospital  cases  where  I  have 
known  it  done,  no  valuable  results  have  followed.  At  the  Ohio  Hospital,  some  years  ago,  it 
was  tried  on  quite  an  extensive  scale.  No  case  of  improvement  followed ;  indeed  Dr.  Awl 
told  me  that  in  one  patient  who  previously  was  quiet  and  contented,  a  permanent  and  danger- 
ous condition  of  irritability  followed.'  These  remarks  correspond  with  the  result  of  Mr. 
Holthouse's  case  read  before  the  Medico-Chirurgical  Society,  March  22,  1859.  In  that  case 
the  epileptic  seizures  returned  as  before  the  castration. 

Dr.  Bacon,3  however,  of  the  Cambridgeshire  Asylum,  states  his  belief  that  in  '  seven  of 
every  ten  cases  of  chronic  epilepsy  in  the  male  sex,  the  genital  organs  are  the  great  sources 
of  excitation,  and  generally  from  the  morbid  state  in  which  they  are  kept  by  the  bad  habits 
of  the  patients.'  He  believes  castration  to  be  the  only  effective  mode  of  quieting  this  state, 
and  so  alleviating  the  epilepsy  and  improving  the  mental  condition  in  some  cases,  though  in 
others  carefid  supervision  and  treatment  may  do  much  good.  Dr.  Bacon  relates  the  case  of  a 
lad  aged  18,  in  which  the  operation  was  followed  by  marked  improvement  in  health  and 
intelligence,  and  diminution  or  cessation  of  the  fits ;  and  he  informed  Prof.  Humphry  (eighteen 
months  after  the  operation)  that  the  improvement  has  continued,  and  that  since  the  operation 
the  fits  have  not  recurred  with  more  than  a  fifth  of  their  former  frequency.  In  another  case, 
that  of  an  idiot,  aged  16.  with  marked  sexual  excitement,  and  very  frequent  masturbation, 
the  removal  of  the  testes  eighteen  months  ago  had  been  followed  by  great  improvement  in 
these  respects. 

Mr.  Chapman  3  gives  the  case  of  a  great  sufferer  from  seminal  emissions,  with  failing 
health,  palpitation,  dimness  of  vision,  &c,  who  had  one  testicle  removed  in  1840,  and  the 
spermatic  artery  of  the  opposite  side  tied  and  divided,  and  more  than  an  inch  of  the  vas 
deferens  removed  in  1841,  without  benefit.  Three  months  after  the  last  operation  the  remain- 
ing testicle  was  removed.  In  1848  he  felt  himself  far  better  in  all  respects  than  before  the 
operation ;  his  eyesight  was  excellent ;  but  he  still  was  feeble,  had  weakness  in  the  loins,  and 
was  a  great  sufferer  from  indigestion  and  low  spirits. 

At  the  commencement  of  this  subject  it  was  stated  that  the  name  spermatorrhoea 
was  in  every  respect  a  bad  one.  It  is  a  bad  term  because,  thanks  to  writers  like 
.  Lallemand,  and  others  who  have  too  quickly  copied  his  over-drawn  picture,  and 
thanks  to  the  too  cursory  way  in  which  tbe  subject  has  been  treated  by  most  of  our 
chief  surgical  writers,  this  word  spermatorrhoea  has  become  to  the  public  a  term  of 
terror,  and  yet  of  mystery,  implying  as  it  does  to  them  obscure  '  nervous  debility,' 
insidious  in  its  origin,  but  certainly  disastrous  in  its  ending.  It  is  even  a  worse  term 
because  it  is  not  only  thus  abused  by  the  public,  but  because  it  has  become  a  source 
of  ill-gotten  gain  to  many  a  cheat  and  charlatan.  But  it  is  worst  of  all  because  no 
such  condition,  in  my  opinion,  exists.4  And  it  is  for  this  reason  that  I  have  not 
alluded  to  those  cases,  supposed  to  be  typical  of  spermatorrhoea,  which  have  been 

1  Boston  Med.  Journ.  vol.  lxi.  p.  166,  and  Med.  Times  and  Gaz. 

2  In  a  paper  on  Epileptic  Insanity,  Practitioner,  June  1869. 

3  Med.  Times  and  Gaz.  vol.  xviii.  p.  377. 

4  The  following  is  Sir  J.  Paget's  opinion  on  this  matter  (loc.  supra  cit.  p.  288) :  '  First 
amongst  these  false  teachers  is  Lallemand.  His  picture  of  spermatorrhoea  in  its  complete 
form  is  a  description  of  something  which  I  believe  to  be  unknown  amongst  Englishmen.  It 
may  be  that  there  is  no  such  disease  in  France  ;  a  wild  imagination  may  have  suggested  it ; 
but  whether  it  can  be  found  in  France  or  not,  I  believe  that  you  will  never  see  it  here.  I 
have  not  yet  seen  any  of  the  worst  cases  which  Lallemand  describes,  nor  any  which  would 
justify  the  general  tone  of  his  descriptions.  To  many  others  with  as  good  opportunities  as 
myself  for  seeing  rare  and  severe  cases,  they  are  as  completely  unknown ;  and  I  observe  that 
English  writers  on  this  subject,  when  they  wish  to  tell  the  worst  things  to  which  sperma- 
torrhoea can  be  said  to  lead,  speak,  not  from  their  own  observations,  but  from  what  they 
believe  to  have  been  Lallemand's.' 
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painted  in  such  lurid  colours  by  Lallemand.1  Apart  from  nocturnal  emissions,  there 
is  no  such  thing  as  a  frequent  escape  of  seminal  fluid  without  the  patient  being  aware 
of  it.  Mucous  oozings  from  the  meatus  there  may  be,  as  has  been  pointed  out,  of 
different  kinds ;  hasty  premature  ejaculations  of  semen  there  may  be  in  patients  the 
subject  of  nervous  irritability,  or  those  who  habitually  have  kept  their  genital 
organs  irritable,  by  constant  sexual  excitement  of  body  and  mind.  Both  these  con- 
ditions may  be  met  with,  both  are  of  importance  undoubtedly,  but  they  do  not 
authorise  the  use  of  a  term  which  is  mischievous  in  many  ways.  The  sooner 
surgeons  drop  the  term  altogether,  and  speak  only  of  conditions  which  actually  exist, 
such  as  seminal  emissions,  irritability  of  the  sexual  organs,  &c,  the  more  dignified 
will  it  be  for  themselves  and  the  better  for  the  public. 

I  cannot  do  better  than,  at  the  close  of  this  subject,  call  the  attention  of  my 
readers  to  the  following  words  of  the  late  Mr.  Gascoyen,2  in  which  it  is  most  clearly 
shown  that  so-called  spermatorrhoea  is  made  up  of  sexual  irritability,  mental  un- 
easiness, dyspepsia,  and  hypochondriasis  : — 

'When  there  is  much  irritability  of  the  genital  system,  such  slight  causes  as 
friction  of  the  clothes  in  walking,  of  the  perinseum  against  the  saddle  in  riding, 
licentious  talk,  indecent  pictures,  &c,  may  occasion  a  slight  loss  of  semen  without 
the  usual  amount  of  erection  and  sensation,  often  causing  the  person  great  alarm 
and  distress  of  mind,  though  needlessly.  It  is  not  uncommon  to  be  told  by  a  patient 
of  imperfect  erection,  or  even  of  its  complete  absence,  with  a  too  rapid  ejaculation 
of  semen  when  attempting  intercourse,  occasioning  not  only  great  disappointment 
and  annoyance,  but  also  the  most  serious  apprehension  that  he  is  losing,  or  has  lost, 
his  virile  power.  The  knowledge  that  there  is  a  possibility  of  failure,  together  with 
the  shame  and  vexation  of  such  an  occurrence,  add  much  to  the  probability  of  non- 
success  when  again  trial  is  made ;  and  the  loss  of  confidence  thus  engendered  may 
really  result  in  a  functional  impotency,  though  the  structural  capacity  is  adequate  for 
the  purpose. 

'  "When  such  a  condition  happens  to  a  person  who  at  some  period  of  his  life  has 
indulged  in  sexual  excess  or  self-abuse — even  though  many  years  have  elapsed  since 
he  practised  these  habits,  and  then  only  for  a  short  period  and  to  a  limited  extent — he 
is  certain  to  connect  it  with  his  former  indiscretions,  and  to  believe  that  he  is 
permanently  injured  by  them.  Or,  if  it  occur  to  a  man  who  has  never  in  any  way 
abused  his  sexual  power,  he  will  call  to  mind  that  in  days  gone  by  he  occasionally 
had  seminal  emissions,  and  will  attribute  his  failure  to  this  cause,  regarding  it  as 
evidence  of  debility,  or  some  defect  in  his  reproductive  organs.  When  once  such 
an  idea  has  crept  into  his  mind,  every  sensation  is  eagerly  watched  for ;  and  the 
slightest  nervous  twinge  or  the  least  feeling  of  discomfort  in  these  parts,  which 
formerly  would  have  passed  unnoticed,  is  set  down  to  some  abnormal  cause. 

'  Constant  mental  uneasiness  soon  produces  derangement  of  the  digestive  organs, 
heartburn,  flatulence,  sense  of  oppression  in  the  epigastrium,  swimming  of  the 
head,  shortness  of  the  breath,  loss  of  appetite,  constipation ;  occasional  muscular 
pains,  feeling  of  general  debility,  aching  of  the  limbs,  and  especially  of  the  back, 
with  a  host  of  other  uncomfortable  sensations,  beset  the  unhappy  man,  until  he 
believes  that  he  is  suffering  from  the  effect  of  spermatorrhoea,  the  result  of  his 
former  imprudence.  The  more  he  torments  himself  about  this,  the  more  urgent 
become  his  dyspeptic  troubles ;  and  unless  treated,  he  gradually  sinks  into  a  state 
of  hypochondriasis,  passing  his  time  in  noting  his  symptoms,  and  brooding  over 
them,  to  the  exclusion  of  almost  every  other  subject.  The  pain  in  his  loins  he 
attributes  to  disease  of  the  kidneys  or  of  the  spinal  marrow ;  the  occasional  shooting 
sensations  through  the  body  and  limbs  to  a  grave  disease  of  his  nervous  system ;  the 
feeling  of  oppression  in  his  head,  his  forgetfulness  and  mental  inactivity,  to  approach- 
ing loss  of  intellect.  He  becomes  the  prey  of  the  most  depressing  thoughts ;  and 
entertains  the  firm  rconviction  that  his  condition  is  uncurable,  and  that  idiocy  or 

1  Des  Pertes  seminales  involontaires. 

2  In  a  paper  read  before  the  Harveian  Societv,  and  published  in  the  Brit.  Med.  Journ, 
Jan.  20,  1872. 
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insanity  is  staring  him  in  the  face,  until  at  length  he  falls  into  a  slough  of  despond, 
from  which  it  is  very  difficult  to  extricate  him.' 

Impotence. 

This  condition,  which  here  implies  inability  in  the  male  to  copulate,  owes  its 
importance  to  the  anxiety  and  distress  with  which  any  diminution  in  sexual  desire 
and  power  is  usually  looked  upon.  While  the  above  definition  of  impotence  should 
be  adhered  to  as  strictly  as  possible,  it  will  be  found  in  practice  that  other  conditions, 
such  as  absence  of  venereal  desire,  are  occasionally  present,  and  that  occasionally 
impotence  and  sterility,  or  the  inability  to  beget  children,  run  very  closely  into  each 
other. 

The  causes  of  impotence  are  extremely  numerous,  and  may  arise  out  of  any  one 
of  the  complicated  series  of  conditions  which,  like  links  in  a  chain,  are  necessary  for 
the  due  performance  of  the  act,  partly  voluntary,  and  partly  reflex,  of  sexual  inter- 
course. The  causes  are  best  divided  into  two  heads — those  which  are  physical  and 
often  permanent,  and  those  which  are  due  to  mental  or  nervous  disorder,  these  latter 
being  often  temporary,  frequently  exaggerated,  and  sometimes  imaginary  altogether. 

A.  Physical  causes  of  impotence. — 1.  Absence  of  penis — an  extremely  rare 
condition 1  when  congenital.  A  similar  condition  may  result  from  phagedenic 
ulceration.  Of  this  I  have  seen  two  instances,  the  penis  having  been  destroyed  as 
far  back  as  the  symphysis  pubis.2  The  similar  result  from  amputation  needs  only  to 
be  alluded  to.  2.  Very  small  size  of  the  penis,  not  admitting  of  sufficient  contact 
with  the  vaginal  walls  to  produce  ejaculation.3  3.  Large  size  of  the  penis  may  also 
be  a  cause,  but  usually  only  a  relative  one.  This  form  of  impotence  is  often  tem- 
porary, the  vulvo- vaginal  orifice  usually  yielding  to  repeated  attempts  at  dilatation. 
It  is  noteworthy  that  this  condition  may  be  at  the  root  of  much  local  suffering  and 
mental  misery  in  early  married  women.  It  is  of  course  most  likely  to  be  met  with 
in  those  who  become  wives  too  early  or  too  late.  4.  Extreme  degrees  of  hypospadias  4 
and  epispadias,  amongst  the  former  being  included  ectopia  vesicae.  5.  Twists  and 
curvatures  of  the  penis.  These  may  be  downwards  or  from  side  to  side.  The  former 
may  occur  congenitally  with  hypospadias,5  or  accidentally  from  opening  of  an  abscess 
connected  with  the  corpus  spongiosum.  Lateral  twists  may  either  result  from 
previous  injuries,  as  in  coitus,  which  have  caused  inflammation,  cicatricial  contraction 
and  atrophy  of  one  of  the  corpora  cavernosa,  or  from  chronic  circumscribed  thicken- 
ing in  the  same  situation,  often  met  with  in  gouty  patients  (p.  589).  This  may  also 
produce  upward  curving  of  the  organ.  6.  Abscess  and  burrowing  suppuration  in 
the  tissues  of  the  prostate  is  an  occasional  cause.  7.  A  large  hernia  or  hydrocele  6 
or  a  condition  of  elephantiasis  may  be  mechanical  but  remediable  causes  of  impotence. 

8.  Bilateral  syphilitic  orchitis  and  strumous  epididymitis  have  been  given  as  causes, 
but  the  correctness  of  this  is  extremely  doubtful.  The  amount  of  fluid  emitted  in 
these  cases  is  often  scanty,  but  unless  the  patient  is  suffering  from  great  cachexia  or 
phthisis,  actual  impotence  is  not  present.  The  testis  may  present  few  traces  of 
tubular  structure  on  section,  but,  as  already  mentioned  (p.  534),  discharge  of  seminal 
fluid  has  been  noticed  from  a  testis  largely  disorganised  with  a  protruding  fungus. 

9.  Impotence  is  known  to  follow  on  diseases,  such  as  established  phthisis,  advanced 

1  Nelaton,  Gaz.  des  Hop.  Jan.  ]  854.  Goschler,  Vierteljahrschrift  fur praH.  Heilk.  Prague, 
1857. 

2  A  similar  case  is  figured  and  described  Path.  Soe.  Trans,  vol.  xii.  p.  140,  woodcut_12. 

3  Roubaud,  De  V Impuissance  et  de  la  Sterilite,  p.  160. 

4  The  question  of  the  power  of  hypospadiacs  to  have  fruitful  intercourse  may  arise  in  the 
course  of  different  medico-legal  cases. — Dr.  Swayne  Taylor,  Med.  Jurispr.  p.  235.  Casper's 
For.  Med.  Syd.  Soc.  Trans,  vol.  hi.  p.  249. 

5  Mr.  Bryant  (Pract.  of  Surg.  vol.  ii.  p.  163)  mentions  a  case  in  which  '  a  man  came  to 
ask  for  castration,  as  he  was  unable  to  copulate  on  account  of  the  stunted  condition  of  his 
penis  ;  and  the  way  in  which  it  was  held  down  by  a  band  caused  the  penis  to  arch  down- 
wards under  excitement.     He  had  testitis  at  the  time  from  ungratified  passion.' 

6  Roubaud  (he.  supra  cit.)  mentions  a  case  in  which  impotency  was  due  to  a  large  double 
hydrocele,  and  was  cured  by  tapping.     As  the  sacs  refilled  the  impotency  returned. 
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diabetes,1    and   is   occasionally    a    sequel    of  the    acute  fevers.     10.  It   may  occur 
temporarily  with   dyspepsia,   especially  when   the  urine  is    found  to  contain  lime 
oxalate.     This    has   been   observed  by  Dr.    Golding  Bird,2   Dr.   Begbie,3  and  Mr. 
Curling.4     The  last-named  writer  states  that,  in  examining  urine,  he  has  often  found 
that   it   contained  not   spermatozoa,   but  an   abundance  of  octohedral  crystals,  an 
indication  of  impaired  digestion,  not  of  seminal  waste.     In  all  cases  of  dyspepsia 
with  impotency,  the  surgeon  should  make  a  careful  examination  of  the  patient's 
urine,  and  by  doing  so  he  will  often  be  able  to  detect  a  cause  for  the  weakness  quite 
within   the  reach  of  remedies.     11.  Certain  injuries  of  the  nervous  system — blows, 
especially  on  the  back  of  the  head  or  cervical  spine,  are  liable  to  produce  impotence. 
During  the  meningo-myelitis  which   follows  on  the  severer  forms  of  concussion  of 
the  spine,  sexual  desire  and  power  are  usually  greatly  impaired,  and  often  entirely 
and  permanently  lost.     The  same  is  the  case  in  confirmed  locomotor  ataxy.     In  cases 
of  recovery  after  fracture  of  the  lower  dorsal  and  lumbar  spine,  the  genital  centre, 
which,  situated  in  the  lumbar  enlargement,  is  largely  concerned   in   erection  and 
ejaculation,  is  usually  disorganised.     Where  it  has  escaped,  though  the  genital  organs 
are  deprived  of  sensibility,  erection  and  ejaculation  may  still  take  place  by  means  of 
the  reflex  mechanism  over  which  the  above  centre  presides.5     12.  Of  all  the  drugs 
which  have  been  said  to  cause  impotence,  only  the  bromides  have  an  undoubted 
efficacy,  when  given  in  twenty-grain  doses  three  times  a  day.     Other  sedatives,  such 
as  henbane,  conium,  camphor,  have  also  a  temporary,  but  much  less  marked,  action. 
Impotence   of  a    temporary  kind  has    been  noticed  in  well-marked  cases  of  lead- 
poisoning.     A  more  permanent  form,  there  seems  reason  to  believe,  accompanies 
confirmed  cases  of  opium-eating  and  tobacco-chewing,  but  in  many  of  these  cases  the 
interference  with  the  digestive  organs  and  appetite  have  to  be  remembered.     13. 
Atrophy  of  the  testis  with  varicocele  will  be  considered  later  on.     14.  Abuse  of  the 
sexual  functions. 

B.  Imaginary  impotence.  False  impotence. — Numerous  as  are  the  above-given 
physical  and  material  causes  of  impotence,  the  cases  in  which  impotence  is  due 
to  some  mental  disturbance  or  to  some  deficiency  of  mental  power  are  more 
common  still.  And  they  are  also  the  more  important  in  that,  like  some  of 
those  already  given,  they  are  usually  temporary,  and  admit  of  remedy,  and  finally 
because  this  mental  or  imaginary  impotence  is  often  a  source  of  much  misery  and 
distress,  fills  the  best  years  of  a  patient's  life  with  fancied  elements  of  bitterness,  and 
renders  him  a  nuisance  to  others  as  well  as  to  himself. 

Amongst  the  causes  of  imaginary  impotence  are  emotions  such  as  excessive 
delight,  fright,  disgust,  &c.  More  frequently  the  cases  of  impotence  which  come 
before  the  surgeon's  notice  are  met  with  in  patients  of  somewhat  feeble  mind.  Such 
are  they  who  dwell  much  on  past  self-abuse,  failure  to  acquit  themselves  to  their 
own  satisfaction  on  some  occasion  of  irregular  intercourse,  patients  who  make  much 
of  emissions,  which  may  really  not  be  unnaturally  frequent,  or  who  torment  and 
worry  the  surgeon  because  they  have  noticed  some  prostatic,  urethral,  or  vesical 
mucus,  or  who  persistently  exaggerate  a  slight  varicocele  into  a  hopeless  atrophy  of 
the  testis.  No  one  can  see  these  patients,  often  feeble  and  despondent,  over-anxious 
and  over-sensitive,  very  rarely  manly  in  any  true  sense  of  the  word,  without  at  once 
understanding  how  readily  in  such  cases  the  capability  of  sexual  intercourse,  which 
requires  for  its  satisfactory  performance  the  co-ordinated  and  harmonious  action  of 
several  different  parts,  may  be  deficient. 

Treatment. — Many  of  the  physical  causes  of  impotence  are  beyond  remedy ;  others, 
as  will  be  seen  from  the  above  list,  admit  of  obvious  treatment,  or  are  of  them- 

1  Dr.  Willis  ( Urin.  Bis.  and  their  Treat.  1889)  alludes  to  the  fact,  well  known  at  that 
time,  that  the  sexual  appetite  generally  disappears  at  a  rather  early  stage  of  diahetes  ;  and 
adds  that  in  one  of  the  few  cases  of  genuine  recovery  with  which  he  is  acquainted,  the  only 
function  which  remained  in  abeyance  was  the  sexual.  Dr.  Pavy  (On  Diabetes,  p.  221)  states 
that  as  the  patient  improves  with  treatment,  virility  will  he  found  to  return. 

2  Urin.  Deposits,  3rd  ed.  p.  231.  3  Edin.  Monthly  Journ.  Aug.  1849. 

4  Loc.  supra  cit.  p.  423. 

5  A  case  of  this  kind  is  quoted  hy  Dr.  Brachet,  jRech.  exp.  sur  le  Si/st.  nerv.  p.  280. 
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selves  naturally  of  a  temporary  nature.  It  is  the  forms  of  impotence  which  exist 
chiefly  or  entirely  in  the  patient's  own  mind  which  come  most  often  for  treatment, 
and  which  also,  it  may  be  added,  meet  with  success  at  the  surgeon's  hands,  if  he  can 
but  improve  the  condition  of  his  patient's  mind.  Furthermore  the  subjects  of 
physical  forms  of  impotence  which  do  not  admit  of  remedy  are  often  mercifully 
wanting,  not  only  in  sexual  power,  but  also  in  sexual  desire. 

The  following  decisive  words  of  Sir  James  Paget's  l  will  be  found  very  useful  in 
testing  the  value  of  patients'  statements  on  these  matters  : — '  If  a  man  has  sexual 
organs,  including  the  prostate,  not  manifestly  diseased  or  wasted,  and  has  elections 
and  occasional  nocturnal  emissions,  and  any  sexual  desire,  you  may  be  sure  that  he  is 
not  impotent,  unless  he  has  very  clear  facts  to  prove  that  he  is.  The  statements  that 
hypochondriacs  make  to  show  that  they  are,  or  are  becoming,  impotent  are  usually 
evidences  that  they  are  not.' 

The  question  of  the  advisability  of  marriage  is  often  raised  by  those  who  imagine 
themselves  to  be  the  subjects  of  impotence  or  diminished  sexual  power ;  more  rarely, 
as  already  stated,  by  those  who  are  really  impotent.  This  matter  is  thus  well  dealt 
with  by  Prof.  Humphry.  'It  is  usually  necessary  to  allow  a  considerable  margin  for 
the  nervousness  of  the  patient.  A  quiescent  state  of  the  organs,  consequent  on  long 
control  of  the  passions,  is  not  to  be  regarded  as  an  obstacle,  because  they  may  be 
roused  into  activity  when  appropriate  circumstances  arise ;  and  after  a  long  continuance 
and  frequent  repetition  of  nocturnal  emissions,  the  organs  usually  retain  sufficient 
vigour  to  admit  of  improvement  under  the  influence  of  matrimony.  It  has  happened 
to  me  often  to  be  consulted  on  this  subject ;  and  I  have  very  rarely  felt  it  neces- 
sary to  give  a  discouraging  opinion.  In  the  case  of  one  gentleman,  who  from  early 
life  had  been  subject  to  very  frequent  emissions,  who  had  long  ceased  to  have  erections 
or  desire,  and  whom  a  variety  of  treatment,  including  cauterisation  of  the  urethra,  con- 
ducted by  different  persons,  had  failed  to  give  relief,  my  advice  was  that  he  should 
remain  a  bachelor.  Very  soon  afterwards  he  married  and  had  a  family.  It  has  been 
recommended  that  in  doubtful  cases  the  experimentum  should  be  made  in  corpore 
vili.  This  appears  to  me  to  be  useless  as  well  as  wrong ;  for  the  experiment  thus 
made  as  a  test  is  no  real  test,  and,  as  might  be  expected,  has  ended  in  disappointment. 
I  know  a  gentleman,  in  every  respect,  as  I  believe,  well  qualified  to  be  a  husband,  and  at 
one  time  anxious  to  be  so,  who  has  been  prevented  from  marrying  by  the  failure  in  this 
test,  to  which  he,  most  reluctantly  and  needlessly,  assented,  in  deference  to  the  advice 
of  an  eminent  Burgeon  whom  he  consulted.  The  indications  derivable  from  external 
appearance  are  of  little  value  ;  and  suspicions  based  upon  them  have  repeatedly  proved 
to  be  groundless.  There  are  certain  obvious  disqualifications,  such  as  imperfect  for- 
matiou  or  diseased  conditions  of  the  necessary  organs,  and  an  entire  absence  of  erection 
or  desire.  Where  such  disqualifications  exist,  matrimony  is  rarely  contemplated. 
Where  they  are  absent,  the  surgeon  is  seldom  justified  in  giving  an  unfavourable 
verdict;  the  instances  being  few  in  which,  by  judicious  treatment,  the  patient  may 
not  be  fitted  for  matrimony. 

'  To  the  encouragement  to  matrimony  it  is  well  to  add  the  hint  that  though,  for 
various  reasons,  the  rite  may  not  be  at  first  consummated,  yet  that,  in  all  probability, 
it  will  be  so  before  long.  This  may  prevent  unnecessary  disappointment  or  despair. 
I  have  known  premature  separation  carried  out,  indeed  hurried  on  by  the  medical 
man,  when  there  is  reason  to  think  that  a  little  management  and  patience  might 
have  resulted  in  a  happy  union.  The  whole  of  this  question  is  fraught  with  so  much 
anxiety  and  excitement  to  the  person  concerned,  that  the  mind  is  liable  to  be  thrown 
off  its  balance,  and  the  most  deplorable  consequences  to  ensue.  In  some  cases, 
doubtless,  there  is  cause  for  the  anxiety ;  but  in  many  the  apprehensions  are  ground- 
less ;  and  happy  is  it  if  a  man  when  thus  racked  with  doubts  can  bring  himself  to  make 
a  confidant  of,  and  disburden  himself  freely  to,  some  judicious  medical  adviser,  who 
will  calmly  enter  into  his  case  and  acquire  his  confidence,  who  will  assure  him  that 
such  cases  are  not  uncommon,  and  will,  perhaps,  give  him  the  often-quoted  reeom- 

1  Loe.  supra  cit.  p.  283. 
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mendation  of  Hunter.1  to  make  up  his  mind  to  abstain  for  a  time,  In  all  such  cases 
it  is  necessary  to  take  the  general  state  of  the  health  into  account ;  for  any  debilitating 
cause — such  as  dyspepsia,  diarrhoea,  mental  anxiety,  &c. — especially  when  there  are 
phosphates  or  oxalate  of  lime  in  the  urine — is  liable  to  be  attended  with  inability, 
which  may  be  only  of  temporary  nature,  and  will  yield  to  appropriate  treatment.' 

The  value  of  drugs  in  the  treatment  of  impotence  must  be  briefly  alluded  to. 
Phosphorus,  cantharides,  nux  vomica  are  usually  looked  upon  as  direct  aphrodisiacs. 
Of  these  the  first  has,  I  think,  no  direct  value  unless  given  in  such  large  doses  as  to  be 
risky.  It  is,  however,  very  valuable  indirectly  when  given  in  small  doses,  gr.  Jn  in 
pill,2  by  removing  the  debility  and  langour.  It  is  well  to  combine  it  with  nux  vomica. 
Cantharides  is  often  serviceable  in  cases  where  sexual  power  is  deficient,  though  not 
entirely  absent ;  where  it  appears  to  be  failing  prematurely,  or  after  excess.  In  such 
cases  a  combination  of  tincture  of  cantharides  \\\  xv.-xx.  with  the  perch loride  of  iron 
and  nux  vomica  may  be  tried.  But  with  reference  to  the  above  remedies,  it  must  be 
remembered  that  their  effects  are  not  likely  to  last  after  the  drugs  are  discontinued, 
and  that  with  cantharides  in  particular,  if  it  fail  to  render  adequate  insufficient 
erections,  it  will,  from  the  determination  of  blood  to  the  generative  organs  which  it 
causes,  bring  about  a  morbid  and  undesirable  condition.  Where  desire  is  altogether 
absent,  it  will  not  be  honest  to  hold  out  hopes  of  benefit  from  drugs. 

Other  remedies,  as  tonics,  act  indirectly,  and  to  these  should  be  added  nourishing 
diet,  with  stimulants,  the  use  of  exercise  in  those  who  find  themselves  getting  stout  or 
flabby,  and  rest  to  those  whose  brains  are  jaded. 

Two  local  remedies  perhaps  merit  mention —  one  is  the  use  of  mild  counter- irritation 
to  the  glans  penis  where  this  is  deficient  in  sensibility.  The  other  is  the  use  of 
electricity.  Of  this  mode  of  treatment,  Mr.  Curling,3  speaking  of  the  value  of  passing 
the  interrupted  current  from  the  perinseum  to  the  glans  penis,  states  that,  though  the 
results  are  often  disappointing,  sufficient  success  has  resulted  from  the  remedy  to 
induce  him  to  give  it  a  trial  in  cases  where  other  means  have  failed.  In  some  cases 
of  impotency,  in  which  the  desires  are  strong  but  the  erections  feeble,  the  sensi- 
bility of  the  glans  is  so  lowered  that  the  friction  of  coition  is  incapable  of  maintaining 
prolonged  distension  of  the  organ,  and  erection  subsides  shortly  after  penetration. 
In  such  cases  a  few  applications  of  the  electric  current  render  the  glans  penis  more 
sensitive,  and  in  this  way  cause  a  more  persistent  distension  of  the  organ  under  the 
natural  excitement.  This  method  is  perhaps  justifiable  where  other  means  have 
failed,  and  where  the  patient  wishes  to  submit  to  it. 

It  is  important  to  remember  that  sexual  power  and  desire  may  fail  completely  in 
healthy  and  in  comparatively  young  men.  This  form  of  impotence  is  not  necessarily 
associated  with  any  discoverable  imperfection  in  the  organs,  or  any  obvious  defect  in 
bodily  formation.  Indeed,  it  may  be  associated  with  full  intellectual  vigour,  and  a 
physique,  in  other  respects,  sound  and  strong.4  Such  cases  are,  however,  rare.  The 
external  indications  of  virility  do  not  often  continue  when  the  power  is  actually  and 
irrecoverably  gone. 

It  seems  also  that  long-continued  continence  induces  an  earlier  cessation  of  the 
capability  of  function  than  does  moderate  indulgence.  And  after  long  disuse  the 
attempt  to  rouse  these  organs  into  activity  at  a  late  period  of  life,  even  if  successful, 
is  not  altogether  without  risk  to  the  general  health.  The  excitement  consequent  on 
it  is  liable  to  induce  much  prostration,  which  may  be  followed  by  paralysis,  amaurosis, 
affection  of  the  heart,  or  other  disorders.  There  appears  to  be  some  foundation  for  the 
remark  that  these  ill-effects  are  more  likely  to  occur  in  the  case  of  widowers  marrying 
after  a  considerable  interval  than  in  those  who  have  not  been  before  married. 
'  Sexual  indulgence  late  in  life  seems  also  to  promote  the  enlargement  of  the  prostate 
gland ;  and  I  know  several  instances  of  old  men  being  attacked  with  retention  of 
urine  from  congestion  of  this  organ,  occurring  after  coition.'  5 

1  Treatise  on  the  Venereal  Disease,  p.  203. 

2  Some  American  preparations  lately  introduced  and  now  easily  obtained  in  this  country 
are  excellent.  s  Loc.  supra  rit.  p.  429. 

*  Colles,  Led.  on  Surg.  vol.  ii.  p.  6.                         b  Mr.  ( 'urling,  loc,  supra  cit. 
Vol.  III.  0  0  
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Sterility. 

This  condition,  or  the  inability  to  beget  children,  has  been  confounded  with  im- 
potence, or  the  incapacity  for  sexual  intercourse.  The  two  conditions  are  distinct, 
though  they  may  co-exist.  Sterility,  though  its  causes  and  treatment  as  they  arise 
in  the  female  have  been  fully  discussed,  has  hitherto  received  less  attention  in  the 
male.  Mr.  Curling  l  has,  however,  shown  the  importance  of  sterility  in  the  male  as 
apart  from  impotence,  by  drawing  attention  to  the  fact  that  in  women,  who  are  ready 
for  conception,  frequent  sexual  excitement  without  impregnation  may  prove  very 
injurious  to  health,  by  leading  to  chronic  ovarian  irritation,  uterine  congestion  and 
haemorrhage. 

The  causes  of  sterility  in  the  male  are  chiefly  these : — 

1.  Malposition  or  retention  of  the  testicles. — This  subject  has  been  fully  discussed, 
pp.  465-467. 

2.  Obstructions  in  the  epididymis  or  vas  deferens.  — Allusion  has  been  already  made 
(p.  527)  to  the  observations  of  M.  Gosselin  upon  this  subject,  and  the  frequency  with 
which  after  gonorrhceal  epididymitis  deposits  of  an  inflammatory  nature  may  form 
about  the  tail  or  head  of  the  epididymis,  and,  if  bilateral,  cause  sterility.  Attention 
has  also  been  drawn  to  the  great  importance  of  steady  and  persevering  treatment,  in 
order  to  ensure  the  removal  of  such  inflammatory  deposits.  Where  such  treatment 
has  failed  the  question  of  doing  something  to  the  nodules  by  way  of  operation  may 
be  suggested  by  the  patient.  The  outlook  is  here  not  encouraging.  Mr.  Curling  2 
has  performed  such  an  operation  without  success.  Prof.  Billroth,3  who  considers  that 
these  nodules  are  incurable,  never  disappearing  spontaneously,  once  operated  at  the 
urgent  request  of  the  patient,  a  strong  man  who  had  become  impotent,  the  affection 
being  bilateral.  The  result  of  the  operation  was  not  known.  A  similar  form  of 
sterility  will  be  produced  by  double  tubercular  deposits  in  the  vasa  deferentia,  hy 
congenital  deficiency,  or  interruption  of  these  canals,  or  by  their  traumatic  severance, 
as  in  the  case  of  Dr.  P.  H.  Watson's,  alluded  to  below  (p.  565). 

3.  Obstructions  situated  in  the  urethra,  ejaculatory  ducts,  and  prostate. — A  tight 
stricture  may  cause  sterility,  the  seminal  fluid  unable  to  escape  at  the  right  moment, 
regurgitates  into  the  bladder,  and  is  discharged  subsequently  with  the  urine.  Mr. 
Curling  concludes  that  sterility  from  stricture  in  the  urethra  is  more  frequent  than 
is  usually  supposed,  being  in  some  instances  little  suspected  by  the  patient  himself. 
'  In  erection  of  the  penis  the  urethra  becomes  narrowed,  so  that  a  stricture  which 
oilers  but  a  slight  obstacle  to  the  flow  of  urine  may  under  congestion  be  sufficient  to 
impede  the  emission  of  semen.' 4 

Acute  inflammation  of  the  prostate  originating  in  gonorrhoea,  and  followed  by 
abscesses  which  not  unfrequently  riddle  the  tissues  of  this  organ,  may  be  a  cause  of 
sterility. 

Mr.  Teevan  c  has  met  with  four  cases  in  which  sterility  followed  the  operation  of 
lithotomy,  no  emission  taking  place  during  coitus.  The  explanation  of  these  cases  is 
not  very  clear,  as  it  does  not  appear  that  the  calculi  were  large  ones ;  but  it  is  obvious 
that  extensive  tearing  of  the  floor  of  the  urethra,  or  inflammation  of  the  prostate 
after  such  laceration,  might  cause  occlusion  of  the  ducts. 

Another  condition  exists,  which  is  neither  impotence  nor  one  of  the  ordinary 
forms  of  sterility.  Thus  a  patient  who  has  sexual  desires  and  erection  finds  that 
the  act  of  coitus,  however  prolonged,  is  never  satisfactorily  completed  by  an  ejacula- 
tion of  semen,  though  these,  accompanied  by  the  usual  orgasm,  may  take  place  at 
other  times,  as  during  dreams. 

1  Lor.  supra  cit.  p.  451.     See  also  on  this  subject  Dr.  West  (Dis.  of  Women)  and  Dr. 
Priestley  {Med.  Times  and  Gaz.  1863,  vol.  i.  p.  445). 
Loc.  supra  cit.  p.  445. 

:!  Clin.  Surg.  8yd.  Soc.  Trans,  p.  29;>.  The  word  impotence  occurs  several  times  in  the 
accounl  of  this  ease,  probably  by  mistake  for  sterility. 

4  Luc.  supra  tit.  p.  447.  5   Clin.  Soc.  Trans,  vol.  v'u.  p.  179. 


ATROPHY   OF   THE   TESTICLE.  563 

The  following  case,  which  was  under  Professor  Humphry's  care,  illustrates  this 
condition  : — 

A  gentleman  of  spare  frame,  but  enjoying  good  health  and  strength,  has  never  been  able 
to  effect  complete  intercourse  with  his  wife  in  consequence  of  this  defect.  Erections  occur  ; 
but,  however  long  the  attempt  is  continued,  emission  does  not  take  place.  This  will,  however, 
often  occur  afterwards  during  sleep,  and  at  other  times,  but  is  not  excitable  by  the  proper 
stimulus.  He  was  subject  to  rather  frequent  nocturnal  emissions  before  marriage.  There  is 
no  other  symptom.  A  variety  of  treatment  has  been  tried  by  myself  and  others  who  have 
been  consulted,  without  avail,  such  as  tonics,  with  and  without  strychnine,  belladonna,  and 
blisters  to  the  perinseum,  the  passage  of  a  steel  sound,  cauterisation  of  the  urethra,  and 
galvanism.  I  endeavoured  also  to  increase  the  irritability  of  the  external  parts  by  slight 
stimulating  applications  to  the  glans  penis,  the  perinasum,  and  the  region  of  the  anus. 

Dr.  Van  Buren  1  thus  explains  the  above  condition,  to  which  he  has  given  the 
not  altogether  well- chosen  name  Aspermatism  : — 

'  The  theory  advanced  to  account  for  this  strange  malady  is  that,  by  reason  of 
spasm  about  the  ejaculatory  ducts,  the  semen  is  prevented  from  getting  into  the 
prostatic  sinus.  This,  however,  is  untenable  ;  for  where  there  is  desire  and  pleasure 
prostatic  mucus  would  be  secreted  in  excess,  and  would  be  thrown  out  by  ejaculation, 
while  the  semen  proper  would  collect  and  distend  the  seminal  vesicles  and  ducts 
below  the  ejaculatory  orifices,  and  would  escape  and  flow  away  from  the  meatus,  after 
the  relaxation  of  spasm,  brought  about  by  the  fatigue  following  ''  half  an  hour's  sexual 
intercourse."  But  this  is  not  the  case.  The  fault  is  evidently  in  the  nerves.  There 
is  no  pleasurable  sensation,  no  call  for  secretion  of  prostatic  mucus,  or  for  a  supply  of 
spermatic  fluid.  There  is  anaesthesia  of  the  prostatic  sinus,  and  although  the  power 
of  having  an  orgasm  and  an  ejaculation  remains,  as  proved  by  dreams,  yet  there  is 
some  connecting  link  missing  in  the  chain.' 

Mr,  Curling  2  mentions  a  similar  case  where,  though  emissions  of  semen  took 
place  at  other  times,  they  never  followed  on  coitus.  On  the  supposition  that  here 
the  nerves  of  the  glans  penis  were  wanting  in  sufficient  excitability,  acetum  cantba- 
l'idis  was  applied  to  the  glans,  with,  ultimately,  entire  success. 

Atrophy  of  the  Testicle. 

This  may  result  from  a  variety  of  conditions,  many  of  which  have  already  been 
alluded  to.  A  large  number  originate  in  inflammation.  Thus  atrophy  has  been 
noticed  after  the  orchitis  of  mumps  (p.  517),  and  after  extreme  congestion  of  the 
organ,  brought  about  by  inordinate  sexual  excitement.  Another,  but  far  more  chronic 
inflammation  of-  the  testis,  which  may  end  in  atrophy,  is  the  form  of  diffuse  syphilitic 
orchitis  which  runs  on  into  cirrhosis  of  the  testis.  A  less  complete  form  of  atrophy 
may  follow  on  strumous  diseases,  in  cases  where  the  greater  part  of  the  testis  has 
protruded  as  a  fungus,  and  the  rest  is  converted  into  a  mass  of  quiescent  cheesy 
deposit,  or  dry  calcareous  matter. 

Although  injury  to  the  duct  produces  no  effect  of  the  kind ;  yet,  as  we  might 
expect  in  the  case  of  an  organ  so  peculiarly  circumstanced  with  regard  to  its  circula- 
tion, deriving  its  blood  from  a  long  distance  through  a  single  channel,  and  having 
very  few  anastomosing  currents  to  fall  back  upon,  it  is  very  sensitive  to  any  impair- 
ment of  its  vascular  supply.  Thus  Mr.  Wardrop  3  relates  that  both  testicles  were 
absorbed  in  a  man  who  died  of  an  aneuiism  of  the  aorta,  obliterating  the  spermatic 
arteries ;  ligature  of  the  spermatic  artery  will  also  cause  complete  wasting  of  the 
gland.  Varicocele  also  is  sometimes  attended  with  an  impairment  of  the  nutrition 
of  the  testis;  and  operations  obliterating  the  veins  in  varicocele  has  been  known  to 
produce  the  same  result. 

In  certain  affections  of  the  nervous  system,  atrophy  of  the  testicle  has  been  noticed 
to  occur,  e.g.  after  blows  on  the  back  of  the  head  and  the  upper  cervical  spine,  and, 
more  rarely,  in  cases  of  recovery  with  paraplegia  from  fracture  in  the  lumbar  region. 

1  Surg.  Dis.  of  the  Gen.  Ur.  Organs,  p.  465.  2  Loc.  supra  oit,  p,  450. 

3  In  his  edition  of  Baillie's  Works,  vol.  ii.  p.  315,  foot-note. 
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Atrophy  from  pressure  is  here  of  rare  occurrence.  It  has  been  occasionally  noticed 
to  occur  with  very  large  hernia?,  in  old-standing  hydroceles,  and  hematoceles  with  very 
thickened  walls,  and  other  evidence  of  past  inflammation.  More  rarely  still,  atrophy 
of  the  testis  has  seemed  to  follow  upon  the  pressure  of  an  ill-fitting  truss. 

In  a  few  cases,  as  has  already  been  remarked  with  reference  to  impotence,  the  occur- 
rence of  atrophy  is  not  to  be  accounted  for.  In  such  cases  it  occurs  prematurely  in 
apparently  healthy  subjects,  and  with  no  preceding  history  of  excess.1 

In  other  cases  the  surgeon  has  brought  before  him  an  early  arrest  of  a  growing 
testis,  rather  than  an  atrophy  of  one  which  has  reached  its  full  development.  Thus, 
from  time  to  time,  young  adults  are  met  with  of  twenty  and  upwards,  whose  genitals 
recall  those  of  children  of  four  and  five.  Other  signs  of  virility  are  here  often  want- 
ing ;  a  few  scattered  hairs  replace  any  healthy  growth  on  the  face,  or  pubes,  or  in  the 
axilla?.  The  fat  plumpness,  the  rounded  outlines,  the  development  of  the  mamma?, 
and  the  supra-mammary  fat,  the  width  of  the  pelvis  and  hips,  all  recall  the  female 
form. 

A  similar  atrophy,  and  some  of  the  above  appearances,  are  met  with  in  cases  of 
imbeciles,  idiots,  and  occasionally  in  cretins. 

Irritable  and  Neuralgic  Testicle. 

i.  Irritable  testis.— -About  the  period  of  puberty  the  testicle  is  frequently  tender 
and  irritable,  so  as  to  be  pained  by  a  slight  touch  or  by  the  chafing  of  the  trousei'S 
in  walking.     It  does  not  swell  or  present  any  indications  of  inflammation,  but  it  is 
a  source  of  a  good  deal  of  annoyance,  necessitating  abstention  from  active  exercise 
and   out-door  amusement.     This    condition    usually  subsides  in  a  short   time,  and 
may  be  relieved  by  a  suspensory  bandage,  or  an  evaporating  lotion  if  the  part  be 
hotter  than  natural.     The  same  condition  may  occur  at  other  periods  of  life,  more 
particularly  in  persons  of  delicate,  sensitive  and  irritable  temperament,  or  in  those 
who  have  been  addicted  to  self- abuse  or  excessive  indulgence  in  sexual  intercourse. 
Very  often,  like  irritability  of  the  neck  of  the  bladder,  it  is  due  to  ill- regulated,  un- 
satisfactory sexual  hygiene.     A  temporarily  irritable  condition  of  the  testis  may  be 
produced  at  any  time  in  a  healthy  subject  by  prolonged  sexual  excitement  ungratified. 
In  such  cases  the  tenderness  is  especially  referred  to  the  region  of  the  epididymis. 
Sometimes  the  cause  of  irritable  testis  lies  in  the  prostatic  urethra  and  its  neigh- 
bourhood.    To  a  varying  degree  it  is  often  present  in  varicocele.     The  affection  has 
occasionally  proved    very  obstinate,  and  has  been  a  source  of  so  much  distress  to 
the  patient  as  to  lead  him  to  beg  for  removal  of  the  organ.     Sir  A.  Cooper2  was 
induced  by  the  urgent  request  of  the  patients  to  perform  castration  in  three  cases 
of  the  kind ;  and  other  surgeons  have  done  the  same.     Such  a  procedure  is,  how- 
ever, warranted  only  by  veiy  exceptional  circumstances.     It  must  not  be  forgotten 
that  the  subjects  of   this  affection  are  from  their  weakly,  irritable,  or   hypochon- 
driacal   minds  prone  to  exaggerate  their  maladies,   and   to   take  gloomy  views   of 
their  future  and  of  the  hopelessness  of  ordinary  treatment.     Next  to  the  importance 
of  restoring,  if  possible,  a  healthy  mental  condition  by  restoring  hopefulness  and  a 
healthy  faith  in  one  case,  finding  occupation  and  judiciously  regulated  exertion  in 
another,  enforcing  the  need  of  a  little  healthy  neglect  of   the  parts  concerned  in  a 
third,  comes  the  importance  of   well-regulated  sexual  hygiene.     Thus  in  one  case 
absolute  continence  of   mind  and  body  may  be  necessary  for  a  time;  in  another, 
under  different  circumstances,  a  happy  marriage  may  be  the  patient's  greatest  bless- 
ing ;  in  a  third  the  surgeon  must  look  farther  afield,  and  perhaps  when  his  patient's 
confidence  is  acquired,  he  ma}'  find  that  the  sickly  health  of  a  wife,  or  some  local 
cause  of  dyspareunia,  may  be  the  cause  of  irritable  testis  in  the  husband. 

Sometimes  the   malady  subsides  under  attention  to  the  general  health.     It   is 
necessary  to  inquire  into  minute  particulars  respecting  the  state  of  digestion,  the 

1   Colles,  Lect.  on  Surg.  vol.  ii.  p.  G. 

a   T/te.  Testis,  p.  60.     The  operation  appears  to  have  been  successful. 
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action  of  the  liver  and  bowels,  the  character  of  the  urine,  the  action  of  the  skin,  &c. ; 
for  where  there  is  a  tendency  to  irritable  testicle,  slight  disturbances  of  other  organs 
will  induce  it.  To  rectify  anything  wrong  that  may  be  discovered  in  these  functions 
is  the  first  point.  Secondly,  it  is  necessary  to  improve  the  general  state  of  the  health 
by  out-of-door  exercise  as  far  as  possible,  by  moderately  nutritious  diet,  and,  perhaps, 
tonics.  Some  good  may  be  effected  by  local  applications.  Amongst  these  are  cold 
douches  to  restore  the  action  of  a  flabby  relaxed  cremaster,  a  suspensory  bandage 
either  closely  fitting  or  full  sized,  so  as  to  allow  of  encasing  the  testis  in  a  layer 
of  cotton-wool,  or  lint  spread  Avith  extract  of  belladonna.  The  liniment  of  bella- 
donna and  a  solution  of  silver  nitrate  (gr.  v.-x-|j.)  are  also  useful,  but  the  patient 
should  be  prepared  for  the  temporary  smarting  which  follows  on  the  application  of 
the  latter. 

ii.  Neuralgia  of  the  testis.- — -This  is  a  condition  in  some  respects  akin  to  the  above. 
The  term  should  be  reserved  for  cases  where  severe  paroxysmal  pain  attacks  the 
testis,  which  is  itself  healthy,  at  intervals  which  may  be  regular,  but  more  often  are  not. 
The  cause  of  the  pain  may  be  in  some  cases  malarial  poisoning ;  in  others  there 
is  only  some  disordered  state  of  the  health  or  ansernia  to  account  for  it ;  at  times 
no  cause,  local  or  constitutional,  can  be  made  out.  In  other  cases  irritation  or 
implication  of  the  nerves  which  supply  the  cord  and  testis,  or  of  nerves  in  com- 
munication with  them,  may  account  for  the  neuralgic  pains.  Tlnis  they  have  been 
noticed  to  occur  in  cases  of  renal  calculus,  or  pyelitis ;  the  passage  of  a  calculus 
along  the  ureter  may  excite  them,  together  with  contraction  of  the  cremaster. 
Carcinoma  attacking  the  lumbar  vertebrae  and  involving  the  roots  of  the  lumbar 
nerves  is  another  occasional  cause.  Neuralgia  of  the  testis  may  be  due  in  some 
cases  to  injury  affecting  the  cord.1  It  occasionally  in  nervous,  delicate,  weakly 
patients  is  associated  with  varicocele,  or  with  a  plugged  obstructed  condition  of  the 
vas  deferens.  Sir  B.  Brodie2  believed  that  in  one  case  hepatic  disturbance  was  at 
the  root  of  the  trouble. 

In  a  few  cases  where  this  condition  follows  on  orchitis  it  may  be  suggested  that 
the  nerves  of  the  testis  have  become  embedded  in  inflammatory  cicatricial  tissue, 
somewhat  similar  to  what  is  known  to  occur  occasionally  with  bulbous  nerves  in 
stumps  after  amputation.  And  it  must  be  remembered  that  in  a  few  of  these  cases, 
though  here  again  the  testis  is  not  healthy,  a  small  collection  of  pus,  walled  in  by  the 
substance  of  the  testis,  has  been  the  source  of  the  pain. 

The  pain  varies  in  character  and  severity,  being  sometimes  dull,  at  others  darting, 
and  so  severe  as  to  cause  the  patient  to  roll  on  the  floor  in  agony  and  covered  with 
perspiration. 

The  treatment  will  be  the  same  as  for  neuralgia  in  other  parts,  varying  with 
the  exciting  cause  and  the  state  of  the  health.  When  it  is  periodic,  quinine  or  iron 
are  likely  to  be  beneficial.  Where  there  is  evidence  of  nerve  debility  and  anaemia, 
phosphorus  and  cod-liver  oil  should  be  tried.  Of  local  measures,  the  hypodermic 
injection  of  a  small  quantity  of  strong  solution  of  morphia  into  the  testicle  or  the 
tissue  immediately  investing  it  offers  the  best  prospect  of  success,  if  we  may  judge 
from  its  effects  in  relieving  neuralgia  in  other  parts.  Other  local  applications  which 
may  be  found  useful  are  ointments  or  liniments  containing  aconite  and  belladonna, 
or  some  such  preparation  as  this — aconite  liniment  51J.,  belladonna  liniment  5\j-> 
mixed  with  §ss  of  glycerine,  spread  thickly  on  lint  covered  with  oil  silk  and  worn  with 
a  suspensory  bandage.  Ice  used  day  and  night,  for  two  to  four  days,  has  been  recoru- 
mended  by  M.  Diclay.3     The  remarks  made  above  on  the  reference  of  the  importance 

1  Dr.  P.  H.  Watson  (Edin.  Med.  Journ.  1866,  vol.  i.  p.  658)  relates  the  case  of  a  gentleman 
who  became  entangled  in  machinery,  one  testis  being  torn  away  and  the  other  injured.  After 
a  while  the  latter  became  the  seat  of  intense  neuralgic  pains,  making  life  miserable.  During 
the  operation  of  castration  it  was  found  that  the  vas  deferens  had  been  severed  at  tbe  time  of 
the  injury.  The  epididymis  was  converted  into  a  condition  of  cystic  dilatation.  After  the 
accident  the  patient  had  become  entirely  impotent. 

2  Lond.  Med.  Gaz,  vol.  xiii.  p.  620. 

s  Ann.  de  Derm,  el  de  Sijph.  1860,  No.  3,  p.  182.  The  risk  of  gangrene  from  sucu  u  con- 
tinued use  of  ice  in  weakly  subjects  has  already  been  alluded  to  (p.  510). 
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of  securing  a  healthy  state  of  sexual  hygiene  will  also  be  applicable  to  many  of  these 
cases. 


Diseases  of  the  Cord. 
Varicocele. 

This  disease  consists  of  a  varicose  enlargement  of  the  veins  of  the  pampiniform 

plexus  and  of  those  of  the  lower  part  of  the  cord.     Including  the  mild  degrees  of  this 

affection,  which  scarcely  constitute  a   disease,  it  is  one   of  the   commonest  of  the 

disorders  of  the  male  genitals.     Prof.  Humphry  considers  that  varicocele  is  met 

with  in  about  one  male  adult  in  ten.     M.  Landouzy  }  believes  that  the  frequency  is 

far  greater,  sixty  per  cent,  being,  according  to  him,  the  proportion  of  adults  affected. 

This  statement  is,  however,  an  exagge- 
Fig.  113.-Preparation   showing  Varicocele.     1>ated  one  ag  far  ag  patients  in  this  ccmritly 

(Ltuvs  Hosp.  Museum.)  *  ,  CJ 

are  concerned.     It  occurs  much  more  fre- 
quently upon  the  left  side. 

Condition  of  the  fart. — The  veins  of 
the  pampiniform  plexus  are  dilated,  tor- 
tuous, much  increased  in  size,  and  also 
in  number,  owing  to  dilatation  of  many 
smaller  veins,  and  arranged  in  flexuous 
curves  and  loops  (fig.  113). 

The  elasticity  and  contractility  of  the 
coats  of  the  veins  are  diminished  in  ad- 
vanced cases,  and  here  the  coats  are  also 
usually  somewhat  thickened ;  this  is  gene- 
rally due  to  the  presence  of  fibrous  tis- 
sue of  inflammatory  origin,  and  in  some 
cases,  in  an  earlier  stage,  to  compensatory 
thickening  of  the  middle  coat.  Throm- 
bosis and  phlebolithes  are  frequently  pre- 
sent. Even  in  extreme  cases,  numerous 
small  and  as  yet  undilated  veins  (fig.  113) 
exist  which  take  a  material  share  in  car- 
rying on  the  circulation. 

The  degree  of  enlargement  varies 
much.  It  may  be  so  great  as  to  fill  the 
scrotum  and  conceal  the  gland.  This 
is,  however,  rare.  It  is  greatest  near  the 
testicle,  diminishes  towards  the  inguinal 
canal,  and  ceases  in  the  canal :  so  that 
the  spermatic  vein  at  and  above  the  inter- 
nal ring  has  its  natural  size. 

Condition  of  the  testis. — This  point 
has  been  a  good  deal  disputed.  It  is  ob- 
viously one  of  importance,  for  if  it  could  be  shown  to  be  the  case  that  serious  wasting 
of  the  testis  is  common  in  varicocele,  operative  interference  would  be  largely  justified. 
Such,  however,  is  not  the  case.  Save  in  varicoceles  of  very  large  size  or  rapid 
formation,  serious  atrophy  of  the  testis  need  not  be  feared  in  this  disease.2     There  is 

1  Du  Varicocele. 

-  Sir  J.  Paget  (loc.  supra  cit.  p.  274)  writes  as  follows  on  this  subject :  '  Again  there  are 
some  to  whom,  whether  through  ignorance,  or  misguidance,  or  hypochondriasis,  a  vari- 
cocele is  a  source  of  misery  and  dismay.  They  look  upon  it  as  a  forerunner  of  impotence,  and 
of  wasting  testicles,  and  I  know  not  what  besides.  All  such  fears  are  groundless.  Varicocele 
is  troublesome  because  of  the  sense  of  weight  and  aching  which  sometimes,  though  far  from 
always,  attends  it,  and  which  is  sometimes  much  increased  by  long  standing  or  walking.  In 
some  cases,  too,  the  dilated  veins,  like  varicose  veins  in  the  leg,  are  apt  to  become  inflamed 
or  very  sensitive.     But  this  I  believe  is  the  widest  limit   of  llie  harm   that  varicocele  ever 


The  asterisks  point  to  numerous  small  veins,  winch  would 
have  been  far  more  prominent  if  the  specimen  had  been 
an  injected  one.  The  testis,  which  is  only  seen  in  part, 
is  not  wasted. 
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no  doubt  that  the  testis  on  the  affected  side  often  feels  smaller  and  perhaps  softer 
than  the  one  on  the  opposite  side.  But  this,  save  in  the  patient's  imagination,  does 
not  constitute  permanent  atrophy.  It  is  obvious  that  if,  in  a  dependent  part  like 
the  testis,  the  veins  become  dilated,  the  slowly  moving  venous  stream  will  be  at  a 
still  greater  disadvantage,  the  smaller  vessels  will  be  loaded,  the  arterial  supply  will 
have  a  difficulty  in  reaching  the  smaller  vessels,  while  the  blood  in  the  capillaries 
not  being  removed  and  renewed  as  it  should  be,  the  nutrition  of  the  gland  will  suffer, 
as  evidenced  by  its  losing  in  part  its  firmness  and  plumpness.  Where  this  is  very 
marked  and  of  long  duration,  true  and  permanent  atrophy  of  the  testis  may  set  in. 
But  that  the  diminution  in  size,  softness,  and  apparent  loss  of  plumpness  are  only 
temporary,  and  that  they  do  not,  in  a  very  large  proportion  of  cases,  lead  to 
atrophy,  is  shown  by  the  facts  that  after  marriage  the  testis  reaches  its  former  size, 
the  varicocele  diminishing,  while  the  patient's  anxiety  and  mental  worry  disappear 
also.  It  has  also  been  observed  on  several  occasions  that  after  operation  upon  the 
varicose  veins  the  testis  has  again  become  firm,  plump,  and  as  large  as  its  fellow. 

One  more  point  must  be  mentioned  with  regard  to  this  subject.  Many  of  the 
patients  who  come  with  a  small  varicocele  and  fancied  atrophy  or  '  dwindling  away '  of 
the  testis  are  themselves  feeble,  delicate,  or  ill  developed  generally,  not  those  in 
whom  the  usual  signs  of  virility  are  likely  to  be  well  marked. 

Causes  of  varicocele, — Amongst  these  are  the  size  and  winding  course  of  the 
veins  near  the  testicle ;  their  numerous  anastomoses,  here  and  in  the  lower  parts  of 
the  cord,  which  interfere  with  the  efficiency  of  the  valves,  and  enable  fluid  injected 
into  them  to  pass  readily  from  above  downwards ;  the  loose  inelastic  tissue  in  which 
they  lie  affording  them  little  support;  their  passage  through  the  oblique  inguinal 
canal,  where  they  are  frequently  subjected  to  pressure  during  the  action  of  the 
abdominal  muscles ;  and  the  length  and  comparatively  small  size  of  their  efferent 
trunks. 

To  aid  the  veins  thus  placed  under  difficulties  special  provisions  are  made  in  the 
presence  of  the  cremaster  and  dartos  to  keep  the  testis  naturally  supported  and  duly 
compressed.  But  in  many  of  those  patients  who  are  the  subjects  of  this  affection, 
these  muscles  partake  of  the  general  relaxation  and  flabby  want  of  tone. 

The  following  are  the  reasons  usually  given  for  the  great  preponderance  of 
varicocele  upon  the  left  side  :  (a)  The  slightly  lower  position  of  the  testis  upon  the 
left  side,  to  which  may  be  added  the  fact  that  the  point  of  entrance  of  the  left 
spermatic  into  the  renal  vein  is  upon  a  distinctly  higher  level  than  that  of  the  right 
spermatic  into  the  vena  cava.  (/3)  The  difference  in  the  manner  of  ending  of  the  two 
spermatic  veins.  Thus  the  left  spermatic  usually  enters  into  the  left  renal  at  right 
angles  to  the  latter,  and  its  point  of  entrance  is  guarded  by  a  single  or  double  valve. 
The  efficacy  of  this  valve  in  producing  varicoceles  has  probably  been  exaggerated.  If 
it  were  an.  important  factor  in  the  production  of  this  affection,  varicocele  should  be 
far  more  frequent  than  it  is,  as  the  opening  of  the  left  spermatic  vein  into  the  renal, 
and  its  orifice  guarded  by  a  valve,  are  constant  anatomical  conditions.  Again,  it 
would  be  contrary  to  all  the  teaching  of  teleology  that  an  anatomical  arrangement 
such  as  this  should  produce  and  cause  a  disease.  Mr.  Gould  1  suggests  that  the 
valve  at  the  orifice  of  the  vein  may  be  of  use  by  being  partly  opened,  and  in  such  a 
manner  as  to  convert  the  direct  aperture  into  an  oblique  opening  directed  upwards 
and  to  the  right.     By  thus  narrowing  the  aperture,  the  aspiration  of  the  blood  in 

does.  I  do  not  believe  that  it  ever  produced  wasting  of  a  testicle  or  impotence  or  any  such 
thing.  It  is  common  enough  to  find  varicocele  in  quite  healthy  men,  who,  being  sufficiently 
careless  or  sensible  to  make  light  of  it,  suffer  no  harm  either  mental  or  bodily.  Some  who 
have  it  while  they  are  single  and  chaste  are  cured  by  marriage  ;  and  in  some  it  ceases  to  cause 
even  its  slight  occasional  aching  when  they  grow  old.  In  short,  the  cases  in  which  varicocele 
is  more  than  a  trivial  affair  are  very  few ;  and  in  these  few  its  mischiefs  are  not  such  as  the 
sexual  hypochondriacs  imagine.  They  are,  indeed,  altogether  distinct  from  the  functions  of 
the  sexual  organs ;  being  such  achings  and  wearying  pains  as  may  he  felt  in  varicose  veins 
in  the  legs.  _  These  may  be  sufficient  to  disqualify  a  man  for  military  service ;  but  they  are 
not  sexually  important ;  and  in  those  who  believe  they  are,  it  is  a  mental  error,  not  a  bodily 
one,  that  needs  cure.' 

1   Clin.  Soc.  Trans,  vol.  xiv.  p.  80. 
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the  renal  vein  as  it  flows  over  the  entrance  of  the  spermatic  blood  would  be 
increased,  and  some  compensation  afforded  for  the  vertical  course  of  the  spermatic 
vein,  (y)  The  passage  of  the  left  spermatic  vein  beneath  the  sigmoid  flexure,  which 
is  so  often  liable  to  be  loaded.  This  importance  has  probably  been  exaggerated,  for, 
as  will  be  shown  below,  varicocele  usually  commences  soon  after  puberty,  when  con- 
stipation is  not  common. 

Of  the  above  reasons  the  greater  length,  both  at  its  upper  and  lower  part,  of  the 
left  spermatic  vein,  the  blood  in  which  already  has  to  contend  with  so  many  diffi- 
culties, appears  to  me  to  be  the  most  important;  but  even  when  taken  together 
they  seem  scarcely  sufficient  to  account  for  the  very  great  frequency  with  which  this 
disease  is  met  with  upon  the  left  side. 

SymjJtoms  of  varicocele. — The  affection  is  usually  noticed  between  the  ages  of 
fifteen  and  twenty-five.  From  its  thus  frequent  connection  with  the  time  of  puberty, 
Mr.  Gould1  has  suggested  the  following  explanation  as  applicable  to  some  cases: — 'I 
would  submit  that  at  any  rate  some  varicosities  are  not  the  result  of  a  yielding  of 
the  veins  to  internal  pressure,  but  are  produced  by  a  primary  growth  of  venous 
tissue — are,  in  fact,  venous  hypertrophies.  The  normal  pampiniform  plexus  is  a 
striking  arrangement,  and  the  developmental  activity  of  the  veins  forming  it  remark- 
able; it  surely  shows  some  special  tendency  to  develop  veins  just  at  this  spot  in  the 
embryo.  And  if  so,  what  more  likely  to  happen  than  that  at  puberty,  when  the 
testicle  is  undergoing  its  full  development,  or  should  do  so,  the  veins  should  again 
take  on  the  same  active  growth,  and  overstep  the  limit  between  the  normal  and  the 
deformed  1 ' 

The  affection  is  easily  known  by  the  feel  of  the  soft  worm-like  coils  of  dilated 
veins  near  the  testicle  and  extending  to  a  variable  point  above  it.  The  scrotum  is 
thin,  relaxed,  moist,  and  deficient  in  the  power  of  healthy  corrugation.  The  swelling 
is  inelastic,  increases  after  long  standing,  and  towards  the  end  of  the  day,  and  dimin- 
ishes in  the  recumbent  posture.  It  may  be  aggravated  by  sudden  exertion  or 
straining  at  stool,  by  long  walking,  or  standing,  or  riding. 

There  may  also  be  a  slight  impulse  on  coughing.  In  these  respects,  and  in  its 
position,  it  resembles  an  omental  hernia.  The  feel  of  the  swelling,  its  slow  and 
incomplete  disappearance  when  the  patient  lies  down,  although  the  inguinal  ring  is 
quite  free,  and  its  reappearance  in  the  erect  posture,  although  moderate  pressure  is 
maintained  upon  the  canal,  furnish  sufficient  means  of  distinction.  The  skin  is  often 
thin,  so  that  the  dark  colour  and  the  outline  of  the  dilated  veins  may  be  seen  through 
it.  The  affection  is  usually  devoid  of  pain  and  tenderness.  Sometimes,  especially 
when  it  first  appears,  or  when  the  patient's  attention  is  first  directed  to  it,  it  is 
attended  with  a  sense  of  weight  or  uneasiness,  or,  it  may  be,  actual  pain ;  and  it  may 
be  tender,  and  a  source  of  much  discomfort.  But,  as  a  rule,  the  degree  of  discomfort 
is  closely  proportioned  to  the  amount  of  attention  which  the  patient  pays  to  his 
genitals.2  This  is  certainly  the  case  with  a  great  proportion  of  the  varicoceles  which 
come  under  notice  ;  and  in  many  of  the  larger  ones  the  symptoms  are  inconsiderable 
when  the  patient  has  faith  in  his  surgeon  and  in  simple  but  efficacious  treatment, 
and  also  enjoys  the  blessing  of  knowing  how  to  judiciously  neglect  his  genitals.  In 
other  cases,  where  the  varicocele  is  very  large,  the  pain  is  very  wearing,  both  in  the 
testicle  and  groin  and  in  the  back. 

Treatment. — This  is  palliative  and  operative. 

A.  Palliative. — This  will  suffice  for  the  large  majority  of  cases,  and  must  be 
directed  to  the  patient's  mind  as  well  as  his  body.     The  honest  surgeon  will  assure 

1  Loc.  supra  cit.  p.  82. 

2  The  following  remarks  of  Sir  B.  Brodie  apply  both  to  irritable  testis  and  to  varicocele : 
'  There  is  no  part  of  the  body  in  which  there  are  not  sensations  to  be  discovered  which  under 
ordinary  circumstances  pass  unnoticed.  Let  anyone  think  of  his  shoulder,  and  he  will  discover 
in  it  sensations  of  which  he  would  otherwise  have  taken  no  cognisance ;  and  if  he  pays 
constant  attention  to  them,  they  will  soon  amount  to  pain,  so  that  a  patient  who  has  nothing 
else  to  do  —a  low-spirited,  hypochondriacal,  unoccupied  patient — may  persuade  himself  that 
he  has  pains  in  any  one  part  of  his  body  ;  aye,  and  that  at  last  he  may  suffer  as  much  as  if 
disease  really  existed.' 
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his  patient  emphatically  that  there  is  no  risk  whatever  of  atrophy  of  the  testis  or  of 
impairment  of  virility,  and  that  no  operation  is  required ;  occupation  should  be 
found  for  the  patient's  mind  and  body,  attention  should  be  paid  to  the  general  health, 
the  bowels  should  be  kept  regularly  open  ;  the  patient  should  make  a  habit  of  taking 
a  cold  or  chilled  bath  regularly  every  morning,  and  of  sluicing  the  genitals  freely 
night  and  morning  with  cold  water.  A  well-fitting  suspensory  bandage  should  be 
worn  regularly,  and,  as  Dr.  Yan  Buren  1  tersely  puts  it,  the  patient  should,  '  if 
jjossible,  forget  his  sex  until  an  opportunity  of  marriage  affords  him  a  chance  to  get 
well.'  The  remarks  made  already  on  the  subject  of  exercise,  diet,  well-regulated 
sexual  hygiene  (p.  554)  will,  in  this  case  also,  be  borne  in  mind. 

"When  the  above  treatment  does  not  seem  sufficient,  owing  to  the  increasing  size 
of  the  varicocele  and  its  painfulness,  some  support  must  be  given  to  the  weakened 
veins.  This  may  be  attempted  by  making  use  of  Mr.  Wormald's  2  plan.  The  patient 
lying  down  and  the  veins  being  empty,  the  lower  part  of  the  scrotum  is  drawn 
through  a  ring  of  soft  silver  padded  with  wash-leather.  The  instrument  is  then  com- 
pressed, so  as  to  retain  it  in  position,  and  at  the  same  time  cause  it  to  give  sufficient 
support.  Sometimes  this  extremely  simple  method  will  be  found  to  give  comfort ;  in 
others  it  is  difficult  to  adjust  the  ring,  so  as  to  combine  easy  and  yet  adequate 
pressure ;  for  unless  a  certain  amount  of  pressure,  which  cannot  always  be  endured, 
be  maintained,  the  ring  constantly  shifts  its  position,  and  only  adds  to  the  local  trouble. 

A  more  readily  adjusted,  more  easily  sustained  form  of  pressure  may  often  be 
afforded  by  a  truss.  The  object  of  this  is  twofold  :  to  give  relief  which  shall  be 
immediate,  by  taking  pressure  off  the  spermatic  veins,  this  pressure  being  applied 
over  the  external  abdominal  ring,  so  as  to  break  the  long  and  now  weakened  column 
of  blood,  and  prevent  any  reflux  on  straining,  etc.  Another  result  which  may  be 
looked  for  is,  that  the  vessels,  if  relieved  from  pressure  for  a  sufficient  time,  will 
recover  their  healthy  state  of  tone.  The  pressure  may  be  applied  by  a  truss,  in  which 
the  pad  may  be  turned  inwards  by  a  small  ratchet-wheel  and  key,  as  recommended 
by  Mr.  Hilton,3  for  curing  sinuses  in  the  groin  by  adjusted  rest ;  by  a  mocmain  lever- 
truss,  as  recommended  by  Mr,  Curling,4  who  first  brought  the  value  of  truss-pressure 
in  varicocele  before  the  profession ;  finally,  in  a  few  cases,  a  small  lace-up  bag- truss 
may  be  found  useful.  It  will  be  seen  that  in  all  these  the  patient  retains  the  power 
of  adjusting  the  pressure  himself,  a  point  which  is  of  primary  importance  if  the  truss 
is  to  be  a  comfort  and  not  a  useless  nuisance. 

A  rough  but  sufficiently  reliable  test  as  to  the  amount  of  benefit  likely  to  accrue 
from  the  use  of  a  truss  consists  in  the  application  of  temporary  pressure  by  means  of 
the  fingers  over  the  external  abdominal  ring  while  the  patient  is  recumbent  and  the 
veins  empty,  and  in  ascertaining  the  amount  of  relief  given  when  the  patient  stands 
up  and  the  pressure  is  maintained. 

As  long  as  the  patient  retains  in  one  way  or  another  the  power  of  regulating  the 
amount  of  pressure,  no  fears  need  be  entertained  of  atrophy  of  the  testis  ensuing 
from  obstruction  of  the  spermatic  artery,  or  complete  obliteration  of  the  spermatic 
veins.  Any  one  who  has  examined  an  injected  preparation  of  varicocele  will  have 
noticed  the  number  of  small  veins  (fig.  113)  which,  under  duly  regulated  pressure, 
will  escape  complete  obstruction  and  carry  on  the  circulation.  With  reference  to  the 
spermatic  artery,  it  is  easily  rolled  out  of  the  way  with  the  vas  deferens,  and  so  is 
not  seriously  pressed  upon  by  a  truss. 

B.  Operative,  radical. — As  already  stated,  palliative  treatment  will  bd  sufficient 
in  a  large  majority  of  cases,  if  together  with  palliative  treatment  due  attention  be 
paid  to  the  general  health,  the  occupation  and  habits  of  the  patient,  and,  where  this 
is  required,  to  his  sexual  hygiene. 

Certain  cases  will  occasionally  arise  in  which  an  operation  is  justifiable;  they 
are  as  follows  :  (a)  Where  a  varicocele  steadily  increases  in  size  in  spite  of  treat- 
ment, and   where   it   is   accompanied    with    much   distress,  annoyance,   and  pain. 

\Surg.  Dis.  of  the-  Gen.  Ur.  Organs,  p.  469.  ~  Med.  Gaz,  vol.  xxii.  p.  194. 

3  Rest  and  Pain,  3rd  ed.  fig.  24,  p.  160.  4  Luc.  supra  eit.  p.  500. 
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(ft)  Where  the  patient  is  precluded  from  entering  one  of  the  public  services  from 
which  the  varicocele  excludes  him.  (y)  Where  the  surgeon  has  satisfied  himself 
that  the  testis  is  undergoing  atrophy.  (8)  Sometimes  where  there  are  frequent 
seminal  emissions,  and  much  mental  distress.  In  these  cases,  where  the  misery  is 
sometimes  so  great  as  to  endanger  the  mental  faculties,  it  is  justifiable  to  remove  the 
local  source  of  annoyance  and  worry. 

The  choice  of  operation  is  a  very  large  one,  but  the  following  will  be  found  the 
simplest,  and  withal  very  efficacious. 

i.  Mr.  Erichsen  '  has  described  a  very  simple  modification  of  the  operation 
originally  introduced  by  Vidal  de  Cassis.  The  vas  deferens,  readily  distinguished 
by  its  round  cord-like  feel,  is  first  separated  from  the  veins  and  entrusted  to  an 
assistant  to  hold ;  an  incision  about  half  an  inch  long  is  then  made  in  the  front  and 
back  of  the  scrotum ;  a  needle  so  threaded  with  silver  wire  that  the  wire  will  follow 
Avithout  any  dragging  is  then  passed  between  the  vas  and  the  veins  and  brought  out 
behind  ;  the  needle  is  then  re-entered  and  carried  out  in  front,  but  this  time  is 
passed  between  the  veins  and  the  skin,  thus  including  the  veins  in  a  loop  of  wire 
without  implicating  the  scrotum.  The  loop  is  then  tightly  twisbed,  so  as  to  constrict 
the  enclosed  vessels.  From  day  to  day  the  wire  is  tightened  up  afresh,  until  it  has 
completely  cut  its  way  through  the  veins  by  ulceration,  a  process  which  takes  about 
a  week  or  ten  days.  Meanwhile  there  is  much  plastic  matter  thrown  out  around 
the  veins,  which  finally  contracts  and  obliterates  their  channels. 

ii.  The  following  operation,  which  is  recommended  by  Mr.  Curling,2  is  a  modi- 
fication of  that  originally  practised  by  M.  Davat  and  Mr.  H.  Lee.  Mr.  Curling  has 
made  use  of  it  in  nineteen  cases,  in  all  with  success.  With  the  left  hand  the  vas 
deferens  is  separated  from  the  veins,  and  a  straight  pin  is  then  passed  between  the 
duct  and  the  vessels,  about  two  inches  above  the  testicle,  and  about  three-quarters 
of  an  inch  below  this  point  another  pin  is  passed  in  the  same  way.  A  piece  of  card 
is  then  applied  over  the  pins  so  as  to  guard  the  skin  from  ulceration,  and  a  stout 
silk  ligature  applied  in  a  figure-of-eight  form.  The  sharp  ends  of  the  pins  are  then 
nipped  off,  and  the  operation  is  completed  by  freely  dividing  the  veins  subcutaneously 
with  a  narrow  tenotomy  knife  by  means  of  a  puncture  made  half  way  between  the 
pins.  Only  a  few  drops  of  blood  usually  escape,  and  a  small  piece  of  lint  is  the  only 
dressing  required.  The  patient  is  kept  in  bed,  and  on  the  sixth  day  the  ligatures 
a,re  cut  and  the  pins  removed.  For  a  few  days  more  the  patient  is  kept  lying  down 
until  the  wounds  have  closed,  and  the  tender  lump  which  has  formed  at  the  spot 
operated  upon  has  subsided.  Usually  the  patient  can  get  up  in  two  or  three  days 
after  the  removal  of  the  pins,  and  go  about  wearing  a  suspensory  bandage.  In  two 
or  three  weeks  the  swelling  in  the  cord  will  have  disappeared. 

iii.  The  great  risk  of  all  operations  performed  for  obliteration  of  spermatic  veins 
has  been  that  of  fatal  septic  thrombosis  and  pysemia.  No  doubt  this  risk  will  be 
much  lessened  by  only  operating  upon  patients  in  a  good  state  of  health  and  by 
paying  great  attention  to  the  after-treatment.  To  avoid  it  entirely  and  at  the 
same  time  to  ensure  thorough  obliteration  of  the  varicose  veins,  my  colleague,  Mr. 
Howse,3  has  adopted  the  plan  of  antiseptic  excision.  The  operation  is  performed  as 
follows : — The  skin  on  the  affected  side  having  been  shaved,  the  patient  being 
incumbent  and  under  the  influence  of  an  anaesthetic,  an  incision  is  made  for  about 
an  inch  and  a  half  over  the  most  prominent  part  of  the  varicocele,  usually  beginning 
about  half  an  inch  below  the  external  abdominal  ring.  Where  the  varicocele  is  very 
large  the  veins  readily  bulge  into  the  wound.  An  aneurism  needle  threaded  with 
carbolised  gut  is  then  passed  around  the  corresponding  portion  of  varicocele  above 
and  below,  the  ligatures  are  tied  and  cut  short,  and  the  included  portion  of  varicocele 
is  removed  with  scissors.  During  this  step  care  should  be  taken  to  disturb  the 
areolar  tissue  and  vessels  in  relation  with  the  vas  deferens  as  little  as  possible.  The 
spermatic  artery  which  runs  very  closely  in  relation  with  the  vas  deferens  is  a  small 
one,  and  consequently  if  the  areolar  tissue  about  the  vas  deferens  be  left  undisturbed, 

1  'Science  and  Art  <>f  Sun/cry,  vol.  ii.  p.  !>fi(). 

2  Loc.  supra  cit.  p. '613,  tig.  44.  3   Guy's  Hasp.  Hep.  1877,  vol.  xxiii.  p.  468. 
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a  number  of  small  vessels  are  left  undisturbed  and  quite  sufficient  to  carry  away  all 
the  return  blood.  The  small  wound  in  the  scrotum  is  then  closed  with  one  or  two 
carbolised  silk  or  silver  sutures,  and  the  usual  antiseptic  dressings  are  applied,  the 
operation  having  been  performed  throughout  with  strict  antiseptic  precautions. 
The  wound  heals  by  primary  adhesion,  the  patient  is  kept  in  bed  for  two  weeks,  at 
the  end  of  this  time  he  is  allowed  to  go  about  with  a  suspensory  bandage,  and  at  the 
end  of  three  weeks  he  may  usually  return  to  his  work. 

Mr.  Howse  points  out  the  importance  of  warning  the  patients  that  it  will  not 
be  till  a  month  or  so  after  the  operation  that  they  will  experience  the  full  benefit  of 
the  operation,  as  until  this  interval  has  elapsed  they  are  still  liable  to  feel  a  knotted 
mass  along  the  cord,  which  results  from  the  healing  of  the  veins  and  the  coagulation 
of  the  blood. 

Mr.  Howse,  in  the  paper  to  which  reference  has  been  made,  mentions  five  cases 
in  which  he  made  use  of  this  method  with  entire  success.  I  have  myself  adopted  it 
in  three  cases.  The  first  patient  was  incapacitated  from  his  work  on  one  of  the 
railways  by  reason  of  a  large  varicocele  which  caused  gi-eat  aching  in  the  groin  and 
lumbar  region,  and  was  made  much  worse  by  lifting  heavy  weights,  &c.  As  the 
patient's  employment  held  out  very  good  prospects,  he  was  unwilling  to  give  it  up 
Three  years  after  the  operation  I  saw  him  again  ■  he  was  then  employed  regularly 
as  a  goods-guard,  and  was  able  to  dispense  entirely  with  any  suspensory  bandage, 
the  testis  on  the  affected  side  being  then  as  plump  and  firm  as  its  fellow. 

In  the  second  case  the  operation  was  equally  successful,  and  when  I  saw  the 
patient  again,  two  years  later,  he  had  entered  the  police.  The  third  case  was,  how- 
ever, by  no  means  equally,  successful,  and,  as  such,  ought  to  be  alluded  to  here. 
The  subject  of  it  was  a  lad  who  had  a  double  varicocele,  that  on  the  left  half  being 
of  enormous  size,1  this  half  of  the  scrotum  hanging  three  inches  below  that  on  the 
opposite  side,  and  the  dilated  veins  extending  up  to  the  external  abdominal  ring. 
Strict  antiseptic  precautions  being  adopted,  the  varicose  veins  were  exposed  and 
removed  between  double  ligatures.  Owing  to  the  large  size  of  the  varicocele  three 
bundles  of  veins  were  removed,  and  even  then  a  large  number  appeared  to  have  been 
left,  the  varicocele  being  now  about  a  quarter  of  its  former  size.  Throughout  the 
operation  the  vas  deferens  and  the  immediately  surrounding  tissues  were  committed 
to  the  charge  of  a  reliable  assistant,  and,  being  held  apart,  were  not  encroached 
upon.  For  a  week  the  case  appeared  to  be  doing  very  well,  but  on  the  eighth  day  it 
became  apparent  that  too  many  veins  had  been  tied,  as  the  lower  half  of  the  testis 
presented  itself  at  the  lower  portion  of  the  wound,  of  a  dusky  green  tint  and  evidently 
in  a  condition  of  gangrene.  A  little  later  -  this  was  cut  away,  a  catgut  ligature 
having  been  first  applied.  The  dressings  were  never  foul,  the  temperature  was 
rarely  above  99°,  and  no  constitutional  disturbance  was  present  from  first  to  last; 
but  when  the  patient  went  out  the  epididymis  on  the  left  side  was  found  to  run  into 
a  firm  mass,  which  represented  a  small  portion  of  the  upper  half  of  the  left 
testis. 

In  this  case  the  operation  was  carried  out  precisely  as  in  the  other  two  which 
had  given  excellent  results.  The  vas  deferens  and  spermatic  artery  were  certainly 
not  interfered  with.  The  testis  itself  and  the  tunica  vaginalis  were  not  touched. 
Nor,  as  above  stated,  did  it  appear  at  the  close  of  the  operation  that  too  many  veins 
had  been  removed.     Such,  however,  must  have  been  the  case. 

Tumours  in  the  Spermatic  Cord. 

Fatty  tumours  are  occasionally  found  in  the  cord,  and,  like  the  cysts  in  the  same 
situation  (p.  501),  being  movable  to  some  extent  in  the  course  of  the  cord,  they  are 
with  difficulty  distinguished  from  hernia.  Thus  they  have  the  same  doughy  feel, 
the  irregular  outline,  «and  indolent  character  of  an  irreducible  omental  hernia. 
The  nature  of  the  tumour  may  in  most  cases  be  distinguished  by  the  fact  that  there  is 
usually  no  upward  prolongation  into   the  canal,  that  it  has  no  impulse  when  the 

1  This  case  is  figured  in  Mr.  Bryant's  Surgery,  3rd  ed.  vol.  ii.  fig.  385,  p.  221,  from  which 
some  idea  of  the  size  of  the  varicocele  may  be  obtained. 
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patient  coughs,  and  that  it  is  not  influenced  by  pressure.  Two  cases  which  will 
illustrate  the  difficulties  of  diagnosis  which  may  be  present  in  these  cases  of  fatty 
tumour  of  the  cord,  both  large  and  small,  are  given  by  Mr.  Curling.1  In  one 
case  the  growth  appears  to  have  been  myxolipomatous,  as  it  recurred  on  several 
occasions. 

Malignant  tumours  may  form  in  the  cord,  not  only  as  a  sequence  of  disease  of 
the  testicle,  but  independently  of  it.2 

Affections  of  the  Vesicul^e  Seminales. 

These  have  received  very  little  attention  from  pathologists  and  surgeons — less 
than  they  deserve — for  these  bodies  are  not  uncommonly  diseased  in  company  with 
the  testicles  or  independently  of  them  ;  and  such  diseases  may  induce  or  aggravate 
inflammation  of  the  bladder,  and  be  productive  of  other  ill  effects.  It  is  to  be 
observed  that  the  seminal  vesicles  lie  within  range  of  the  finger  passed  into  the 
rectum ;  so  that  their  condition  may,  in  most  instances,  be  determined  with  tolerable 
certainty.3 

Inflammation. — This  is  usually  secondary  to  mischief  in  the  urethra,  and  is  best 
seen  in  its  acute  form  after  gonorrhoea.  The  symptoms  are  now  much  the  same 
as  when  the  prostate  is  inflamed,  viz.  uneasiness  about  the  perineum,  pain  in 
defalcation,  frequent  and  rather  painful  micturition  or  retention,  emissions  at  night, 
attended  with  pain,  and  the  fluid  stained  with  blood.  The  finger  in  the  rectum 
discovers  the  vesicle,  on  one  or  both  sides,  distinctly  swollen  and  tender.  In  two 
cases  of  blennorrhagic  orchitis,  where  the  patients  died  of  other  disease,  M.  Goussail 
found  the  seminal  vesicles  swollen  and  gorged.  This  condition  may  be  so  acute  as 
to  run  on  into  suppuration,  most  troublesome  abscesses  forming  and  burrowing 
between  the  rectum  and  bladder,  and  finallv  leaving  most  tedious  and  fistulous 
tracks.  Another  troublesome  result  of  inflammation  of  the  vesicula3  seminales  is 
the  persistence  of  a  gleety  discharge.  From  the  impossibility  of  getting  any  local 
treatment  to  act  directly  upon  parts  so  deeply  situated,  and  from  the  close  ana- 
tomical connections  which  the  vesiculse  seminales  have  with  the  lower  part  of  the 
rectum,  base  and  neck  of  the  bladder  and  prostate,  it  is  readily  intelligible  how 
very  obstinate  and  tedious  a  gleety  discharge,  kept  up  by  chronic  inflammation  and 
an  atonic  condition  of  these  may  be,  and  also  how  easily  irritability  of  the  neck  of  the 
bladder  and  of  the  sexual  organs  may  be  set  up.  In  other  cases  inflammation  of 
the  Aresicula?  seminales  subsides  readily. 

The  following  case  of  abscess  originating  in  one  of  the  vesicular  seminales,  and 
proving  fatal  by  extravasation  of  pus  into  the  peritoneal  cavity,  is  reported  by 
Mr.  Mitchell  Henry,4  and  is  of  great  interest :  — 

A  sailor,  set.  20,  applied  for  relief  at  the  Middlesex  Hospital  for  pains  iu  the  loins  and  left 
hip-joint,  and  moving  like  a  patient  with  hip-disease.  Examination,  however,  showing  that 
there  was  no  active  disease  of  the  hip-joint,  he  was  sent  into  a  medical  ward,  on  the  supposi- 
tion that  he  might  have  disease  of  the  kidney.  The  symptoms  were  attributed  to  exposure 
to  a  severe  wetting  six  months  before.  He  had  never  had  gonorrhoea  or  syphilis,  and  had 
usually  no  difficulty  in  micturition.  There  was  great  pain  and  tenderness,  and  shooting  pain 
in  the  left  groin  and  hip,  extending  up  the  loin  of  the  same  side,  and  much  increased  by  any 
motion  of  the  joint.  The  patient  had  a  red  tongue,  great  thirst,  and  quick  small  pulse.  The 
urine  sp.  g.  1029  was  thick  and  scanty,  loaded  with  pus,  and  caused  burning  pain  during 
micturition.  The  symptoms  were  at  first  abated,  but  the  improvement  was  only  temporary. 
The  pain  and  tenderness  returned,  hseniaturia  followed,  a  little  later  symptoms  of  peritonitis 
were  noticed,  and  the  patient  sank  about  two  weeks  after  admission. 

1  Loc.  supra  cit.  pp.  521,  522.  An  excellent  instance  of  fatty  tumour  of  the  cord, 
showing  how  closely  it  may  simulate  omental  hernia,  is  given  by  Mr.  Curling,  fig.  45.  See 
also  a  preparation,  No.  2401,  Hunt.  Mus.  Here  an  oval  fatty  tumour,  four  inches  in  length, 
is  embedded  in  the  tissues  of  the  cord  an  inch  above  the  testicle. 

2  Hunt.  Mus.  Preparations,  Nos.  2462,  2463. 

3  As  in  Mr.  Rivington's  case,  alluded  to  below  (p.  574).  A  thesis  has  been  written  on 
inflammation  of  the  seminal  vesicles  by  M.  Eugene  Rapin  (Mon.  des  Sci.  med.  1859,  No.  42). 
See  also  Oanstatt's  Jahresb.  I860,  Bd.  iii.  S.  284.  M.  Verneuil  (Journ.  de  Med.  et  de  Chir. 
Oct.  L874  )  relates  two  cases  of  subacute  inflammation  of  these  organs. 

4  Med.-L'hir.  Trans,  vol.  xxxiii.  p.  307. 
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Post-mortem  examination. — The  abdominal  cavity  contained  a  large  quantity  of  creamy 
pus ;  general  early  peritonitis  was  present.  The  bladder  contained  purulent  fluid,  and  was 
perforated  by  an  ulcer  as  large  as  a  sixpence.  The  pelvis  and  the  hip-joints,  especially  the 
left,  where  there  had  been  so  much  pain,  were  examined,  but  without  throwing  light  on  the 
presence  of  the  pus  in  the  peritoneal  cavity.  This  was  later  on  explained  by  the  remains  of 
a  large  abscess  being  discovered  in  the  position  of  the  left  vesicula  seminalis,  which  was  nearly 
destroyed  by  suppuration.  Perforation  into  the  bladder  had  taken  place  just  where  the 
peritonaeum  is  reflected  from  this  viscus,  and  thus  the  pus  had  found  ita  way  into  the 
peritoneal  cavity.     The  urethra  and  other  genital  organs  were  healthy. 

A  somewhat  similar  case  was  communicated  by  Mr.  Cock  to  Mr.  Mitchell 
Henry,  in  which  it  is  probable  that  an  abscess  formed  in  one  of  the  vesiculae 
seminal es,  a  fatal  result  having  been  prevented  by  a  timely  evacuation  of  the  pus 
by  an  incision  through  the  rectum.  Here  also  the  patient  complained  for  some 
weeks  of  pain,  deep-seated  in  the  lower  belly,  inclining  to  the  left  side  and  extending 
around  the  hip-joint. 

Treatment. — Where  there  is  reason  to  believe  that  there  is  acute  inflammation 
of  the  vesiculae  seminales,  absolute  rest  in  bed,  occasional  warm  baths,  warm 
enemata,  suppositories,  and  an  early  opening  through  the  rectum  of  any  abscess 
that  may  form,  are  the  chief  indications.  Any  chronic  inflammation  that  persists 
afterwards,  and  any  gleety  discharge,  must  be  treated  chiefly  by  attention  to  the 
general  health. 

The  following  conditions,  which  have  been  occasionally  met  with,  are  perhaps 
the  results  of  previous  inflammatory  changes. 

Dr.  N.  E..  Smith,1  of  Baltimore,  has  recorded  the  following  very  remarkable  case : — 

Having  been  called  to  a-  case  of  apparent  retention  of  urine,  he  found  a  large  pyriform 
swelling  occupying  the  pelvis  and  also  the  abdomen,  reaching  higher  than  the  umbilicus, 
and,  on  percussion,  sounding  and  vibrating  like  fluid.  An  ounce  of  urine  was  drawn  off  by 
a  long  catheter.  The  tumour  was  clearly  posterior  to  the  bladder  and  displacing  it.  A 
vibratory  thrill  was  transmitted  from  the  abdomen  to  the  finger  on  the  rectum.  Ten  pints 
of  brown  serous  fluid  were  drawn  off  by  tapping  the  swelling  per  rectum.  This  was  believed 
to  have  originated  in  a  distended  vesicula  seminalis.     The  patient  recovered. 

Concretions  of  a  calculous  nature  2  have  occasionally  been  met  with  in  the  ducts 
of  the  vesiculae  seminales.  They  appear  to  resemble  prostatic  calculi,  and  to  origi- 
nate in  much  the  same  way. 

Professor  Humphry  has  in  several  cases  met  with  a  chronic  enlargement  of  the 
vesiculae  seminales  anologous  to  the  affection  of  the  prostate  in  elderly  persons,  and 
attended  with  corresponding  symptoms  of  irritation  of  the  bladder.  He  has  noticed 
this  condition  when  examining  the  rectum  under  the  impression  that  there  was 
enlargement  of  the  prostate.  It  was  first  detected  during  the  dissection  of  the 
bladder  of  an  old  man  who  died  after  long- continued  prostatic  affection  with  reten- 
tion. The  prostate  was  enlarged,  and  the  seminal  vesicles  were  two  or  three  times 
as  large  as  natural,  of  very  firm  structure,  so  as,  in  consistence,  almost  to  resemble 
scirrhus ;  the  component  canals  were  large,  and  the  investing  areolar  tissue  much 
hypertrophied  and  indurated.3  At  one  time  Professor  Humphry  had  a  man  above 
seventy  under  his  care,  suffering  under  severe  irritation  of  the  bladder,  amounting  to 
incontinence,  in  whom  the  prostate  was  little,  if  at  all,  enlarged  ;  but  the  seminal 
vesicles  could  be  felt  beyond  it  of  twice  their  natural  size  and  firmer  than  usual. 

Scrofulous  diseases. — The  vesiculae  seminales  are  not  infrequently  the  seat  of 
this  affection,  and  in  cases  of  scrofulous  affection  of  the  testicles  it  is  well  to 
examine  the  state  of  the  seminal  vesicles,  as  they  will  sometimes  be  found  consider- 
ably enlarged  and  firm,  from  deposit  in  their  canals,  although  there  may  be  no 
symptoms  of  such  a  condition.4     The  changes  that  take  place  correspond  precisely 

1  Lancet,  Oct.  19,  1872. 

2  Beckmann,  Virch.  Arch.  Bd.  xv.  In  the  Syd.  Soc.  Bi.  Re.tr.  1873,  1874,  p.  331,  a  case 
is  quoted  in  which,  after  the  passage  of  a  lithotrite  for  the  examination  of  a  bladder,  the  seat 
of  painful  spasm,  the  patient  voided  during  micturition  some  small  white  masses,  consisting 
of  an  enormous  number  of  spermatozoa.     The  left  vesicula  seminalis  was  hard  and  swollen. 

3  Preparations  to  show  this  change,  dissected  by  Prof.  Humphry,  are  in  the  Pathological 
Museum  at  Cambridge. 

1  The  following  preparations  in  Guy's  Hospital  Museum  are  specimens  of  'scrofulous' 
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with  those  that  occur  in  the  epididymis  :  that  is  to  say,  the  tortuous  component 
tubes  become  enlarged  and  distended  with  scrofulous  matter,  partly  infiltrated  into 
the  lining  membrane,  and  partly  formed  of  morbid  and  accumulated  epithelium, 
while  the  connecting  areolar  tissue  of  the  tubes  remains  sound.  Subsequently  this 
may  be  destroyed,  if  softening  and  suppuration  take  place. 

The  disease  is  only  to  be  distinguished  by  examination  with  the  finger  in  the 
rectum,  and  for  want  of  this  exploration  it  escapes  notice  in  many  cases.  The  organ 
will  be  found  enlarged,  perhaps  tender,  and  more  or  less  firm,  according  to  the  con- 
dition of  the  morbid  deposit  in  it. 

The  affection  is  rarely  seen  save  as  part  of  a  more  advanced  disease  in  the 
prostate,  bladder,  epididymis,  or  kidney. 

Mr.  Rivington  l  has  recorded  the  following  case  of  '  tubercular  '  disease  of  the  left 
testis  and  vesicula  seminalis  : — 

A  patient,  set.  20,  was  admitted  into  the  London  Hospital  with  tubercular  disease  of  the 
left  testis.  Some  months  before,  this  had  become  swollen  and  discharged,  and  had  then 
healed  up.  Three  or  four  lumps  were  perceptible  in  the  epididymis.  Examination  per 
rectum  showed  a  hardness  of  the  prostate  on  the  left  side ;  proceeding  backwards,  a  hard, 
cord-like  body  was  detected,  similar  to  a  thickened  vas  deferens  ;  and  outside  this  a  more 
lobulated  bod}',  such  as  would  be  produced  by  enlargement  of  the  vesicula  seminalis.  The 
patient  was  also  the  subject  of  old  hip-disease. 

Carcinoma. — This,  when  affecting  the  neighbouring  organs,  may  involve  also  the 
seminal  vesicles. 

Atrophy. — Usually  the  condition  of  the  vesicula?  seminales  shows  no  especial 
relation  to  that  of  the  testes.  One  testicle  maybe  wanting  or  imperfectly  developed, 
or  the  vas  deferens  may  be  only  partially  formed,  or  have  been  divided,  or  become 
obliterated ;  yet  the  vesicula  seminalis  on  that  side  is  commonly  as  large  as  on  the 
other  side.  It  is  in  such  cases  filled  with  its  own  secretion  unmixed  with  sperma- 
tozoa. This  corresponds  with  the  well-known  fact  that  ejaculatory  power  may  be 
present  in  persons  whose  testes  are  imperfect  or  absent. 

Affections  of  the  Scrotum. 

(Edema. — The  loose  tissue  of  the  scrotum  renders  it  very  liable  to  oedema,  which 
is  often  met  with  in  new-born  and  young  children,  resulting  in  them,  commonly, 
from  some  slight  irritation  of  the  skin,  and  usually  subsiding  under  careful  attention 
to  keep  the  part  dry  and  powdered.  But  not  unfrequently,  in  weakly  children 
especially,  it  passes  into  a  spreading  erysipelatous  condition,  which  is  frequently 
fatal.  In  after  life  it  is  easily  induced  by  inflammation  or  suppuration  of  adjacent 
parts,  especially  abscess  connected  with  the  urethra  ;  and  sometimes  it  is  the  herald 
of,  or  attendant  upon,  general  dropsy,  resulting  from  disease  of  internal  organs.  It 
is  usually  dependent  upon  some  cause,  general  or  local,  and  subsides  when  that 
cause  is  removed.  Great  relief  may  sometimes  be  afforded,  and  sloughing  of  the  part 
prevented,  by  punctures  with  a  needle  at  various  points ;  these  allow  the  serum  to 
drain  off,  and  are  rarely  followed  by  any  of  the  ill  effects  which  are  likely  to  ensue 
if  incisions  be  made.  The  possibility  of  an  open  processus  funicularis  must  be  borne 
in  mind,  and  the  risk  of  an  inflammatory  condition  of  the  scrotum  reaching  the 
peritonaeum  thereby. 

Inflammation.  Erysipelas. — Its  loose  structure  and  pendulous  position  render  the 
scrotum  an  easy  prey  to  inflammation,  erysipelatous  or  other,  which  is  apt  to  be 
excited  by  slight  causes,  such  as  small  wounds  or  abrasions,  boils,  or  small  abscesses 
in  or  near  it. 

Other  local  conditions  occasionally  met  with  are  dribbling  of  the  urine,  or,  as 
observed  by  Mr.  Liston,2  '  sores,  or  eruptions  situated  in  the  groin,  genitals,  or  insides 

disease  of  the  vesiculse  seminales  — 236790,  which  shows  well-caseous  masses,  and  cavities ; 
236792  and  236798.  The  prostate  and  testes  were  also  affected.  In  two  of  the  cases  the 
pal  ients  were  58,  and  died  of  general  tuberculosis. 

1   Lancet,  1872,  vol.  ii.  p.  848. 

'•'  Med.-C'hir.  Trans,  vol.  xxii.  p.  288.     Tract,  ttury.  p.  450. 
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of  the  thighs,  or  in  fistulse  about  the  perinseum  and  anus.'  In  other  cases  there  is 
no  apparent  cause  for  the  attack.  In  whatever  way  originating,  the  affection  is  a 
dangerous  one.  Occurring,  as  it  often  does,  in  patients  who  are  let  down  in  health, 
intemperate,  ill  fed,  or  the  subjects  of  visceral  disease,  it  is  very  prone  to  run  on  into 
diffuse  suppuration  and  sloughing  of  the  skin  and  subcutaneoiis  tissue.  Another 
very  important  point  with  reference  to  these  cases  of  erysipelatous  inflammation  of 
the  scrotum  is  that  they  are  likely  to  be  mistaken  at  first  sight  for  cases  of  extrava- 
sation of  urine.  But  that  the  inflammation  depends  on  some  defect  of  general 
health  or  local  cause  is  shown  by  the  facts  that  the  patients  have  previously  to  the 
attack  experienced  no  difficulty  in  micturition,  and  that  a  large  catheter  can  be 
passed  easily  into  the  bladder.  When  suppuration  takes  place,  it  is  usually  diffuse, 
and  may  be  recognised  by  the  hard  feel  and  angry  appearance  of  the  part,  added  to 
the  dry  tongue  and  low  feverish  state  of  the  patient.    Abscess  is  rare  in  the  scrotum. 

Preparation  241 28d,  Guy's  Hospital  Museum,  from  a  patient,  set.  52,  under  the 
care  of  Mr.  Birkett,  shows  that  sloughing  of  the  urethra  may  be  caused  by  erysipelas 
of  the  scrotum,  without  any  stricture  being  present.  The  patient  was  admitted 
with  a  swelling  of  the  scrotum  resembling  the  effects  of  extravasation  of  urine.  In- 
cisions were  made  into  this,  and  it  was  found  that  no  stricture  existed.  At  the  post- 
mortem examination,  the  urethra  was  utterly  destroyed  for  four  inches  in  front  of  the 
bulb,  the  tissues  of  the  scrotum  having  sloughed  down  to  the  urethra. 

Treatment.- — Where  warm  fomentations,  rest,  &c,  do  not  cause  a  diminution  in 
the  erysipelatous  swelling,  numerous  small  punctures  should  be  made  early.  Where 
the  swelling  is  already  great,  the  scrotum  tense  and  glossy,  its  tissues  and  those  of 
the  penis  brawny  and  oedematous,  where  there  is  any  discoloration  of  these  parts, 
especially  when  they  tend  to  become  ashy  grey,  incisions  must  be  made  freely,  and 
wine,  brandy  and  egg-mixture,  carbonate  of  ammonia,  and  bark  given  freely.  But, 
in  spite  of  the  above,  it  is  not  uncommon  for  these  patients  to  pass  into  a  condition  of 
increasing  asthenia,  which  finally  ends  fatally.1 

Gangrene. — The  above-mentioned  acute  cellular  erysipelas  of  the  scrotum  may 
soon  involve  the  whole  scrotum  in  gangrene.2  The  tissues  of  this  region  have  no 
great  degree  of  vitality  ;  the  arterial  branches  to  it  are  long  and  delicate,  and,  running 
in  loose  cellular  tissue,  which,  while  it  gives  them  but  little  support,  is  readily  loaded 
with  inflammatory  products,  are  thus  easily  strangled. 

In  other  cases  gangrene  of  the  scrotum  occurs  after  prolonged  fevers ;  it  has  also 
been  noticed  in  children  during  recovery  from  one  of  the  exanthemata.  It  appears 
to  be  rare  after  frostbite. 

Treatment. — In  addition  to  the  treatment  already  given,  especial  attention  must 
be  paid  to  supporting  the  powers  of  the  patient  and  carrying  him  through  the  pro- 
cess of  detachment  of  sloughs,  <fcc.  To  secure  the  latter  end,  poultices  of  charcoal 
or  of  chlorinated  soda  will  be  found  useful  at  first,  the  gangrenous  parts  being  later 
on  snipped  away,  and  dressings  of  carbolic  oil  applied,  or  some  stimulating  applica- 
tion, as  equal  parts  of  ungt.  res.  and  tr.  benz.  co.  made  use  of. 

The  remarkable  power  of  repair  which  the  scrotum  possesses,  and  the  way  in 
which  exposed  cords  and  testicles  become  covered  in,  is  well  known. 

Prurigo  Scroti. 

Under  this  term  three  distinct  affections  have  been  mixed  up,  viz.  the  true 
prurigo,  phthiriasis  of  the  scrotum,  and  pruritus. 

The  name  prurigo  should  be  reserved  for  the  affection  in  which  solid  flattened 
reddish  papules  appear  upon  the  skin  of  the  scrotum,  which  is  somewhat  darker  and 
thicker  than  usual,  and  shows  signs  of  scratching.  The  affection  here,  as  elsewhere, 
is  extremely  obstinate  ;  the  causes  are  obscure,  it  occurs  sometimes  in  health}-  patients 

1  Two  fatal  cases  are  given  in  the  Med.  Times  and  Gaz.  vol.  xii.  p.  364. 

2  Mr.  Erichsen  (Med.  Times  and  Gaz.  vol.  xxi.  p.  211)  gives  a  case  of  acute  inflammatory 
oedema  of  the  scrotum  supervening  on  a  perineal  swelling,  which  first  appeared  during  gonor- 
rhoea, and  ending  in  gangrene.     The  whole  scrotum  sloughed,  laving  hare  the  testicles. 
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in  whom  the  general  health  seems  satisfactory,  though  after  a  time,  through  the 
distressing  torment  caused  by  the  itching,  the  broken  night's  rest,  &c.  the  health 
suffers,  perhaps  seriously. 

Treatment. — This  must  be  chiefly  local.  The  patient  must,  above  all,  refrain  from 
scratching  the  part.  The  use  of  strong  alkaline  solutions — -borax  31J.,  acid, 
hydrocyan.  dil.  gij.,  aq.  ros.  ^viij.  will  often  give  relief.  In  some  cases  bichloride  of 
mercury  gr.  ij.,  acid,  hydrocyan.  dil.  5y->  emulsion  of  almonds  5VL  will  allay  the 
irritation.  Ointments,  such  as  chloroform  gj .,  "vasel.  ^j. ;  one  containing  oil  of  juniper 
5ij.  to  §j.  of  vaseline,  or  the  dilute  citrine  ointment,  may  also  be  tried.  A  strong 
solution  of  silver  nitrate  gr.  xx.-gj.  every  second  or  third  day  will  often  break  the 
habit  of  scratching.  The  patient  should  avoid  stimulating  and  heating  food,  heavy 
clothing,  or  too  warm  rooms. 

Pruritus  of  the  genitals  may  depend  upon  some  such  local  condition  as  pediculi, 
eczema,  intertrigo,  or,  without  any  evident  local  cause,  it  may  depend,  like  pruritus 
elsewhere,  on  some  ill-understood  neurosis  of  the  skin. 

New  Growths  of  the  Scrotum. 

These  are  rare.  Mr.  Curling  l  describes  and  figures  an  interesting  case  of  cystic 
disease  of  the  skin  of  the  scrotum,  which  he  considers  analogous  to  those  cystic 
growths  occasionally  met  with  in  the  lip  and  cheek.  It  was  under  the  care  of 
Mr.  Crompton,  of  Birmingham.  Occasionally,  as  elsewhere,  the  cysts  here  may 
originate  in  sebaceous  glands,2  or  in  haemorrhage.  Fatty  tumours  3  are  rather  less 
uncommon,  and  both  are  very  difficult  of  diagnosis. 

Of  fibrous  tumours  several  instances  have  been  collected  by  Mr.  Curling ;  and 
others  have  been  related.  They  originate  in  the  areolar  tissue,  and  grow  slowly  and 
without  pain.  Some  are  very  dense,  resembling  the  fibrous  tumour  of  the  uterus, 
and,  like  it,  undergoing  occasionally  calcification  at  various  parts  of  the  mass  ;  others 
are  more  succulent.  They  may  attain  to  enormous  size,  weighing  twenty,  thirty,  or 
more  pounds  ;  and  have  been  removed  successfully  when  of  this  magnitude.  Some 
of  the  cases  have  been  of  the  recurrent  kind  of  fibrous  or  fibroid.4 

We  read  now  and  then  of  large  calculi  which  have  formed  in  the  bladder  finding 
their  way  into  the  scrotum,  and  escaping  from  it  by  ulceration,5  or  being  excised. 

Cancer  op  the  Scrotum. 

This  is  almost  always  of  the  epithelial  kind,6  and  usually  confined  to  chimney- 
sweeps.7    It  is  much  more  common  in  this  country  than  in  others,  but  it  appears  to 

1  Loc.  supra  cit.  p.  583,  fig.  49. 

2  A  transparent  cyst,  the  size  of  an  apple,  containing1  unctuous  yellowish  fluid,  situated 
in  the  cellular  tissue  of  the  scrotum,  connected  with  the  skin,  and  supposed  to  have  originated 
in  the  sebaceous  follicies  of  the  skin,  is  described  by  Dr.  Bauchet  (Archives  gen.  de  Med.  5e 
serie,  vol.  ii.  p.  71.) 

3  Trans,  of  Path.  Society,  vol.  vi.  pp.  230,  232,  vol.  xvii.  p.  176,  and  vol.  xviii.  p.  186 ; 
Curling,  loc.  supra  cit.  p.  573  ;  Kimball,  in  Boston   Med.  and  Sure/.  Journal,  Oct.  17,   1861. 

1  This  was  so  in  a  case  operated  on  by  Mr.  Fergusson :  a  large  fibrous  tumour  was 
excised  from  the  scrotum ;  and  three  years  afterwards  it  recurred,  and  was  of  the  size  of  a 
child's  head,  involving  also  the  nates.  The  whole  mass  was  removed.  Med.  Times  and  Gaz. 
vol.  xiv.  p.  1.66. 

'"  Auvert  {Select a  Praxis  Medico- CMrurgicce,  vol.  ii.  tab.  cxi.)  represents  and  describes  an 
enormous  urinary  calculus,  which  began  to  form  when  the  patient  was  ten  years  old,  and 
ulcerated  through  the  scrotum  when  he  was  seventy-one.  A  urinary  calculus,  weighing 
8  ozs.,  in  the  Norwich  collection,  is  said  to  have  been  removed  from  the  scrotum.  A 
shoemaker  had,  for  twenty  years,  a  stone  in  the  scrotum,  which  he  supported  in  a  pad;  at 
length  it  got  to  such  a  bulk,  that,  during  straining  at  stool,  it  ruptured  the  scrotum  and 
escaped:  it  weighed  26  ozs.  Grafe,  '  Ueber  Scrotalsteine,'  in  Griff e  und  IValther's  Journal, 
vol.  iii.  p.  399  ;  Crosse,  On  Urinary  Calculus,  p.  32. 

'•  A  rare  case  of  the  growth  of  medullary  cancer  in  the  cellular  tissue  of  the  scrotum, 
involving  and  requiring  the  removal  of  both  testes,  occurred  in  the  practice  of  Mr.  Craven  of 
Hull  (Med.  Times  and  Gaz.  vol.  xix.  p.  287).  Mr.  Curling  {loc.  supra  cit.  p.  588)  mentions 
one  case  of  carcinoma  of  the  scrotum,  and  one  of  melanotic  encephaloid  cancer. 

7  Dr.  Warren  has  never  seen  it  in  the  United  States  in  chimney-sweepers,  but  has  met 
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be  on  the  decrease  here— perhaps  owing  to  the  more  general  use  of  machines  for 
sweeping  chimneys.     Thus  it  is  one  of  the  few  diseases  whose  importance  may  be 
said  to  be  diminishing.     In  its  origin,  structure,  course,  and  implication  of  adjacen 
glands,  without  involving  more  distant  regions,  it  corresponds  with  epithelial  cancer 
of  the  skin  in  other  parts.     Thus,  it  commonly  begins  in  a  small  soft  tubercle  or 
wart  on  the  scrotum,  oftenest  near  the  lower  and  fore  part.     This  tubercle  appears 
to   be   of   simple  nature,   and   may  remain  for  a  long  time  without   change,  only 
increasing  very  slowly.     Sooner  or  later  it  becomes  indurated,  spreads,  and  is  covered 
with  a  crust ;  and  when  the  crust  is  removed  it  bleeds   a   little.     Subseqiiently  it 
ulcerates,  and  an  uneven  open  surface  is  formed,  discharging  thin  bloody  fluid,  and 
having  a  sinuous  edge  with  a  hard  tuberous  margin  and  an  indurated  base.     Other 
forms  in  which  this  disease  may  originate  are  hornlike  excrescences,1  and,  one  more 
rare  but  at  the  same  time  more  likely  to  be  overlooked,  as  a  subcutaneous  nodule,  over 
which  the  skin  may  be  thin  and  adherent,  but  otherwise  not  affected.     In  such  cases 
as  the  last,  the  epithelioma  has  probably  commenced  in  the  sebaceous  glands  or  hair  fol- 
licles.   Finally  the  affection  may  start  from  one  of  those  moles  which  are  met  with  in 
the  pigmented  skin  of  the  scrotum.     In  whatever  way  the  disease  begins,  ulceration 
of  a  malignant  nature  is,  sooner  or  later,  certain.     It  then  goes  on  spreading  till 
the  whole  scrotum  is  destroyed ;  and  occasionally  the  crura  of  the  penis  and  the 
thickened  tunica  vaginalis,  or  even  the  testicles  themselves,  are  exposed.     Before 
this,  however,  the  inguinal  glands   usually  become  indurated.     Subsequently  they 
soften  and  break,  forming  excavated  cancerous  ulcers,  which  spread  till  the  patient 
is  worn  out  by  the  discharge  and  pain.     Sometimes  a  large  vessel   in  the  groin  is 
opened,  and  a  merciful  haemorrhage  shortens  the  patient's  suffering.     After  death  the 
disease  is  commonly  found  to  be  confined  to  the  scrotum  and  groin,  and  not  to  have 
invaded  the  lumbar  glands  or  the  abdominal  viscera. 

It  seems,  then,  to  be  quite  a  local  affection,  destroying  life  by  the  mere  tendency 
to  spread  at  the  part  primarily  affected,  and  in  the  glands  connected  with  it •  and  at 
first,  and  it  may  be  for  a  long  time,  it  often  has  hardly  any  of  the  qualities  of 
malignancy.  In  one  case  the  surface  of  the  body  generally,  and  of  the  inner  side  of 
\h.e  thighs  in  particular,  was  covered  with  small  soft  cutaneous  tubercules,  evidently 
quite  of  simple  character  ;  and  the  cancerous  ulceration  of  the  scrotum  had,  apparently, 
originated  in  one  of  these.  Moreover  the  ulcerative  tendency  of  the  part  affected 
varies  a  good  deal.  In  some  cases  it  commences  before  the  mass  has  attained  to  the 
size  of  a  shilling ;  in  others  the  whole  scrotum  becomes  converted  into  a  tuberculated 
or  warty  mass,  with  scarcely  any  ulceration.     Prof.  Humphry  had  one  case  of  the 

with  it  in  a  few  instances  in  persons  not  of  that  business  (Surg.  Obs.  on  Tumours,  p.  329). 
In  a  few  cases,  in  this  country,  it  could  not  be  attributed  to  the  contact  of  soot.  That  it  may 
be  excited  in  other  parts  of  the  body  by  soot  is  shown  by  Sir  James  Earle's  case  of  the 
gardener  who  suffered  from  the  disease  in  the  hand  in  consequence  of  his  being  employed  to 
strew  soot  every  spring  for  the  destruction  of  slugs  (Pott's  Works  by  Earle,  iii.  182).  The 
hand  is  figured  by  Sir  J.  Paget  (Sii7-g.  Path.  fig.  114),  and  the  specimen  itself  is  in  St.  Earth. 
Hosp.  Mus.,  ser.  xi.  Sir  J.  Paget  (loc.  supra  cit.  p.  138)  speaks  thus  of  chimney-sweep's 
cancer:  'I  suspect  that  the  true  influence  of  the  soot  in  this  disease  is  not  that  its  continued 
contact  determines  the  growth  of  cancers,  but  (at  least  in  part)  that  it  produces  a  state  of 
skin  which  provides  an  apt  locality  for  epithelial  cancer  in  persons  of  cancerous  diathesis. 
How  it  does  this  I  cannot  imagine ;  but  this  is  only  one  of  many  things  unexplained  in  this 
strange  disease ;  for  the  whole  of  the  peculiarities  of  the  chimney-sweep's  cancer — its 
dependence  on  soot,  while  coal-dust  is  wholly  inoperative  (for  the  disease  is  unknown  amongst 
colliers)  ;  its  comparative  frequency  in  England,  especially  in  certain,  but  not  all,  large 
towns;  while  in  other  countries  where  soot  is  abundant  it  is  hardly  seen  ;  its  selection  of  the 
scrotum  for  its  most  frequent  seat — all  these  and  many  like  facts  in  its  history  appear  com- 
pletely inexplicable.  Still,  it  is  certain  that  scaly  or  incrusted  small  warts  are  very  common 
in  chimney-sweeps.  In  many  of  them,  even  when  they  are  thoroughly  cleaned,  the  whole 
skin  is  dry,  harsh,  and  dusky ;  and  before  operation  for  the  removal  of  scrotal  cancers  in 
them,  it  is  a  common  question  whether  one  or  more  warts  or  scaly  patches  near  the  chief 
disease  should  be  removed  with  it.  Nor  are  such  warts  confined  to  the  scrotum  they  may 
exist  on  every  part  of  the  trunk  and  limbs  ;  and  I  have  seen  sweeps  so  thick  set  with  them 
that  a  hundred  or  more  might  have  been  counted.' 

1  As  in  the  thick  horn-like  concretion  represented  by  Mr.  Wadd  (Cases  of  Disease  of  the 
Prepuce  and  Scrotum,  pi.  x.  and  xi.),  and  by  Mr.  Curling,  loc  supra  cit,  fig.  53 
Vol.  III.  P  P 
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latter  kind  in  which  the  disease  was  of  long  standing,  and  too  extensive  for  removal, 
and  which  terminated  fatally.  Epithelioma  of  the  scrotum  has  been  met  with  in 
boyhood,  but  is  usually  seen  about  middle  life ] ;  and  it  has  appeared  in  persons  long 
after  they  had  discontinued  chimney-sweeping. 

Very  rarely  epithelioma  begins  primarily  in  the  lymphatic  glands  of  the  groin,  as 
in  a  case  recorded  by  Sir.  J  Paget.2  But  there  the  patient  was  a  sweep  48  years  old, 
and  though  there  was  no  appearance  of  cancer,  or  wart  of  any  kind  on  the  scrotum 
or  penis,  yet,  '  his  skin  was  dusky  and  dry,  and  many  hair  follicles  were  enlarged  by 
their  accumulated  contents.' 

Treatment. — The  only  treatment  is  extirpation  by  caustic  or  the  knife ;  the  latter 
is  much  to  be  preferred.  The  operation  is  easily  performed  while  the  disease  is 
limited  to  a  part  of  the  scrotum,  and  good  hope  of  ultimate  recovery  attends  it. 
Still  in  several  cases  the  disease  has  returned,  sometimes  after  a  long  interval,  either 
in  the  scrotum  or  the  groin.  In  such  cases  the  operation  should  be  again  performed; 
indeed,  it  may  be  repeated  again  and  again,  even  though  it  be  necessary  to  take 
away  the  whole  scrotum  and  both  the  testicles,  if  there  be  fair  prospect  of  removing 
all  the  disease.  When  the  glands  in  the  groin  are  only  slightly  enlarged,  they  should 
be  left  alone  for  a  time,  for  they  may  subside  or  remain  quiescent  after  the  exciting 
cause  of  their  disturbance  is  gone.  If,  however,  the  enlargement  is  more  decided 
and  accompanied  with  induration,  they  should  be  dissected  out ;  and  this  may  be 
done  with  very  good  result ;  for  the  disease  of  the  glands  is  found  to  be  of  epithelial 
character,  corresponding  with  that  in  the  scrotum. 

If  however  the  operation  is  deferred  till  ulceration  of  the  glands  has  set  in,  it  will 
be  alike  useless  and  disappointing. 

In  cases  where  ulceration  of  the  glands  is  established,  or  where  the  depth  of  the 
original  disease  precludes  any  hope  of  a  successful  operation,  the  indications  are 
chiefly  three — to  relieve  suffering  by  subcutaneous  injections  of  morphia  and  careful 
nursing,  to  diminish  foetor  by  applications  such  as  powdered  iodoform,  and  to  support 
the  failing  strength. 

More  rarely  carcinoma  of  the  scrotum  occurs  in  the  cicatrix  of  castration.  Thus 
Dr.  Moxon  3  has  recorded  a  case  in  which  sarcomatous,  adenoid,  and  cartilaginous 
structures  recurred  in  the  cicatrix  of  the  above  operation. 

Elephantiasis  op  the  Scrotum. 

This  is  very  common  in  some  tropical  climates,  especially  Bengal,  the  East  and 
West  Indies,  Ceylon,  Egypt,  more  particularly  in  the  neighbourhood  of  the  Delta, 
and  in  some  parts  of  South  America.  A  few  cases  have  been  noticed  in  Europe.4 
The  affection  appears  to  consist  primarily  of  a  chronic  inflammatory  hyperplasia  of 
the  cellular  elements  of  the  corium  and  the  subcutaneous  connective  tissue.  The 
areolar  tissue  is  later  on  hypertrophied,  its  bundles  becoming  unusually  plentiful  and 
tenacious.  Mixed  up  with  these  is  a  large  amount  of  granular  molecular  material, 
free  nuclei  and  nucleated  cells.  The  pigment  is  unusually  dark  and  abundant. 
The   skin  and  subcutaneous  tissue  are  enormously  thickened  and  infiltrated  with 

1  According  to  Mr.  H.  Earle  (Med.-Chir.  Trans,  xii.  p.  299),  chimney-sweep's  cancer 
is  very  rare  before  thirty,  and  commonest  between  thirty  and  forty.  At  the  date  at  which 
Mr.  Earle  wrote,  the  employment  of  children  in  chimney-sweeping  was  not  legally  forbidden. 

2  Loc.  supra  eit.  p.  725. 

3  Path.  Soc.  Trans,  vol.  xx.  p.  830. 

4  In  the  Museum  of  King's  College  Hospital  is  a  specimen  of  elephantiasis  of  the  scrotum 
removed  by  Sir  W.  Fergusson  from  a  man  who  had  never  been  out  of  this  country.  The  mass 
weighed  5  lb.  15  oz. :  the  disease  was  the  result  of  inflammation  consequent  on  a  blow. 
Cases  have  also  been  recorded  by  Liston,  Operative  Surgery ;  Brett,  Lancet,  July  11,  1846. 
Cases  occurring  in  other  parts  of  Europe  have  been  related  by  Delpech,  Larny,  Delmas, 
Auvert,  and  Nogell. 

In  the  Museum  of  the  College  of  Surgeons,  No.  2466,  is  an  enormous  mass  of  scrotal 
elephantiasis,  measuring  42  inches  in  circumference,  including  the  penis  and  testicles,  consist- 
ing chiefly  of  compact  structure  like  mammary  gland,  and  covered  with  coarse  skin,  in  parts 
warty  and  knotty.     It  was  removed  by  Mr.  Liston  from  a  man  aged  22,  who  recovered. 
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effusions  which  appear  to  be  of  the  nature,  (a)  of  simple  oedema,  (/?)  albuminous,  (y) 
fibrinous  and  lowly  organisable.  The  skin  is  darker  than  usual,  harder  and  thickened, 
sometimes  scaly  and  fissured,  but  there  is  not  the  same  tendency  to  ulceration  here 
as  when  elephantiasis  attacks  the  leg. 

The  disease  probably  commences  in  attacks  of  erythematous  dermatitis  •  it  is 
believed  that  the  radicles  of  the  lymphatics  are  early  implicated,  then  the  inflamma- 
tion extends  to  the  cell- elements  of  the  lymphatic  glands,  and  thus  the  lymphatic 
vessels  are  obstructed  and  fail  to  convey  away  the  lymph,  which  remains  behind 
in  the  tissues  and  becomes  coagulated,  thus  adding  to  the  bulk  of  the  tissues  and 
stimulating  them  to  overgrowth.  This  matter  is  alluded  to  again  at  p.  581,  where 
another  explanation  of  the  obstruction  of  the  lymphatics  is  given. 

Symptoms. —  As  above  stated,  the  disease  originates  in  repeated  attacks  of  a 
superficial  erythematous  dermatitis  of  the  scrotum.  These,  as  may  easily  be  imagined, 
in  a  warm  climate  recur  frequently,  and  the  part  affected  remains  swollen  for  a  longer 
period  after  each  attack.'  After  several  of  these  the  effusions  can  no  longer  be  absorbed, 
and  the  scrotum  becomes  permanently  enlarged.  Patients  rarely  come  for  treatment 
in  the  early  stage.  The  disease  simply  goes  on  increasing  obstinately.  In  the 
later  stages  the  swelling  may  reach  an  enormous  size.  The  penis,  drawn  down  by 
the  scrotum,  disappears  completely,  being  deeply  embedded  in  the  mass  below,  the 
orifice  of  the  prepuce  presenting  itself  as  a  navel-shaped  opening  at  some  point  of  the 
anterior  surface  of  the  scrotal  swelling.  By  the  same  tension  the  pubic  skin  and 
hair  is  displaced  downwards.  The  scrotum  itself  is  replaced  by  an  enormous 
pedunculated  swelling  which  hangs  downwards  for  a  varying  length  between  the 
thighs  or  legs,  and  may  even  rest  upon  the  ground  while  the  patient  is  sitting.  This 
mass  is  attached  above  by  a  root  which  extends  from  the  pubes  to  the  anus,  occupying 
the  perinaeum.  It  is  doughy  to  the  feel,  and  painless  when  handled,  the  skin  having 
lost  its  ordinary  sensibility.  From  its  bulk  it  interferes  with  locomotion,  and  with 
the  urinary  and  genital  functions.  Coexistent  with  the  above  affection  there  may  be 
hydrocele  on  both  sides,  and  from  the  constant  drag  of  the  mass,  inguinal  hernia  may 
be  present  also.     Gangrene  of  these  enormous  masses  has  occasionally  been  noticed. 

Treatment. — In  the   early   stages,  in  which    the    surgeon  is   rarely  consulted, 
strapping  with  ointments  containing   lead  or  mercury,  pressure  applied  by  elastic 
tubing,  and  the  use  of  iodine  and  tonics  internally,  have  given  good  results.     Later 
on  an  operation  should  not  be  delayed.     In  the  case  of  a  large  tumour,  the  surgeon 
must  make  up  his  mind  beforehand  whether  he  will  save  the  penis  or  testicles.    The 
patient  having  been  placed  on  the  operating-table,  some  hours  previous  to  the  time 
of  the  operation,  the  tumour  should  be  kept  raised  by  pulleys  and  supports  provided 
for  the  occasion.  By  means  of  bandages  such  as  those  which  bear  Professor  Esmarch's 
name,    every   attempt  should   be  made  to  force  all  the  blood  possible  out  of  the 
swelling.     Any  hernia  that  is  present  should  be  reduced,  and  it  might  be  advisable 
in  the  case  of  a  huge  coexisting  hydrocele  to  diminish  the  bulk  of  the  swelling  by 
tapping  a  day  or  two  before.     Other  means  for  arresting  haemorrhage  which  will 
suggest  themselves  to  the  surgeon  are   clamps  made  on  the  principle  of  ovarian 
clamps  with  parallel  bars  tightened  at  either  end  by  screws.     Mr.   Curling  has 
suggested   the   advisability  of  passing  strong,  thick  double  ligatures  through  the 
upper  part  of  the  mass  by  means  of  needles  of  sufficient  length  so  as  to  constrict 
the  base  of  the  tumour  temporarily  in  segments  by  tying  the  ends  of  the  ligatures 
together.     This  plan  appears  to  have  been  adopted  in  one  case  by  Mr.  H.  Walton  ' 
with  success.     Where  the  patient  is  advanced  in  life,   flaps  of   skin  having  been 
reflected  sufficient  to  cover  the  cut  pedicle,  this  might  be  divided  by  the  ecraseur 
and  all  serious  haemorrhage  thus  avoided.     Dr.   Esdaile,  whose  experience  gained  at 
Calcutta  is  very  large — he  has  operated  in  161  cases  with  a  mortality  of  only  five 
per  cent.- — states  that  he  never  attempts  to  preserve  the  testicles  where  the  tumour 

1  Med.  Times  and  Gaz.  vol.  xix.  p.  132.  In  this  case  the  operator  tied  the  scrotum  in 
.small  segments  close  to  the  trunk,  removed  the  mass  below  the  ligatures,  arid  then,  as  each 
strangulated  part  was  liberated,  the  vessels  were  secured.  The  tumour  was  eight  or  nine 
pounds  in  weight.     The  patient  recovered. 

p  p  2 
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weighs  over  fifty  pounds,  unless  the  patient  is  strong  and  healthy.  The  penis  was 
preserved  in  all  his  cases  save  one.  Where  it  is  decided  to  attempt  to  save  the 
genitals,  three  flaps  of  integument  must  he  raised  to  cover  the  penis  and  the  testicles. 
In  cutting  these  the  surgeon  must  be  guided  by  the  thickness  of  the  tumour,  which 
may  be  enormous ;  the  cavities  of  the  tunica  vaginalis  should  not  be  opened,  and 
the  possible  proximity  of  a  hernial  sac  must  be  borne  in  mind.  The  flaps  having 
been  raised,  the  j>enis,  spermatic  cords,  and  testicles  should  be  quickly  dissected  out 
and  held  up  out  of  the  way  while  the  pedicle  is  secured.  Unless  some  of  the  means 
above  indicated  to  arrest  the  hsemorrhage  are  made  use  of,  copious,  and  it  may  be  fatal, 
bleeding  will  accompany  the  deeper  use  of  the  scalpel ;  for,  it  must  be  remembered, 
the  veins  in  these  cases  partake  of  the  nature  of  large  sinuses,  and,  in  spite  of  dex- 
terity on  the  part  of  the  surgeon  and  ready  help  from  his  assistants,  many  of  these 
patients  have  sunk  soon  after  the  operations.  The  largest  which  has  been  success- 
fully removed  was  one  operated  on  by  Clot-Bey,1  the  tumour  having  weighed  110 
pounds,  the  penis  being  saved,  but  the  testicles  sacrificed. 

There  are   one  or  two  diseases  allied  to  elephantiasis  which  will  be  alluded  to 
together  in  this  place  ;  they  are  lymphorrhagia,  '  lymph  scrotum,'  chyluria. 

Lymph-Scrotum.     Varix  Lymphaticus. 

This  condition  appears  to  depend  upon  a  varicose  condition  of  the  scrotal 
lymphatics.  The  scrotum  is  noticed  to  enlarge  and  become  peculiarly  corrugated, 
studded  with  soft  tubercles,2  which  discharge  from  time  to  time  chylous  fluid.  This 
fluid  is  probably  a  mixture  of  lymph  and  chyle.  The  urine  is  often  simultaneously 
chylous,  and  in  some  cases  tumefaction  of  the  inguinal  glands  has  alternated  with 
the  appearance  of  chyle  in  the  urine.  If  it  be  granted,  as  Dr.  Carter  appears 
to  believe,  that  in  this  affection  there  is  a  primary  change  in  the  lymphatics  of 
the  lumbar  region,  the  exact  nature  of  which  has  not  yet  been  made  out,3  but  which 
probably  produces  an  altered  state  of  the  vessels,  and  thus  renders  their  valves 
useless,  it  becomes  intelligible  how  chylous  fluid,  together  with  lymph,  may  descend 
from  the  thoracic  duct,  and  then,  from  a  giving  way  of  the  terminal  and  very 
delicate  lymphatics,  be  poured  out  upon  the  cutaneous  surface  of  the  groin  and 
scrotum,  or  upon  some  point  of  the  urinary  mucous  surface. 

With  regard  to  the  affinities  of  this  disease  to  elephantiasis,  Dr.  Manson,4  of 
Amoy,  in  a  most  interesting  paper,  endeavours  to  establish  the  following  points  : — 

A.  The  generic  identity  of  lymph-scrotum  with  the  ordinary  form  of 
elephantiasis.  That  these  are  similar  diseases,  or  even  the  same  disease  in  different 
forms,  is  made  probable  by  the  following  facts.  They  both  attack  the  same  part j 
they  are  both  accompanied  by  the  same  kind  of  fever  and  inflammation ;  they 
both  involve  primarily  the  lymphatics  :  lymph-scrotum  has  been  found  only  in 
countries  where  elephantiasis  is  endemic ;  the  course  of  both  affections  is  similar, 
and,  lastly,  they  both  sometimes  occur  in  the  same  individual  together,  or  one  after 
the  other. 

B.  The  generic  identity  of  tropical  chyluria  and  elephantiasis.  This,  Dr.  Manson 
admits,  is  more  difficult  to  establish,  but  as  lymph -scrotum  and  elephantiasis  are 
certainly  closely  allied,  it  is  a  fair  inference  that  the  latter  and  tropical  chyluria  are 
also  closely  connected.  To  confirm  this,  a  case  has  been  recorded  in  which  all  three 
diseases,  lymph-scrotum,  elephantiasis,  and  chyluria,  were  all  combined  in  the  same 
individual. 

C.  The  aetiology  of  these  conditions.  Dr.  Manson  believes  that  they  find  their 
explanation   in  the  presence  of  the  filaria  sanguinis  hominis  first  discovered  by 

1  The  extensive  experience  of  this  surgeon  will  be  found  in  his  Histoire  d'une  Tumeur 
elephantiaque  du  Scrotum,  Marseille,  1830 ;  in  the  Annates  de  la  Medecine  physiologique,  1834  ; 
and  in  the  Mem.  de  la  Societe  de  Chiruryie  de  Paris,  vol.  iv.  p.  547. 

2  A  good  illustration  of  this  condition  is  given  by  Dr.  Carter  (Med.-Chir.  Trans,  vol.  xlv. 
pi.  iii.) 

3  A  most  ingenious  explanation  of  this  by  Dr.  Manson  is  given  below. 
1  Med,  Times  and  Gaz.  1875.  vol.  ii.  pp.  542,  566. 
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Dr.  Lewis  in  the  blood  of  a  patient  in  the  General  Hospital,  Calcutta,  suffering  from 
chyluria.  '  We  do  not  as  yet  know  the  seat  of  the  parent  parasite,  but  I  suppose 
it  to  be  on  or  in  the  lymphatics,  the  receptaculum  chyli,  or  thoracic  duct,  or  some 
blood-vessel  in  the  neighbourhood  of  these.  I  conjecture  that,  as  the  animal  is 
developed,  it  becomes  surrounded  by  an  increasing  tumour,  as  in  the  dog ;  that  this 
tumour  (though  perhaps  a  very  small  one,  and  easily  overlooked  in  a  post-mortem 
examination),  by  pressure  on  the  outside,  or  by  bulging  into  the  wall  of  a  lymphatic 
vessel,  causes  an  obstruction  to,  or  perhaps  a  complete  stoppage  of,  the  flow  of  lymph. 
The  calibre  of  the  lymphatics,  and  even  of  the  thoracic  duct,  is  very  small,  and  could 
easily  be  obstructed  by  a  minute  body.  In  consequence  of  this  interference  with  the 
progress  upwards  of  the  lymph,  there  is  accumulation  on  the  distal  side  of  the  stop- 
page, dilatation  of  lymphatics,  perhaps  rupture  in  parts  where  their  walls  are  very 
delicate  or  superficial,  as  in  the  scrotum  (lymph-scrotum),  or  bladder  (chyluria),  or 
perhaps  only  stasis  and  accumulation  of  lymph  materials,  which  undergo  a  certain 
amount  of  organisation  {elephantiasis).  .  .  .  After  a  time  the  parent  nematode  dies 
or  escapes,  the  tumour  that  enclosed  it  is  absorbed  or  disintegrated,  the  lymph- 
channel  again  becomes  patent,  its  circulation  is  renewed,  and  the  chyle  disappears  from 
the  urine,  or  the  scrotum  no  longer  discharges,  or  elephantiasis  ceases  to  increase.' 

Affections  of  the  Penis. 

By  far  the  larger  proportion  of  these  are,  directly  or  indirectly,  connected  with 
and  dependent  upon  gonorrhoea  and  syphilis  ;  and  they,  as  well  as  phimosis, 
paraphimosis,  and  inflammation  of  the  corpora  cavernosa,  will  be  found  treated  of  in 
the  essays  on  those  subjects. 

Gangrene. 

The  presence  of  very  loose  subcutaneous  cellular  tissue  in  which  the  vessels 
running  with  scarcely  any  support  are  easily  strangled  by  inflammatory  effusions 
and  the  existence  more  deeply  of  a  strong  resisting  fibrous  sheath,  explain  the 
presence  of  gangrene  in  this  organ.  The  moist  form  of  gangrene  is  more  frequently 
met  with  than  the  dry,  inasmuch  as  gangrene  of  the  penis  is  usually  preceded  by 
acute  inflammation.  The  causes  are  usually  local,  viz.  severe  phimosis,  with  soft 
chancres  and  balanitis  in  broken-down  patients,  paraphimosis,  compression  of  a 
ring  or  ligature,  wounds,  twists  during  erection,  chordee,  urine-extravasation. 
General  causes  are  more  rare,  but  cases  of  gangrene  of  the  penis  during  typhus  and 
typhoid  fever  are  well  authenticated ;  in  these  cases  the  gangrene  has  been  of  the 
dry  variety.1 

The  duration  is  usually  short,  the  line  of  demarcation  appearing  about  the  tenth 
day.  The  prognosis  as  to  recovery  must  be  guarded  ;  as  to  the  future  use  of  the 
organ  the  loss  of  the  prepuce  is  not  of  great  importance ;  but  if  one  of  the  corpora 
cavernosa  have  perished,  the  contraction  of  the  cicatricial  tissue  which  replaces  it  will 
greatly  interfere  with  erection. 

Treatment. — This  treatment  must  be  carried  out  upon  general  principles.  Many 
local  causes  admit  of  immediate  removal.  Where  this  is  not  the  case,  free  exposure 
of  any  phagedsenic  sore,  and  the  thorough  application  of  nitric  acid,  or  acid  mercury 
nitrate,  leeches,  incisions,  warm  and  soothing  applications,  or  warm  irrigations,  should 
be  made  use  of,  every  means  being  taken  to  counteract  the  asthenia  and  tendency 
to  depression  which  are  inevitably  present  in  the  worst  of  these  cases. 

1  A  good  instance  was  recorded  by  Mr.  Partridge  {Path.  Soc.  Trans,  vol.  xvi.  p.  192). 
A  man,  mt.  40,  of  temperate  habits  and  healthy  constitution,  was  attacked  with  typhus  fever, 
became  delirious,  and  ?;emained  unconscious  for  more  than  a  week.  When  first  seen  by  a 
medical  man  the  whole  penis,  as  far  as  its  root  in  front  of  the  scrotum,  was  gangrenous,  with 
a  distinct  line  of  demarcation.  The  mortified  part  was  black,  half  dry,  like  the  empty  finger 
of  an  old  black  kid  glove.  The  urine  dribbled  from  an  aperture  between  the  gangrenous  and 
sound  parts.  In  a  few  days  the  mortified  part  dropped  off.  The  man  recovered  well.  Dr. 
Murchison  mentioned  on  this  occasion  that  he  had  met  with  several  cases  of  mortification  of 
the  genitals  accompanying  typhus  fever. 
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Haemorrhage  is  always  to  be  watched  for  during  the  spreading  of  sloughing, 
and  during  the  detachment  of  any  gangrenous  part.  Rigors,  and  other  signs  of 
pyaemia,  are  of  course  ominous. 

If  the  patient  recover,  the  orifice  of  the  urethra  will  very  likely  require  attention ; 
in  some  cases  the  trimming  of  redundant  skin-covering,  where  the  body  of  the  penis 
has  suffered,  is  advisable ;  in  others,  where  the  skin  has  been  entirely  destroyed,  a 
plastic  operation  may  perhaps  be  undertaken.  Often  there  is  more  or  less  permanent 
oedema  about  the  remains  of  the  prepuce. 

New  Growths  of  the  Penis. 

A  few  innocent  ones,  such  as  warts,1  naevi,2  fibro-cellular  growths,3  may  here  be 
mentioned,  but  they  call  for  no  special  comment,  save  that  the  last  which  are  alluded 
to  below,  form  a  connecting  link  with  the  sarcomata  which  occur,  though  very  rarely, 
in  this  region. 


"a* 


Epithelioma. 

This  most  frequently  begins  on  the  glans,  especially  at  its  junction  with  the 
prepuce ;  next  to  this  its  most  frequent  site  of  origin  is  upon  the  inner  surface  of 
the  prepuce.  At  first  the  most  usual  form  is  an  irregular  warty  excrescence  with  a 
broad  and  increasingly  hard  base.  After  a  time  ulceration  takes  place  in  this,  the 
ulcer  having  a  base  with  a  greyish  uneven  surface,  with  hard,  irregular,  and  often 
everted  edges,  the  outline  being  sinuous  in  some  parts,  jagged  in  others ;  the  discharge 
is  foetid,  sanious,  and  thin,  instead  of  well-formed  pus.  Besides  the  wart,  other 
forms  preceding  the  hard-based  and  spreading  ulcer  are,  an  irritable  pimple,  or  a 
localised,  slightly  indurated,  superficially  excoriated  patch ;  this  is  prone  to  bleed  a 
little,  scabs  readily,  and  beneath  the  scab  ulceration  advances. 

Epithelioma  may  extend  from  the  scrotum  on  to  the  penis,  and  in  one  or  two 
cases  it  has  been  known  to  commence  on  the  floor  of  the  urethra. 

In  whatever  way  it  commences,  ulceration,  if  left  to  itself,  extends  backwards 
towards  the  root  of  the  penis,  scrotum,  and  perinaeum.  The  corpora  cavernosa  are 
seen  on  section  to  have  lost  their  characteristic  appearance  of  spongy  erectile  tissue. 
This  is  replaced  by  greyish  material,  somewhat  dry  and  friable.  Farther  back,  even 
where,  at  first  glance,  the  tissue  of  the  corpora  cavernosa  looks  natural,  little  rounded 
grains  of  a  similar  greyish  colour  are,  on  more  careful  examination,  seen  scattered 
here  and  there.  On  pressure  the  above  may  be  squeezed  out  as  little  pellets  of 
epitheliomatous  tissue.     The  bearing  of  this  point  on  amputation  is  obvious. 

1  Warts  should  always  he  destroyed  early  when  in  this  situation.  In  later  life  they  tend 
to  take  on  a  malignant  action,  and  in  earlier  life  a  wart  on  the  prepuce,  which  is  non- 
venereal  in  origin  and  quite  devoid  of  secretion,  may,  under  the  effects  of  irritation,  as  after 
marriage,  cause  a  copious  crop  of  warts  upon  the  female  genitals. 

2  These  should  of  course  he  destroyed  early.  They  are  usually  cutaneous,  hut  occasionally 
implicate  the  glans  deeply. 

3  A  good  instance  of  this  form  of  a  growth  is  recorded  by  Mr.  Hutchinson  {Path.  Soc. 
Trans,  vol.  vi.  p.  228).  Here  the  patient  was  a  hoy,  set.  8 ;  enlargement  of  the  end  of  the 
penis  had  been  noticed  only  about  ten  weeks,  though  it  latterly  was  increasing  fast,  and  had 
on  several  occasions  caused  retention  of  urine.  On  slitting  up  the  prepuce,  which  was  in  a 
state  of  irreducible  phimosis,  a  well-defined  fibrous  tumour  was  found  attached  by  a  broad 
base  to  the  corpora  cavernosa,  just  behind  the  corona.  To  avoid  injuring  the  penis,  this  base 
was  cut  through,  no  attempt  being  made  to  enucleate.  Five  months  later  there  was  no 
evidence  of  any  recurrence.  In  this  case  there  was  a  doubtful  history  of  an  injury.  Mr. 
Beck  (Path.  Soc.  Trans,  vol.  xxiv.  p.  153)  records  a  case  of  fibrous  tumour  of  the  penis. 
This  came  first  close  to  the  base  of  the  glans,  and  was  removed.  Two  years  later  it  recurred 
in  the  cicatrix.  It  was  about  the  size  of  a  lien's  egg,  irregular,  nodular  in  shape,  excessively 
hard,  and  free  from  pain  or  tenderness.  It  being  impossible  to  remove  the  growth  without 
seriously  injuring  the  penis,  this  organ  was  amputated.  On  examination,  the  growth  sprang 
from  the  corpus  cavernosum,  and  it  was  evident  that  any  operation  short  of  amputation 
would  have  been  followed  by  a  second  recurrence.  Microscopic  examination  showed 
numerous  oval  nuclei,  indicating  a  state  of  somewhat  rapid  growth. 
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As  a  rule,  the  urethra  remains  but  little  encroached  upon,  though  its  orifice  in 
the  midst  of  cancerous  vegetations  may  be  hard  to  find.  More  rarely  it  is  so 
narrowed  or  invaded  by  the  growth  that  fistulse  form  farther  back. 

A  far  graver  propagation  of  the  epithelioma  is  that  to  the  glands  in  the  groin. 
The  rapidity  with  which  this  takes  place  is  variable.  It  appears  to  depend  on  two 
points — the  amount  of  exposure  of  the  original  lesion  on  the  penis,  and  the  rate  at 
which  ulceration  takes  place  in  it.  With  regard  to  the  influence  of  the  first,  just 
as  an  epitheliomatous  ulcer  of  the  tongue,  constantly  kept  moist  and  warm,  spreads 
more  rapidly  and  invades  the  lymphatic  glands  more  speedily  than  a  similar  ulcer  on 
the  prolabium,  which  is  more  exposed  and  thus  dries  more  readily,  so  an  epithelioma 
of  the  penis  starting  on  the  inner  surface  of  the  prepuce  or  on  the  corona,  where 
the  secretion  will  be  retained  and  the  moisture  will  favour  rapid  ulceration,  will 
invade  the  lymphatic  glands  more  quickly  than  one  situated  from  the  first  on  the 
more  exposed  glans.  And  the  same  may  be  said  of  phimosis  in  bringing  about 
rapidity  of  lymphatic  invasion.  But  the  rate  at  which  ulceration  of  the  epithelioma 
extends  is  a  more  important  factor.  As  with  other  epitheliomata,  epithelioma  of 
the  penis  is  so  prone  to  ulceration  that  it  often  is  not  brought  before  the  surgeon's 
notice  till  it  shows  a  good  instance  of  what  may  be  called  a  '  malignant  ulcer,'  which 
increases  persistently  as  its  base  and  margins,  consisting  of  neighbouring  parts 
infiltrated  with  cancerous  deposit,  steadily  break  down.  The  glands  are  at  first 
swollen,  not  very  hard,  and  not  adherent,  on  section  soft,  succulent,  and  pinkish-grey. 
Then  they  become  harder,  more  adherent  to  one  another  and  to  the  surrounding 
parts,  and  so  more  lumpy  and  massive.  On  section  they  now  show  a  thickened 
capsule,  some  remains  of  gland-tissue  around  an  opaquely  white  evascular  centre, 
which  will,  before  long,  break  down  and  come  away  as  a  grumous  semi-liquid 
substance. 

As  was  the  case  with  the  original  ulcer,  inflammation  is  sure  to  attack  these 
glands.  Suppuration  now  aids  the  discharge  of  their  centres,  the  glands  become 
more  and  more  caverned  out,  and  the  groins  may  thus  show  ulcers  as  malignant  and 
progressive  as  that  on  the  penis. 

Diagnosis. — This  is  not  easy  in  the  early  stages.  The  surgeon  may  be  called 
upon  to  give  an  opinion  as  to  the  innocence  or  malignancy  of  three  separate  con- 
ditions at  least,  viz.  :  (a)  indurated  matter  or  nodules  beneath  the  mucous  membrane 
of  the  prepuce  and  perhaps  occurring  at  the  site  of  a  primary  sore  ;  (/3)  ulcerations ; 
(y)  vegetations  and  warts. 

(a)  Stony  hardness,  early  ulceration,  ragged  and  warty  edges  of  the  ulcer,  much 
pain,  distinct  enlargement  of  the  inguinal  glands,  all  point  to  epithelioma. 

(/3)  Where  an  excoriation  at  first  diffused  and  shallow  extends  in  width  and 
depth  ;  where  an  ulcer  shows,  in  addition  to  deepening  excavation,  marked  indura- 
tion of  base  and  borders,  a  base  unequal  in  depth,  and  uneven  or  warty;  where 
an  ulcer  bleeds  readily,  and  in  the  intervals  of  haemorrhage  yields  a  thin  ichorous 
offensive  fluid  prone  to  scab ;  where  the  edges  are  raised,  uneven,  everted,  and 
undermined ;  where  many  of  these  conditions  are  present,  malignancy  must  be 
suspected. 

(y)  Ordinary  vegetations  and  warts  are  often  very  hard  to  distinguish  from 
papillary  or  warty  epitheliomata.  The  presence  of  deep  clefts  between  the  masses 
of  papillae ;  the  presence  of  constant  moist  ichorous  discharge  from  these  clefts, 
readily  scabbing  and  concealing  ulceration  of  the  above  character  beneath,  are 
suspicious  of  malignancy. 

Causes. — 1.  Age. — This  appears  to  be  indirectly  a  cause  of  cancer  of  the  penis. 
Thus  it  is  rare  before  45,  chiefly  met  with  between  45  and  70. 

2.  Phimosis. — The  fact  that  this  was  a  predisposing  cause  was  long  ago  pointed 
out  by  Hey,1  who,  in  twelve  cases  of  epithelioma  of  the  penis,  found  phimosis  in 
nine.     The  influence  of  phimosis  is  manifold ;  thus  the  products  of  the  sebaceous 

1  Pract.  Obs.  on  Surg.  3rd  ed.  1814.  M.  Demarquay  (Mai.  du  Penis,  p.  388)  tabulates 
fifty-nine  cases  of  epithelioma  of  the  penis,  in  forty-two  of  which  there  had  been  a  preceding 
phimosis. 
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glands  become  retained  and  decomposed ;  an  additional  source  of  irritation  is  present 
in  sexual  intercourse,  and  in  the  obstacle  which  is  presented  to  the  free  flow  of 
urine  at  every  act  of  micturition. 

3.  Venereal  disease. — This  may  predispose  to  epithelioma  in  different  ways — 
(a)  in  the  production  of  warts,  which  are  kept  moist  by  the  prepuce,  and  are  con- 
stantly liable  to  irritation ;  (/3)  by  leading  to  the  formation  of  chancres,  whether 
hard  or  soft,  especially  if  acquired  towards  middle  life,  and  if  of  any  duration, 
or  if  exposed  to  irritation  and  not  subjected  to  treatment ;  (y)  by  the  scar  of  a 
chancre.  This  may  be  a  source  of  long-continued  loca]  irritation,  leading  later  on  to 
epithelioma.     Of  this  the  following  is  an  instance  : — 


A  gentleman,1  set.  69,  died  of  epithelioma  of  the  penis,  Sept.  3;  1865.  When  35  years  old 
he  had  a  cbancre,  which  healed  up  under  mercury,  hut  left  a  scar,  which  was  visible  for 
some  time  after.  Seven  years  before  his  death  he  noticed  some  redness  in  the  locality  of  the 
scar.  This  redness  subsequently  became  a  sore  surface,  which  extended  from  time  to  time, 
and  then  healed  up.  Five  years  before  his  death  there  was  on  the  right  side  of  the  glans 
penis  a  patch  of  redness,  the  surface  being  raw,  as  if  denuded  of  epithelium.  The  red  patch 
was  circular,  and  surrounded  by  a  zone  of  brighter  redness.  There  was  slight  irregularity 
of  surface,  but  no  induration.  The  following  year  the  patch  became  distinctly  warty.  A 
portion  was  destroyed  with  glacial  acetic  acid,  and  healed  up,  but  fresh  warts  formed  at  the 
side.  Three  years  before  his  death  the  glands  in  the  right  groin  became  slightly  indurated. 
It  was  not  till  a  year  before  he  died  that  any  induration  was  observed  beneath  the  sore.  At 
first  this  was  very  limited,  but  by  degrees  nearly  half  the  glans  penis  became  hard  and  solid. 
This  condition  then  extended  along  the  body  of  the  penis,  and  ulceration  took  place  both  here 
and  in  the  glands  of  the  groin. 

(8)  By  some  patch  of  tertiary  induration  of  the  cellular  tissue  of  the  foreskin.2 

4.  Wound  or  laceration. — Thus  a  tear  of  the  delicate  skin  of  a  naturally  too 
short  frsenum,  constantly  subjected  to  irritation  and  never  satisfactorily  healed,  may 
ripen  into  an  epithelial  ulcer  and  epithelioma. 

5.  Contusion. — A  case  in  which  a  rapidly  growing  malignant  growth  of  the 
penis,  not  an  epithelioma,  but  probably  a  sarcoma,  was  started  by  a  contusion,  is 
alluded  to  below. 

6.  Quite  a  different  way  in  which  epithelioma  may  occasionally  invade  the 
penis  is  by  starting  in  the  irritation  of  an  urinary  fistula.  "Very  rarely  it  begins 
in  the  urethra,3  originating  in  irritation  of  a  stricture. 

Other  forms  of  malignant  disease  of  the  penis. — These  are  extremely  rare.  Mr. 
Holmes  Coote  recorded 4  a  case  of  primary  cancerous  infiltration  of  the  penis  in  a 
patient,  set.  55. 

The  corpora  cavernosa  were  distended  to  their  uttermost  by  the  infiltration  of  a  semi- 
fluid, creamy  deposit;  this  fluid  exuded  from  the  cut  surface  as  a  thick  juice,  and  under  the 
microscope  was  held  to  contain  nucleated  cells,  mostly  elongated  and  caudate,  very  similar 
to  those  deposited  in  scirrous  cancer  of  the  breast. 

With  this  condition  of  things,  secondary  deposits  were  found  in  other  parts  of 
the  body.  Dr.  "Weir,5  of  New  York,  has  recorded  a  somewhat  similar  case  where 
rapidly  growing  malignant  disease  of  the  penis,  occurring  in  an  unusually  youix 
patient,  destroyed  life  in  eleven  months. 


(J. (J.  set.  18  had  four  months  previously  slipped  on  a  ladder,  bruising  his  penis  between  a 
rung  and  the  pubes.  The  patient  was  in  good  health  at  the  time  and  there  was  no  hereditary 
history  of  cancer.  The  injury  was  followed  by  some  ecchymosis,  and  much  swelling  and 
soreness ;  no  bleeding  was  noticed  from  the  urethra.     The  swelling  increased  steadily,  the 


1  This  case  will  be  found  reported  by  Mr.  Sibley,  Path.  Soc.  Trans,  vol.  xvii.  p.  177. 

2  Path.  >Soc.  Trans,  vol.  vi.  p.  229. 

3  There  is  a  specimen,  No.  241210,  illustrating  this  point  in  Guy's  Hospital  Museum.  The 
patient,  a  man,  set.  55,  was  admitted  under  my  colleague,  Mr.  Howse,  for  supposed  stricture. 
It  proved  to  be  a  case  of  primary  carcinoma  of  the  urethra,  a  fungating  ulcer,  2|-  inches  in 
length,  being  found  in  the  floor  of  the  urethra,  with  rounded  masses  growing  into  the  sub- 
stance of  the  penis.     Some  of  the  lumbar  glands  contained  cancer. 

4  Med.-Chir.  Trans,  vol.  xxvii.  p.  1.  5  Am.  J  own.  Med.  Sci. 
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penis  being  tense  and  continually  erect.  Since  the  third  week  pain  had  been  persistent, 
worse  at  night.  Micturition  had  latterly  been  interfered  with.  On  admission  the  penis  was 
much  enlarged,  measuring  5|  inches  in  length,  and  the  same  around  the  glans.  Skin  normal. 
The  growth  did  not  extend  beyond  the  root  of  the  penis,  being  apparently  confined  to  the 
corpora  cavernosa,  which  were  tense  and  elastic  from  thinning  of  their  sheath.  The  cutaneous 
veins  were  much  enlarged,  and  the  whole  organ  visibly  pulsated.  The  glands  in  the  right 
groin  were  enlarged,  one  of  them,  the  size  of  a  pigeon's  egg,  being  tender  and  bluish.  Those 
on  the  left  side  were  also  enlarged,  to  a  less  degree.  Considerable  relief  was  given  to  mic- 
turition by  slitting  up  the  prepuce  and  performing  external  urethrotomy,  but  the  penis  and 
glans  went  on  swelling,  and  a  soft  fungous  easily  bleeding  mass  which  sprouted  from  the 
corona  grew  rapidly.  The  patient  was  removed  home  \>y  his  friends,  and  died  seven  months 
later,  the  end  being  hastened  by  haemorrhage  which  followed  on  an  incision  into  the  enlarged 
glands  in  the  right  groin.  No  post-mortem  or  microscopic  examinations  appear  to  have  been 
made.     The  whole  duration  of  the  disease  appears  to  have  been  eleven  months. 

Treatment. — Any  suspicious  excoriation,  ulceration,  or  wart,  should  be  early 
destroyed  with  nitric  acid  or  the  acid  nitrate  of  mercury.  Where,  after  this 
treatment,  satisfactory  healing  does  not  take  place,  early  and  thorough  removal  of 
the  part  should  be  performed.  There  should  be  no  dangerous  waiting  because  the 
surgeon  is  unable  to  satisfy  himself  whether  the  case  is  one  of  inflammatory  induration 
or  infiltration  from  new  growth.  In  such  cases,  especially  where  there  is  a  doubtful 
history  of  syphilis,  much  valuable  time  has  been  often  lost  in  the  exhibition  of  drugs 
which,  even  if  the  lesion  does  date  back  to  some  long-past  syphilis,  are  quite 
useless  if  epitheliomatous  ulceration  has  set  in.  Furthermore,  the  longer  ulceration 
continues  the  more  extensively  will  the  inguinal  glands  be  involved.  As  long  as 
these  are  involved  only  by  growths,  hard  and  separate  from  each  other,  careful  dis- 
section will  often  succeed  in  shelling  them  out,  and  thereby  in  adding  materially  to 
the  prolongation  of  the  patient's  life.  But  where  they  not  only  contain  secondary 
deposits,  but  also  inflammatory  matter,  owing  to  the  ulceration  having  set  in  at  the 
seat  of  primary  lesion,  it  becomes  a  matter  of  great  difficulty,  and  it  is  often  impossible 
to  satisfactorily  remove  the  glands,  owing  to  their  softness  and  tendency  to  break 
down  under  the  finger,  their  adhesions  to  their  capsules,  and  the  matting  of  these  to 
the  surrounding  parts,  which  are  very  vascular,  and  in  the  case  of  the  overlying  skin 
often  implicated  and  adherent.  In  such  cases,  though  the  penis  may  be  satisfactorily 
operated  upon,  disappointment  will  speedily  follow,  owing  to  the  outbreak  in  the 
inguinal  regions.  It  may  be  added  that  scarcely  any  surgical  case  presents  a  close 
more  distressing  both  to  the  patient  and  those  around  him  than  one  of  secondary 
epitheliomatous  breaking-down  of  glands,  owing  to  the  hideous  ulceration,  the  noisome 
discharge,  and  the  steady  decay  of  bodily  strength.  When  the  disease  commences 
on  the  glans,  it  may  still  be  possible  to  remove  the  affected  part  without  destroying 
the  whole  of  the  glans,  or  interfering  with  the  urethra.  It  seldom  happens, 
however,  that  we  see  the  case  sufficiently  early  for  this ;  and  it  is  usually  necessary 
to  remove  the  whole  of  the  glans  and  more  or  less  of  the  corpora  cavernosa.  Before 
doing  this,  the  prepuce,  unless  it  admits  of  being  retracted,  should  invariably  be  laid 
open,  so  as  to  expose  the  growth,  and  make  quite  sure  of  its  real  nature.  The 
operation  of  amputation  may  be  effected  by  a  single  sweep  of  the  knife,  the  skin 
having  been  previously  drawn  a  little  forward,  to  prevent  there  being  a  super- 
abundance of  it  afterwards,  and  a  clove-hitch  of  tape  adjusted,  if  one  of  the  clamps 
which  bear  Mr.  Durham's  and  Mr.  Clover's  names  cannot  be  made  iise  of.  A  good 
deal  of  bleeding  ensues,  the  blood  pouring  out  from  the  whole  divided  surface  of  the 
corpora  cavernosa,  as  well  as  from  the  dorsal  arteries.  The  latter  should  be  tied 
first ;  then  the  larger  vessels  upon  the  rest  of  the  stump  ;  and  the  numerous 
smaller  vessels  will  close  spontaneously  after  a  few  minutes.  The  dread  of  the 
bleeding  has  induced  the  occasional  resort  to  the  galvanic  ecraseur.  That,  however, 
is  not  a  sure  preventive ;  for  sharp  haemorrhage  has  followed  a  few  hours  after 
the  operation,  or  later  on  during  the  detachment  of  sloughs,  and  it  leaves  a  more 
sloughy  and  troublesome  wound  than  the  knife.  This  may  be  a  matter  of  but 
slight  importance  in  patients  who  are  comparatively  young  and  robust,  but  where, 
as  frequently  happens  with  these  patients,  they  are  advanced  in  years,  pulled  down 
in  health,  and  often  depressed  in  mind,  tedious  healing  of  the  wound,  which  it  is 
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difficult  to  keep  sweet,  involving,  as  it  does,  a  prolonged  keeping  the  patient  on  his 
back,  is  not  a  slight  matter.  The  stump  will  granulate  and  heal  spontaneously,  the 
skin  closing  over  the  face  of  it,  and  becoming  puckered  to  a  narrow  circle 
surrounding  the  urethral  orifice.  The  real,  indeed  usually  the  only,  difficulty  in  the 
operation  and  subsequent  management  is  caused  by  the  tendency  of  this  circle  to 
contract,  more  and  more,  so  as  to  narrow  the  orifice  and  interfere  with  the  passage 
of  urine. 

The  following  method  of  amputating  the  penis  is  followed  by  rapid  healing,  and 
gives  an  excellently  covered  stump.  A  flap  of  skin  is  cut  from  the  dorsum  and 
sides  of  the  organ,  and  the  dorsal  arteries  are  secured.  This  flap  resembles,  in 
miniature,  an  anterior  cutaneous  flap  in  amputation  of  the  thigh.  The  knife,  a 
narrow -bladed  one,  is  then  inserted  at  a  point  on  a  level  with  the  base  of  the  above 
flap,  between  the  corpora  cavernosa  and  the  corpus  spongiosum,  and  then  is  made 
to  cut  forwards,  outwards,  and  downwards  for  about  three-quarters  of  an  inch. 
From  this  smaller  posterior  flap  the  urethra  is  dissected  out.  The  corpora  cavernosa 
are  then  divided  vertically  upwards  on  a  level  with  the  point  of  the  transfixion. 
All  haemorrhage  being  arrested,  the  upper  flap  is  punctured  at  a  point  opposite  to  the 
urethra  and  the  corpus  spongiosum,  drawn  through  the  face  of  the  flap,  slit  up  and 
stitched,  as  in  any  other  mode  of  amputation.  The  two  flaps,  upper  and  lower,  are 
then  joined  by  one  or  two  points  of  suture. 

This  method  secures  a  natural  skin-covering  for  the  severed  corpora  cavernosa, 
and  prevents  the  delay  and  irritation,  which  the  healing  by  granulations  of  these 
bodies  entail.  A  somewhat  similar  method  was  long  ago  suggested  by  Prof.  Miller,1 
but  according  to  the  method  of  this  surgeon,  the  flap  was  cut  from  below.  If,  as 
recommended  above,  it  is  made  from  above,  it  will  be  found  that  the  skin  falls 
more  readily,  and  keeps  its  position  better,  over  the  raw  surfaces  of  the  corpora 
cavernosa. 

Passing  of  catheters  should,  as  far  as  it  is  possible,  be  avoided.  It  is  extremely 
painful,  and  delays  the  healing.  Slitting  up  and  stitching  the  urethra  will  usually 
obviate  any  such  necessity. 

Occasionally  where  the  glands  are  not  enlarged,  and  where  the  local  mischief  is 
very  extensive,  the  surgeon  will  be  forced  to  undertake  far  severer  operations.  Thus 
Mr.  Annandale  2  has  recorded  a  case  in  which  he  successfully  removed  penis, 
scrotum,  testicles,  and  supra-pubic  skin,  for  epithelioma ;  there  the  disease  had 
begun  in  the  usual  way,  in  the  extremity  of  the  penis,  and  in  the  course  of  four 
years  had  gradually  implicated  the  surrounding  parts.  One  or  two  glands  were 
slightly  enlarged  in  the  right  groin,  but  this  appeared  to  be  the  result  of  simple 
irritation,  and  was  only  of  recent  origin. 

Where  the  penis  is  involved  as  far  back  as  the  scrotum,  the  entire  organ,  in- 
cluding its  crura,  should  be  extirpated,  if  the  glands  in  the  groin  are  not  involved. 
The  patient,  being  in  the  lithotomy  position,  the  scrotum  is  to  be  deeply  split  along 
the  whole  length  of  the  raphe,  and  the  corpus  spongiosum  carefully  dissected  out. 
This  step  may  be  facilitated  by  passing  a  large  metal  sound.  When  the  triangular 
ligament  is  exposed,  the  above  instrument  being  removed,  the  corpus  spongiosum, 
which  has  been  dissected  out,  should  be  cut  through,  and  left  long  enough  to  bring 
out  in  the  perinseum.  By  means  of  a  raspatory,  or  blunt  dissector,  the  crura  are 
then  detached  on  either  side  from  the  pubic  arch,  and  the  incision  being  prolonged 
around  the  penis  above,  the  suspensory  ligament  is  divided,  and  the  dorsal  arteries 
secured.  The  cut  end  of  the  corpus  spongiosum  is  now  slit  up  and  stitched  to  the 
posterior  part  of  the  scrotal  incision,  and  all  the  rest  of  the  wound  closed  with  silver 
stitches.  Any  ligatures  which  have  been  used  should  be  left  long  and  brought  out 
at  the  posterior  margin  of  the  wound,  and  if  this  does  not  seem  likely  to  provide 
for  sufficient  drainage,  a  piece  of  tubing  of  appropriate  size  may  be  passed  from 
above  downwards.  Similar  operations  to  the  above  have  been  performed  on  several 
occasions,   but   the    important   modification  of   dissecting   off  the  crura,  and  thus 

1  System  of  Surgery,  p.  1256.  2  Lancet,  Dec.  12,  1874,  p.  829. 
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removing  the  entire  penis,  was,  I  believe,   introduced  by  Mr.   Gould.1     It  ensures 
complete  removal  of  the  cancerous  organ  with  its  capsule. 

Enlarged  glands  in  the  groin  should  always  be  extirpated  as  soon  as  it  is  probable 
that  the  enlargement  is  not  merely  inflammatory.  A  week  or  two's  watching  with 
appropriate  treatment  will  settle  this  point.  In  any  such  operations  the  parts 
should  be  disturbed  as  little  as  possible,  as  erysipelas  and  sloughing  are  very  likely 
to  follow  these  operations  where  planes  of  fascia  are  much  interfered  with  in  those 
advanced  in  life.  Where  such  operations  cannot  be  performed  antiseptically,  owing 
to  the  existence  of  sinuses  or  the  proximity  of  the  genitals,  the  surface  of  the  wound 
should  be  carefully  washed  with  a  solution  of  zinc  chloride  (gr.  xx.-^j.)  For  opera- 
tions on  the  penis  where  frequent  exposure  of  the  part  for  the  purpose  of  micturition 
is  necessary,  and  it  is  thus  needful  to  make  use  of  some  very  simple  arrangement 
which  may  be  entrusted  to  the  patient  himself,  boracic  acid  dressings,  as  introduced 
by  Prof.  Lister,2  may  be  made  use  of.  Prof.  Lister,  having  described  an  amputation 
of  the  penis  by  antero -posterior  flaps,  gives  the  following  details  as  to  the  dressings 
employed  : — 

The  operation  was  performed  under  the  spray,  after  the  skin  had  been  cleansed  with  a 
1-20  carbolic  lotion.  The  vessels  having  been  tied  with  fine  catgut,  moist  boracic3  lint  was 
carefully  adjusted  so  as  to  cover  the  end  of  the  stump,  hut  leave  the  urethral  orifice  exposed  ; 
and  outside  this  permanent  dressing  a  loose  piece  of  the  wet  boracic  lint4  was  wrapped  and 
covered  with  gutta-percha  tissue,  tied  with  the  split  end  of  a  bandage  Avhich  encircled  the 
pelvis.  This  outer  dressing  was  of  course  removed  by  the  patient  for  micturition,  and  re- 
adjusted after  washing  with  boracic  solution  ;  but  the  deep  dressing  was  left  untouched  for 
two  days,  when  it  was  taken  off,  entirely  free  from  urinary  odour ;  the  drainage-tube  having 
been  taken  out,  fresh  boracic  acid  lint  was  applied  in  the  same  way.  The  wound  was  again 
inspected  two  days  later,  and  as  there  was  not  the  slightest  inflammatory  blush,  and  as  the 
stitches  were  evidently  occasioning  no  tension,  they  were  left  undisturbed  for  three  days 
longer,  when  they  were  found  still  lying  in  their  places  as  they  were  after  the  operation  a 
week  before  ;  and  on  their  removal  the  cutaneous  and  mucous  surfaces  were  found  connected 
all  round  the  urethral  orifice  in  a  line  of  perfect  primary  union,  and  the  wound  over  the  end 
of  the  stump  was  likewise  entirely  healed,  except  the  part  where  the  drainage-tube  had  lain. 
The  same  dressing  was  continued  till  this  spot  also  had  cicatrised,  the  blood-clot  within  the 
pouch  of  skin  becomi.'g  organised  without  suppuration  ;  and  the  patient  left  the  hospital 
three  weeks  after  the  operation,  having  suffered  literally  no  pain  or  inconvenience  from  first 
to  last,  and  with  a  remarkably  natural  appearance  of  the  part. 

Phimosis. 

Only  the  congenital  form  will  be  here  alluded  to,  the  acquired  or  inflammatory 
form  is  usually  venereal.  A  long  prepuce  is  natural  to  a  child,  a  fact  that  should 
be  remembered  when  the  question  of  circumcision  arises.  As  long  as  the  prepuce 
can  be  drawn  back  so  as  to  allow  of  the  glans  being  cleaned  daily,  like  any  other 
part  of  the  child's  body,  there  is  no  need  of  the  operation.  In  many  of  the  minor 
degrees  of  phimosis  this  result  can  be  obtained  by  careful  attempts  at  retraction  of 
the  prepuce,  aided  by  injections  of  warm  water.  But  where  even  partial  adhesions 
have  formed,  where  a  pin-hole  orifice  only  exists,  or  where  the  prepuce  '  balloons ' 
during  micturition  owing  to  the  urine  flowing  into  it  more  quickly  than  it  can 
escape,  the  operation  should  always  be  performed.  Otherwise  the  following  undesir- 
able results  may  follow  as  life  goes  on  :  (a)  Balanitis  and  adhesions.  (/3)  Para- 
phimosis, by  the  forcible  retraction  of  a  phimosed  prepuce.  (7)  From  the  straining 
to  make  water,  urethral  and  vesical  irritation  may  be  set  up,  simulating  the 
symptoms  of  stone.  (ri)  Cystitis.  (e)  Prolapsus  recti.  (4)  Paralysis  of  certain 
groups    of  muscles   from   the    constant   spinal   irritation 5  due  to  (/;)  Bad  habits. 

1  Lancet,  May  20,  1882,  p.  821.  2  Ibid.  1875,  vol.  i.  p.  718. 

3  Lint  soaked  in  a  saturated  solution  of  boracic  acid  and  wrung  out. 

4  Lint  soaked  in  a  saturated  solution  of  boracic  acid  at  nearly  the  boiling-point,  then 
allowed  to  dry.  Prof.  Lister  points  out  (loc.  supra  cit.  p.  604)  that  before  using  this  it  is 
well  to  soak  it  again,  '  not  for  the  sake  of  adding  fresh  acid,  but  because  the  lint,  when  applied 
moist  and  allowed  to  dry  on,  is  less  liable  to  slip,  and  also  for  the  sake  of  purifying  the  surface 
of  the  lint  itself,  which  in  the  dry  state  has  no  power  of  acting  upon  septic  dust  adhering 
to  it.' 

5  Mr.  Hilton,  Rest  and  Pain,  3rd.  ed.  p.  276. 
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(fl)  Impediments  to  sexual  intercourse,     (i)  Intensified  gonorrhoea,  chancres,1   &c. 
(k)  Epithelioma. 

Circumcision. — This  may  be  performed  in  very  many  different  ways,  but  two 
points  must  be  borne  in  mind  in  every  case  :  (1)  To  remove  enough  of  the  mucous 
layer  of  the  prepuce.  If  this  be  not  done,  some  tension  on  the  glans  is  left,  and 
especially  in  adults,  this  leads  to  troublesome  erections  which  interfere  very  much 
with  the  process  of  healing,  and  may,  later  on,  leave  some  degree  of  phimosis. 
(2)  Not  to  leave  too  much  tissue  about  the  frsenum.  Mr.  Howse2  has  drawn 
attention  to  the  fact  that  the  cellular  tissue  at  this  spot  is  loose,  and  that  the 
presence  of  the  frsenal  artery  makes  probable  the  gathering  of  blood  and  inflammatory 
effusion  at  this  spot.  In  children  this  is  not  a  matter  of  importance,  but  later  on  in 
life  it  may  lead  to  the  formation  of  a  persistent  lump,  interfering  with  the  functions 
of  the  organ. 

The  following  is  a  very  simple  method  of  operating.  A  long  pair  of  dressing- 
forceps  is  lightly  placed  on  the  penis  at  a  level  with  the  corona ;  the  glans  having 
slipped  back,  the  forceps  are  closed  and  all  the  prepuce  in  front  of  the  glans  is  cut 
off  with  a  sharp  scalpel  or  scissors.  The  mucous  layer  is  then  slit  up  either  with  a 
director  and  scissors  or  with  a  sharp,  curved  bistoury,  the  mucous  layer  being  held 
with  forceps.  Tn  either  case  the  incision  should  run  right  up  to  the  corona.  The 
mucous  membrane  is  then  detached  in  two  flaps  from  the  surface  of  the  glans,  to 
which  it  is  often  adherent,  this  detachment  being  effected  by  the  finger  and  thumb 
or  by  a  stout  probe  swept  round.  The  square  edges  of  the  mucous  membrane  are 
now  to  be  trimmed  off  with  scissors  and  any  superfluous  part  of  it  removed,  enough 
being  left  to  enable  the  cut  edges  of  the  mucous  and  cutaneous  layers  to  be  stitched 
together.  For  this  purpose  fine  silk,  or,  in  children,  catgut  may  be  used.  In 
children  three  or  four  stitches  are  sufficient ;  in  adults  a  continuous  suture  gives 
good  results  in  healthy  subjects.  Interrupted  stitches  have,  however,  this  advantage, 
that  one  or  two  can  at  any  time  be  removed  without  interfering  with  the  rest.  In 
adults  I  prefer  the  boracic  acid  dressings  which  have  already  been  described  (p.  587). 
In  children  none  are  required,  but  a  small  piece  of  lint  wrun' '.  out  of  carbolic  oil, 
with  a  hole  cut  in  it  for  the  meatus,  folded  back  and  secured  with  thread,  prevents 
friction  and  is  easily  changed. 

Where  the  prepuce  is  tight,  but  not  superfluous,  it  should  be  slit  up  along  the 
dorsum  as  far  as  the  corona,  and  the  two  layers,  cutaneous  and  mucous,  united  with 
a  couple  of  stitches  on  either  side,  the  corners  being  rounded  off. 

After  circumcision  the  patient  should  always  rest  absolutely  for  a  week  or  ten 
days,  alternate  stitches  being  removed  from  day  to  day. 

If  the  patient  insists  on  getting  about  before  the  above  period,  he  must  run  the 
risk  of  the  parts  remaining  long  cedematous  and  inflamed. 

Priapism. 

This  condition  is  a  very  rare  one.  The  persistent  erections  may  be  incomplete 
or  complete ;  in  the  latter  case  they  are  often  extremely  painful.3  Nearly  always 
they  are  unaccompanied  with  sexual  desire.  Priapism  is  rare  with  disease  of  the 
brain,  but  has  occasionally  been  met  with  in  cases  of  cerebellar  hemorrhage.4     Its 

1  Mr.  Hutchinson  (Med.  Times  and  Gaz.  1855,  vol.  ii.  p.  542 )  points  out  '  that  the  cir- 
cumcised Jew  is  very  much  less  liable  to  contract  syphilis  than  an  uncircumcised  person.' 
That  this  difference  is  not  to  he  accounted  for  by  their  superior  chastity,  or  by  their  unwilling- 
ness to  seek  medical  aid  for  such  diseases,  is  conclusively  proved  by  the  fact  that  (though  in 
the  proportion  of  nearly  one-third  to  the  other  patients)  they  furnish  very  nearly  half 
of  the  cases  of  gonorrhoea. 

2  Guy's  Hasp.  Repts.  1873,  p.  239. 

3  In  a  case  of  Mr.  Birkett's  (Lancet,  1867,  vol.  i.  p.  207),  in  which  persistent  priapism 
was  caused  by  extravasation  of  blood  into  the  corpora  cavernosa,  the  glans  penis  and  corpus 
spongiosum  not  being  turgid,  the  patient  complained  so  bitterly  of  pain,  that  incisions  were 
made  to  afford  relief  mechanically,  a  practice  which  Mr.  Birkett  would  not  again  adopt. 

1  lioubaud,  be  VImpuissance  et  de  la  Sterilite,  1872,  p.  280. 
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connection  with  injuries  of  the  cord  has  been  fully  alluded  to  elsewhere  (Injuries 
of  the  Back  1).  It  is  not  uncommon  as  a  temporary  condition  in  children  with 
stone  in  the  bladder,  phimosis  and  ascarides.  In  one  child  who  came  under  my 
notice  with  a  nsevoid  condition  of  the  prepuce  and  glans  penis,  priapism  was  constant. 
It  sometimes,  especially  in  those  let  down  by  excess  or  out  of  health,  follows  after 
coitus,  particularly  when  this  has  been  repeated  frequently.  ^  In  such  cases  it  may 
be  due  either  to  excessive  stimulation  of  the  sensory  peripheral  nerves  going  to 
the  sexual  centre  in  the  lumbar  enlargement  of  the  cord,  or  of  the  sexual  centre 
itself.  When  it  has  followed  an  injury  in  coitus,  it  may  be  due  to  extravasation  of 
blood  into  the  spaces  of  the  corpora  cavernosa.  Such  cases  are  extremely  tedious. 
Thus  in  the  case  alluded  to  above  under  the  care  of  Mr.  Birkett,  the  man  was  in 
Guy's  Hospital  for  nearly  five  months.2  Cantharides  in  large  doses  is  known  to 
produce  erections  without  desire. 

Treatment. —In  some  cases,  as  in  those  mentioned  as  occurring  in  children,  the 
cause  can  be  removed.  In  cases  of  excessive  stimulation  of  the  sexual  centre  either 
from  the  periphery  below,  or  from  the  brain  above,  through  emotional  influences  or 
mental  excitement,  bromide  of  potassium  may  be  expected  to  give  relief.3  When 
blood  has  been  effused  steps  must  be  taken  to  promote  its  absorption.  Incisions 
into  the  corpora  cavernosa  are  not  to  be  recommended,  as  they  are  liable  to  be 
followed  by  most  tedious  suppuration  and  in  some  cases  by  pysemic  symptoms. 


Chronic  Inflammation  of  the  Corpora  Cavernosa.      Thrombosis  of  the 

Corpora  Cavernosa. 

A  chronic  inflammation  of  the  sheath  and  erectile  tissue  of  the  corpora  cavernosa 
is  occasionally  observed  in  men  about  middle  life.  It  comes  on  insidiously  and  often 
without  cause.  Sometimes  a  slight  injury  is  assigned.  A  small  patch  of  induration 
is  felt  as  a  hard  and  usually  flattened  mass  near  the  surface  of  one  or  both  corpora 
cavernosa.  During  erection  the  penis  is  noticed  to  be  bent  or  curved.  The  mass 
itself  gives  but  little  pain,  and  feels  like  a  thin  plate  of  cartilage,  often  beneath  the 
sheaths  of  the  corpora  cavernosa.     The  skin  is  quite  unaffected. 

In  many  cases  this  condition  is  due  to  chronic  inflammation,  which  affects  some 
patch  of  erectile  tissue,  filling  up  the  loculi  with  exudation,  and  thus  interfering  with 
the  even  distension  of  the  organ.  This  chronic  inflammation  may  be  set  up  by 
some  slight  injury  4  or  gout,  or  by  both  together. 

In  other  cases  a  very  similar  state  of  things  is  produced  by  thrombosis  or  block- 
ing of  the  venous  spaces  of  the  corpora  cavernosa,  this  being  especially  likely  to 
occur  without  strain  or  injury,  that  is  spontaneously,  in  patients  of  gouty  constitution. 
Mr.  Prescott  Hewett,5  in  his  address  as  President  of  the  Clinical  Society,  has 
recorded  two  cases  of  this  kind,  of  which  the  following  is  one.  '  A  gentleman, 
set.  58,  had  shown  in  various  ways  a  tendency  to  gout,  and  in  this  case,  too,  the 
trouble  was  accidentally  discovered,  there  never  having  been  any  strain  or  injury  of 
any  kind.  In  the  corpus  cavernosum  were  four  nodules,  three  on  the  left  side  and 
one  on  the  right,  varying  in  size  from  a  pea  to  that  of  a  French  bean ;  they  were 
pei'fectly  circumscribed,  hard  to  the  touch,  knot-like  and   painless  when  handled. 

1  A  somewhat  similar  condition  of  satyriasis  has  been  met  with  occasionally  in  locomotor 
ataxia.  This  is  probable  due  to  irritation  in  the  lower  dorsal  or  lumbar  region  of  the  sensory 
nerves,  which  run  upwards  from  the  sexual  organs  to  the  brain.  In  the  Med.  Soc.  Trans. 
vol.  i.  pt.  i.  p.  174  will  be  found  a  case,  recorded  by  Mr.  Morris,  in  which  ungovernable 
satyriasis  appeared  to  be  excited  by  pressure  from  a  tumour  in  the  perineeum  upon  the  pudic 
nerve. 

2  Other  cases  of  priapism  are  recorded  in  the  Lond.  Med.  Hepos.,  1824,  p.  286:  Lancet, 
July  1845  ;  Lancet,  Jan.  18,  1873 ;  Lancet,  June  7,  1823  ;  New  Orleans  Journ.  of  Med.  Jan. 
1869. 

3  In  a  case  reported  by  Dr.  Hargis  fifteen  grains  of  the  salt  given  every  two  hours  gave 
speedy  relief. 

4  Van  Buren,  Surg.  Bis.  of  the  Gen.  Ur.  Organs,^.  25,  26. 

5  Clin.  Soc.  Trans,  vol.  vi.  p.  xl. 
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There  were  no  enlarged  glands  in  the  groins,  the  patient  had  never  had  syphilis, 
and  he  was  of  good  health  and  of  his  usual  weight.  I  first  examined  the  case  two 
years  back,  and  all  that  has  occurred  from  that  time  to  this  is  a  marked  diminution 
in  the  size  of  the  nodules,  two  of  them  having  disappeared,  leaving  merely  a  trace  of 
thickening,  and  the  largest  being  now  not  bigger  than  a  pea.  .  .  .  During  these 
two  years  the  case  was  left  undisturbed  by  treatment ;  no  medicine  of  any  kind 
has  been  taken ;  nothing  was  applied  locally,  the  disease  was  left  to  its  natural 
course.' 

Treatment. — It  is  not  advisable  to  attempt  much  by  way  of  treatment.  In  the 
early  stages  of  the  inflammatory  condition  blisters  or  the  use  of  tincture  of  iodine 
externally,  combined  with  the  administration  of  small  doses  of  blue-pill  or  hyd. 
cum  cret.  internally,  may  effect  a  cure,  but  later  on  they  seem  to  increase  pain 
without  promoting  absorption. 

Both  Sir  J.  Paget l  and  Mr.  Prescott  Hewett  2  speak  of  the  advisability  of  not 
making  use  of  active  treatment  in  cases  of  gouty  phlebitis. 

George  Murray  Humphry,  1871. 
Walter  H.  A.  Jacobson,  1882. 


1   Clin.  Lect.  and  Essays,  p.  297. 


Loc.  supra  tit.  p.  xli. 
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THE  thyroid  gland,  one  of  the  vascular  bodies  without  ducts,  consists  of  two  lateral 
lobes,  connected  by  an  isthmus,  which  crosses  in  front  of  the  three  upper  rings 
of  the  trachea.  Hyrtl  affirms  that  he  has  met  with  instances  of  complete  congenital 
absence  of  the  isthmus ;  and  in  aged  subjects  it  is  sometimes  so  far  absorbed  as  to  be 
scarcely  distinguishable,  the  two  halves  of  the  gland  appearing  to  be  united  only  by 
areolar  tissue.  The  entire  gland  may  be  congenitally  absent,  this  deficiency  having 
been  observed  in  several  cases  of  sporadic  cretinism.1  The  proportion  of  the  gland  to 
the  entire  body  diminishes  with  age.  In  new-born  infants  it  is  1  :  300 ;  at  the  end  of 
the  first  month  it  is  1  : 1,200  ;  in  adults  it  falls  to  1  : 1,800.2  It  is  supplied  by  four,  and 
sometimes  by  five,  large  arteries,  branches  of  the  carotid  and  subclavian  trunks  :  the 
fifth  artery,  when  it  exists,  lying  in  the  median  line  of  the  trachea.  The  organ  lies, 
moreover,  in  close  contiguity  to  the  great  vessels  and  nerves  of  the  neck. 

The  most  common  disease  of  the  thyroid  gland  is  the  chronic  enlargement  com- 
monly known  as  '  bronchocele.' 

Acute  inflammation  of  the  thyroid  body  in  its  natural  condition  is  but  rarely  seen, 
and  is  usually  secondary ;  inflammation  and  suppuration  of  the  previously  enlarged 
gland,  although  not  common,  is  occasionally  met  with. 

The  endemic  form  of  bronchocele,  or  goitre,  occurs  chiefly  in  association  with  cretinism, 
and  seems  to  have  some  hitherto  unexplained  connection  with  geographical  conditions. 
It  prevails  in  Derbyshire,  Nottingham,  and  the  chalky  parts  of  England  ;  in  the  valleys 
of  the  Alps,  Apennines,  and  Pyrenees.  Postiglione  remarks  that  in  Savoy,  Switzer- 
land, the  Tyrol,  and  Carinthia.  there  are  villages  in  which  all  the  inhabitants,  without 
exception,  have  these  swellings.3  The  cause  commonly  assigned,  namely,  the  use  of 
melted  snow,  or  of  water  impregnated  with  calcareous,  or  earthy  particles,  is  unsatis- 
factory. Capt.  Alexander  Gerard,  in  his  account  of  Korrawur,  in  the  Himalayas, 
says,  '  Although  the  Korrawurrees  can  get  nothing  but  snow  for  some  months  in  the 
year,  they  are  not  so  subject  to  goitre  as  the  people  who  live  in  the  damp  grounds  in  the 
forest  at  the  foot  of  the  hills,  where  there  can  never  be  any  snow-water.  The  water 
which  flows  from  the  hills  of  lias,  forming  the  Asiatic  side  of  the  Dardanelles,  is  im- 
pregnated with  lime  ;  but  yet  during  a  residence  of  many  months  I  did  not  notice  the 
prevalence  of  goitre.'  This  idea  has  been  successfully  refuted  by  Alibert ;  and  Fodere 
has  explained  how  the  disease  cannot  be  referred  to  the  use  of  any  particular  kind  of 
food.  Dr.  Guggenbiihl,  the  founder  of  the  Cretin  Hospital,  remarks  that  both  cretin- 
ismus  and  goitre,  which  may  exist  either  conjointly  or  separately,  prevail  in  deep 
valleys,  where  the  air  stagnates,  and  the  population,  scanty  in  numbers,  becomes 
deteriorated  by  frequent  intermarriage.  Cases  of  goitre  and  idiocy  removed  to  an 
elevated  position,  and  properly  nurtured,  are  first  made  to  thrive  bodily,  and  then  are 
susceptible  of  mental  improvement;  and  he  particularly  relates  the  case  of  a  cretin 
child,  who  after  having  passed  a  life  of  complete  insensibility  to  external  objects,  gave 
suddenly  the  first  indication  of  aroused  consciousness,  after  proper  treatment,  by  ex- 
claiming, '  Die  Sonne  ! '  (the  sun),  as  the  light  of  day  fell  on  the  spot  where  he  was 
seated.  Humboldt  says  that  persons  affected  with  bronchocele  are  met  with  in  the 
lower  course  of  the  Magdalena  River,  from  Honda  to  the  conflux  of  the  Cauca,  in  the 

1  Curling,  Med.-Chir.  Trans,  vol.  xxxiii.  p.  803.  Hilton  Fagge,  ib.  vol.  liv.  p.  155. 
Fletcher  Beach,  Path.  Trans,  vol.  xxv.  p.  265  ;  vol.  xxvii.  p.  316. 

2  Hyrtl,  Topog.  Anat.  B.  i.  S.  857. 

3  Mcnwria  sidla  Natura  del  Gos&o,  p.  22. 
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upper  part  of  its  course,  between  Neiva  and  Honda,  and  on  the  high  country  of 
Bogota,  six  thousand  feet  above  the  bed  of  the  river.  The  first  of  these  three  regions 
is  a  thick  forest,  while  the  second  and  third  present  a  soil  destitute  of  vegetation ; 
the  first  and  third  are  extremely  clamp,  the  second  is  peculiarly  dry ;  in  the  second 
and  third  the  winds  are  impetuous,  in  the  first  the  air  is  stagnant.  To  these  striking 
differences  we  will  add  those  relative  to  temperature.  In  the  first  and  second  regions 
the  thermometer  keeps  up  all  the  year  between  71°  and  73°  F. ;  in  the  third  it  ranges 
between  37°  and  62°  F.  The  waters  drunk  by  the  inhabitants  of  Maraquita,  Honda, 
and  Santa  Fe  de  Bogota,  where  bronchoceles  occur,  are  not  those  of  snow,  but  issue  from 
rocks  of  granite,  freestone,  and  lime.  The  temperature  of  the  waters  of  Santa  Fe 
and  Mompox,  drunk  by  those  who  have  this  disease,  varies  from  nine  to  ten  degrees. 
Bronchoceles  are  the  most  hideous  at  Maraquita,  where  the  springs,  which  flow  over 
granite,  are,  according  to  Humboldt's  experiments,  chemically  more  pure  than  those 
of  Honda  or  Bogota,  and  where  the  climate  is  much  less  sultry  than  upon  the  banks  of 
the  Magdalena  Biver.1 

Endemic  goitre  admits  of  but  little  benefit  from  treatment,  although  some 
improvement  may  be  occasionally  obtained  by  the  removal  of  the  patient  to  healthier 
surroundings,  by  a  careful  attention  to  hygiene,  and  by  the  internal  administra- 
tion of  iodine. 

The  sporadic  form  of  hronchocele  may  be  met  with  in  any  part  of  the  country  : 
it  is  often  seen  in  persons  whose  health  is  otherwise  good,  and  whose  environment 
is  perfectly  satisfactory. 

It  occurs  most  frequently  in  unmarried  women,  and  is  often  associated  with  dis- 
turbed menstruation.     Men  are,  however,  by  no  means  exempt  from  the  disease. 

In  pregnant  women  the  thyroid  gland  often  exhibits  an  enlargement,  which  is 
usually  temporary,  but  sometimes  becomes  permanent. 

The  enlargement  of  the  thyroid  gland  in  bronchocele  is  of  several  kinds.  It  may 
be  due  to  growth  of  the  solid  constituents  of  the  gland,  or  to  the  development  of  one 
or  many  cysts,  or  to  a  combination  of  both  these  processes. 

An  examination  of  the  solid  bronchoceles  reveals  either  (a)  a  simple  hypertrophy 
of  all  the  elements  of  the  gland,  or  (b)  an  overgrowth  of  its  connective  tissue,  or  (c) 
an  increase  in  the  vascularity  of  the  organ. 

(a)  '  Simple  bronchocele '  is  the  name  usually  given  to  those  cases  in  which  the 
enlargement  of  the  gland  depends  upon  a  chronic  hypertrophy  of  all  its  tissues.  This 
hypertrophy  may  be  either  general  or  local.  Sometimes  the  shape  of  the  gland  re- 
mains unaltered,  it  is  simply  larger  than  natural;  but  more  often,  though  the  whole 
gland  is  increased  in  size,  the  growth  is  irregular,  giving  rise  to  a  diffused  uneven 
swelling  on  each  side  of  the  neck.  It  is  not  uncommon,  however,  for  only  one  lobe  to 
be  affected ;  and  the  growth  may  even  be  of  detached  nodules,  quite  separate  from  the 
main  portion  of  the  gland. 

This  form  of  bronchocele  is  soft  and  elastic,  and  of  uniform  texture  throughout. 
It  does  not  as  a  rule  give  rise  to  any  severe  symptoms,  but  is  inconvenient  chiefly 
from  its  size  and  the  deformity  which  it  produces.  It  sometimes  disappears 
spontaneously  ;  it  may  remain  long  unchanged,  or  it  may  undergo  cystic  or  fibrous 
degeneration. 

(b)  Fibrous  bronchocele  is  that  form  of  enlargement  of  the  thyroid  gland  in  which 
the  hypertrophy  is  chiefly  of  the  connective  tissue. 

The  connective-tissue  growth  is  not  usually  distributed  equally  throughout  the 
gland,  but  is  more  abundant  in  some  parts  than  in  others,  so  that  firm  nodules  can 
be  detected  in  the  midst  of  the  softer  tissue  of  the  gland. 

Fibrous  bronchocele  varies  much  in  its  size  and  rate  of  increase,  the  same  tumour 
often  displaying  various  degrees  of  activity  at  different  periods  of  its  growth.     It  is 

1  Humboldt,  in  Journ.  da  Physiulogie,  par  F.  Majendie,  torn.  iv.  p.  116. 

For  an  elaborate  account  of  the  various  thpories  concerning  the  causation  of  endemic 
goitre,  with  references  to  the  literature  of  the  subject,  the  reader  may  he  referred  to  Dr. 
J,  Saint-Lager's  work,  Etudes  sur  les  Causes  du  Crttinisme  et  du  Goitre  endemique,  Paris,  1867. 
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much  harder  than  the  simple  hypertrophic  variety,  from  which  also  it  is  distinguished 
by  its  inequality  of  texture,  by  its  nodular  form,  and  by  its  definite  outline.  Parts 
of  such  tumours  are  prone  to  undergo  contraction  into  fibrous  masses  of  extreme 
density,  which  feel  to  the  touch  of  cartilaginous  hardness,  and  may  subsequently 
undergo  calcareous  degeneration.  This  variety  of  bronchocele  is  a  much  more  serious 
disease  than  the  simple  form,  inasmuch  as  it  is  apt  to  produce  dangerous  pressure 
upon  the  neighbouring  parts.  This  is  especially  the  case  when  it  extends  behind  the 
sternum,  in  which  situation  compression  of  the  trachea  occurs  early  in  the  progress  of 
the  growth.  The  windpipe  may  also  be  displaced  or  twisted  by  enlargement  of  one 
part  of  the  gland,  or  seriously  narrowed  by  compression  between  the  two  lobes. 

The  growth  may  also  become  troublesome  by  causing  pressure  upon  the  oesophagus, 
or  upon  the  adjacent  vessels  or  nerves. 

(c)  Pulsating  bronchocele  is  due  to  an  increase  in  the  vascular  tissue  of  the  gland,  and 
to  some  unexplained  change  in  the  condition  of  the  circulation  which  leads  to  dilata- 
tion and  fulness  of  its  vessels.  This  condition  is  usually  only  one  among  other  local 
manifestations  of  the"  disease  known  as  exophthalmic  goitre,  or  Graves's  disease  ;  but 
occasionally  a  bronchocele  is  observed  to  become  preternaturally  vascular,  and  even 
to  pulsate,  without  the  occurrence  of  the  other  symptoms  of  Graves's  disease,  in 
which  case  the  pulsation  is  generally  only  a  temporary  phenomenon. 

Cystic  bronchocele. — Cysts  are  frequently  met  with  in  combination  with  the  solid 
enlargements  of  the  thyroid  gland  above  described.  Sometimes  the  disease  is  chiefly 
cystic  from  the  first ;  in  which  case  there  may  be  either  one  thin- walled  cyst  which 
often  attains  a  large  size  and  which  grows  from  the  otherwise  unaltered  gland,  or 
numerous  smaller  cysts,  the  walls  of  which  are  formed  by  the  hypertrophied  gland- 
tissue. 

In  other  cases  cysts  are  developed  in  bronchoceles  which  have  for  a  time  consisted 
entirely  of  solid  growth. 

In  whatever  part  of  the  gland  cysts  originate,  the  tendency  is  for  them  to  grow 
towards  the  surface,  and  they  often  attain  a  great  size.  They  contain  either  a 
gelatinous  material,  or  fluid  which  is  of  a  serous  character,  or  which  contains  altered 
blood  and  cholesterine.  They  may  also  contain  solid  intra- cystic  growths  of  thyroid 
glandular  tissue.  The  walls  of  such  cysts  may  become  thickened  by  fibrinous  deposit 
or  hardened  by  calcification. 

It  follows,  therefore,  that  cystic  bronchoceles  present  many  varieties,  both  in  form, 
size,  texture,  and  the  symptoms  to  which  they  give  rise.  The  large  single  cysts  are 
easily  recognisable,  and  so  are  the  smaller  ones  which  are  developed  upon  the  front 
of  the  gland ;  but  it  is  often  difficult  to  detect  cysts  situated  in  the  deeper  parts  of 
the  gland,  although  a  rapid  increase  in  the  size  of  a  bronchocele  and  a  serious  amount 
of  pressure  upon  the  neighbouring  parts  may  be  caused  by  their  growth  or  develop- 
ment. 

The  diagnosis  of  an  enlarged  thyroid  gland  from  other  tumours  of  the  neck  will 
usually  be  much  facilitated  by  observing  its  connection  with  the  trachea,  the  move- 
ments of  which  it  follows  during  deglutition  ;  in  very  large  bronchoceles,  however,  the 
trachea  may  be  so  far  concealed  as  to  make  this  distinction  unavailable.  It  must  of 
course  be  remembered  that  pulsation  may  be  easily  conveyed  from  the  carotid  artery 
to  the  enlarged  lateral  lobe  of  the  thyroid  gland,  and  that  in  such  cases  the  vessels 
often  beat  with  unusual  force ;  and  moreover  that  inherent  pulsation  is  not  an  un- 
common feature  of  bronchoceles  :  but  such  tumours  are  distinguished  from  aneurisms 
by  the  absence  of  expansile  movement,  by  the  fact  that  they  are  not  diminished  by 
pressure  on  the  vessel,  that  they  are  mostly  separable  from  the  great  vessels  by  careful 
manipulation,  and  that  they  are  fixed  most  firmly  to  the  deeper  structures  towards 
the  middle  line. 

The  prognosis  of  cases  of  bronchocele  must  generally  be  doubtful,  for  instances  are 
not  uncommon  in  which  the  thyroid  enlargement,  after  remaining  stationary  for  a  long 
time,  has  suddenly  undergone  a  rapid  and  dangerous  increase. 

Simple  hypertrophy  of  the  thyroid  gland  sometimes  disappears  spontaneously, 
and  is  not  usually  dangerous  to  life;  but  Sir  Risdon  Bennett  records  a  case  in  which 
Vol.  III.  Q  Q 
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the  hypertrophy  progressed  so  rapidly  as  to  cause  death  from  suffocation  within  three 
months  of  the  appearance  of  the  first  symptoms.  The  patient  was  a  young  man,  and 
the  growth  chiefly  substernal.1 

So  also  the  enlargement  of  the  thyroid  gland  which  occurs  in  pregnancy,  though 
not  as  a  rule  of  serious  importance,  has  occasionally  been  known  to  prove  fatal.2 

Fibrous  bronchocele  should  always  be  regarded  as  a  serious  disease,  especially  if 
it  extend  downwards  behind  the  sternum,  for  it  is  this  variety  which  is  especially 
prone  to  produce  dangerous  compression  of  the  trachea,  of  which  many  fatal  examples 
are  on  record. 

Treatment. — In  the  treatment  of  all  cases  of  bronchocele  attention  should  be  paid 
to  the  general  condition  of  the  health.  In  women,  the  subjects  of  this  disease,  some 
disturbance  of  the  menstrual  function  is  often  observed,  and  should  be  corrected ;  in 
many  cases  anaemia  is  a  marked  symptom,  and  in  these  iron  is  of  much  benefit.  The 
environment  of  the  patient  should  also  be  carefully  looked  to,  sunlight  and  fresh  air 
being  important  aids  to  recovery,  as  is  also  removal  from  a  goitrous  district,  and  from 
low  and  damp  situations.  Care  should  also  be  taken  to  ensure  the  purity  of  the 
drinking  water. 

The  internal  administration  of  iodine  is  of  great  value  in  the  simple  form  of 
bronchocele,  and  is  often  followed  by  rapid  and  permanent  improvement.  In  a  case 
under  my  own  notice  a  large  bronchocele  disappeared  almost  entirely  in  a  few  days, 
after  the  occurrence  of  iodism  produced  by  large  and  frequently  repeated  doses  of 
iodide  of  potassium.  In  other  instances  I  have  observed  that,  though  a  rapid  improve- 
ment takes  place  at  first  on  the  administration  of  iodine,  yet  after  a  short  time 
the  diminution  of  the  tumour  ceases,  and  the  medicine  seems  of  no  further  benefit. 
When  this  occurs,  or  if,  as  sometimes  happens,  no  benefit  is  derived  from  iodine, 
counter  irritation  over  the  surface  of  the  tumour  should  be  resorted  to.  For  this 
purpose  ordinary  blistering  fluid  should  be  painted  over  the  swelling  with  sufficient 
frequency  to  keep  up  a  series  of  blisters. 

Fibrous  bronchoceles  are  best  treated  by  setons,  introduced  through  the  substance 
of  the  enlarged  gland,  and  left  in  long  enough  to  excite  suppuration  and  shrinking  of 
the  growth.  This  has  long  been  known  as  a  valuable  method,3  and  is  not  usually 
attended  with  much  inconvenience  or  constitutional  disturbance. 

The  seton  is  not  adapted  to  cysts  of  the  thyroid  gland,  for  its  use  in  such  cases  has 
been  followed  by  dangerous  and  even  fatal  inflammation.4 

The  best  treatment  for  cystic  bronchocele  is  that  introduced  by  Dr.  Morell 
Mackenzie,5  which  consists  of  tapping  the  cyst  with  a  trocar  and^cannula,  emptying 
it,  and  then  injecting  through  the  trocar  a  solution  of  perchloricle  of  iron  (two 
drachms  to  an  ounce  of  water).  The  cannula  is  plugged  and  left  in  the  cyst.  In  this 
way  the  tendency  to  haemorrhage  which  these  cysts  often  display  is  prevented,  and  the 
cavity  is  converted  into  a  chronic  abscess.  The  injection  is  repeated  if  necessaiy  at 
intervals  of  two  or  three  days  until  suppuration  is  established ;  the  cannula  is  then 
withdrawn,  and  the  drainage  of  the  cavity  provided  for  until  it  shrinks  and  heals. 

Simple  tapping  or  incision  has  sometimes  been  successful,  but  there  is  always  a 
danger  of  haemorrhage  attending  these  measures,  which  is  obviated  by  the  use  of  the 
iron  injection. 

In  bronchoceles  in  which  cysts  are  combined  with  fibrous  growth  ('  fibro-cystic 
bronchoceles  ')  the  cysts  should  first  be  obliterated  by  puncture  and  injection  of  solu- 
tion of  iron ;  and  if  after  this  there  remain  any  considerable  solid  growth,  it  should  be 
treated  by  setons.  Occasionally  the  dyspnoea  caused  by  the  pressure  upon  the  trachea 
of  an  enlarged  thyroid  gland  has  been  relieved  by  subcutaneous  tenotomy  of  the 
sterno- mastoid  muscle. 

1  Lumleian  Lectures  on  Intra-thoracie  Growths,  p.  167,  1872. 

2  Guillot,  Archiv.  gen.  cle  Med.  t.  xvi.  1860. 

:;  See  Dr.  Somerville's  communication  to  the  Medico-Chirurgical  Society  of  an  account 
of  this  method  as  used  by  Dr.  Quadri,  of  Naples,  Med.-Chir.  Trans,  vol.  x.  p.  16. 

4  See  a  specimen  in  the  Museum  of  St.  George's  Hospital,  Ser.  x.  No.  27. 

5  Lancet,  1872,  vol.  i.  p.  642. 
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The  injection  of  iodine  into,  and  the  subcutaneous  laceration  of  bronchoceles  are 
methods  which  have  not  been  attended  with  encouraging  results.1 

The  removal  of  a  bronchocele  is  usually  a  grave  operation,  and  should  not  be 
undertaken  unless  there  are  urgent  reasons  until  simpler  measures  have  failed. 

These  tumours  are  freely  supplied  with  large  thin-walled  blood-vessels,  which 
are  easily  lacerated  and  with  difficulty  secured.  The  danger  of  haemorrhage  during 
the  operation  is  therefore  considerable ;  but  besides  this  there  are  the  subsequent 
risks  of  deep-seated  suppuration  in  the  neck. 

Notwithstanding  these  considerations,  there  can  be  no  doubt  that  extirpation 
of  a  bronchocele  is  sometimes  necessary  :  for  instance,  if  the  tumour,  in  spite  of 
treatment,  is  producing  increasing  dyspnoea,  or  is  growing  downwards  towards  the 
sternum ;  or  if,  as  in  a  case  related  by  Mr.  Holmes,2  the  patient  is  becoming  ex- 
haixsted  by  profuse  suppuration.  Accounts  of  cases  in  which  large  bronchoceles 
have  been  extirpated  have  been  published  by  Dr.  Warren  Greene,3  Prof.  Billroth,4 
Mr.  T.  Holmes,5  Dr.  P.  H.  Watson,6  and  others,  which,  while  proving  that  the 
operation  is  both  justifiable  and  practicable,  show  also  that  it  is  one  of  much  diffi- 
culty and  severity. 

Two  points  require  especial  attention  in  performing  this  operation  :  the  first  is 
that  ligatures  should  be  passed  around  the  vascular  connections  of  the  tumour,  so  as 
to  include  the  thyroid  vessels,  before  any  attempt  is  made  to  remove  the  tumour ; 
the  second  is  that  great  care  should  be  taken  not  to  disturb  the  thin  fascia  which 
forms  the  immediate  investment  of  the  gland,  until  the  chief  vessels  have  been 
secured. 

Unless  these  precautions  are  taken,  the  separation  of  the  fascia  propria  of  the 
gland  is  always  followed  by  severe  haemorrhage,  owing  to  the  laceration  of  the 
large  thin- walled  vessels  which  ramify  beneath  it ;  and  a  similar  danger  is  in- 
curred by  the  tearing  of  any  part  of  the  hypertrophied  gland.  The  surface  of  the 
tumour  should  therefore  be  exposed  by  a  free  incision,  care  being  taken  not  to  wound 
the  investing  fascia,  and  strong  ligatures  are  then  passed  by  an  aneurism  needle 
beneath  the  base  of  the  tumour,  which  is  to  be  tied  in  four  portions.  After  which 
the  fascia  is  to  be  opened,  and  the  tumour  separated  from  its  surroundings  by  the 
finger  and  curved  scissors. 

Dr.  Patrick  Henry  Watson  published,  in  1 873,  an  account  of  a  method  of 
operating  by  which  he  secured  each  set  of  thyroid  vessels  at  the  margin  of  the  gland  so 
as  to  prevent  subsequent  bleeding.  His  description  is  as  follows  : 7 — '  After  dividing 
the  skin  and  cellular  tissue,  and  opening  the  fascia  over  the  interval  between  the 
sterno-hyoid  and  thyroid  muscles,  carefully  avoiding  the  fascial  sheath  of  the  thyroid 
gland,  I  carried  my  forefinger  and  thumb  over  the  margin  of  the  tumour  at  its  upper 
and  right-hand  corner,  and  feeling  that  I  had  the  vascular  connexion  of  the  tumour 
with  the  right  superior  thyroid  artery  in  my  grasp,  I  introduced  an  aneurism 
needle  through  the  fascial  sheath  in  the  middle  line,  bringing  it  out  again  at  the 
right  side  of  the  level  of  the  equator  of  the  tumour.  A  ligature  was  passed  through 
the  eye  of  the  needle,  and  when  the  needle  was  withdrawn,  the  ligature  was  left  in 
its  track.  The  ligature  was  confided  to  an  assistant  and  held  aside.  The  needle 
was  again  passed  in  the  situation  of  its  former  emergence,  guided  by  the  finger,  and  then 
passed  beneath  the  right  inferior  margin  of  the  gland  so  as  to  include  all  the  right 
inferior  thyroidal  connexions.  The  ligature  was  similarly  withdi'awn  along  the  track 
of  the  needle.  The  same  process  was  repeated  upon  the  left  side,  a  ligature  being- 
carried  beneath  the  left  superior  and  inferior  thyroidal  connexions,  together  with 
their  delicate  investing  fascia.  These  four  ligatures  were  then  separately  tied  so  as 
to  secure  the  vessels  included  within  their  cellular  sheath  as  far  from  the  tumour  as 
was  possible  :  the  further  separation  of  the  tumour  was  effected  by  curved  scissors.' 

1  See  Billroth,  Clinical  Surgery,  Sydenham  Soc.  Trans,  p.  160. 

2  American  Journal  of  Med.  Sciences,  Jan.  1878,  p.  17. 

3  Ibid.  Jan.  1871,  p.  80.  4  Op.  cit.  p.  162. 

5  See  note  2.     See  also  a  case  of  Mr.  Wood's,  Path.  Trans,  vol.  xxix.  p.  206. 

6  Edinburgh  Medical  Journal,  Sept.  1873.  T  Ibid,  Sept,  1873. 

QQ  2 


596  DISEASES   OF   THE   THYROID   GLAND. 

He  acids  the  following  directions,  which  are  worthy  of  careful  attention  : — 
'  (1)  The  external  incision  should  be  very  free,  extending  from  the  larynx  to  the 
notch  of  the  sternum  if  the  tumour  is  large  and  spreads  widely  in  a  lateral  direction. 

(2)  The  vessels,  arterial  and  venous,  in  the  superficial  incision  should  be  secured  as 
they  are  divided,  to  avoid  any  obscuration  of  the  parts  through  oozing  going  on. 

(3)  The  fascia  should  be  as  freely  opened  as  the  skin.  (4)  The  investing  delicate 
fascial  sheath  of  the  thyroid  should  be  left  undivided  until  the  mediate  liga- 
ture of  the  vessels  included  in  their  fine  cellular  sheath  has  been  effected.  This 
sheathing  fascia  or  cellular  capsule  of  the  thyroid  gland  is  only  a  prolongation  of 
the  sheath  of  these  thyroidal  vessels.  If  the  capsule  is  opened,  then,  in  pushing 
aside  the  soft  parts  to  disclose  the  outline  of  the  tumour,  this  delicate  sheath  is  apt  to 
glide  off  the  surface  of  the  thyroid  gland ;  and  should  this  occur,  the  gland  may 
readily  be  detached  from  the  vessels  even  with  comparatively  gentle  handling, 
and  thus  copious  haemorrhage,  difficult  of  restraint,  may  be  occasioned.  (5)  After 
the  mediate  ligature  of  the  thyroidal  vessels  in  their  sheathing  cellular  envelope, 
the  cellular  capsule  of  the  thyroid  gland  should  now  be  opened  by  scratching  through 
it  in  the  middle  line,  and  the  attachments  which  still  retain  the  goitre  in  its  position 
carefully  divided  by  means  of  curved  and  blunt-pointed  scissors.  There  should  be 
no  tearing  away  of  the  gland,  no  pushing  parts  aside  with  any  roughness  of  manipu- 
lation. (6)  Should  bleeding  occur,  it  must  be  recollected  that  it  must  take  place 
within  the  cellular  sheath  of  the  vessel,  and  its  prolongation  upon  the  gland  in  the 
fashion  of  an  investing  capsule ;  and  that  if  the  vessels  are  to  be  tied,  they  should  be 
secured  along  with  the  cellular  sheath.  Without  this  sheath  these  enlarged  trunks 
will  be  found  so  fragile  as  to  risk  being  cut  by  the  ligature ;  while  any  attempt  to 
reach  the  bleeding  mouths  will  usually  be  baulked  by  the  infiltration  by  clot  of  this 
cellular  envelope.' 

The  chromicised  catgut  introduced  by  Mr.  Lister1  may  be  used  with  advantage 
in  this  operation,  instead  of  the  ordinary  silk  ligature,  as  the  ends  may  be  cut  short 
and  the  wound  closed  over  them. 

Care  should,  of  course,  be  taken  to  ensure  proper  drainage  of  the  wound,  and 
absorbent  antiseptic  dressings,  such  as  thymol  wool,  may  be  conveniently  applied. 

The  outlying  growths  of  thyroid  gland  tissue  which  are  met  with  in  the 
neighbourhood  of  the  gland  proper  can  usually  be  removed  with  less  difficulty.  I 
removed  such  a  tumour  a  short  time  since  from  a  young  man,  which,  though  its 
deep  attachment  was  to  the  side  of  the  lower  part  of  the  trachea,  had  no  vessel  of 
any  magnitude  passing  into  it. 

Cancer  of  the  thyroid  gland  is  rare,  and  occurs  mostly  in  glands  which  have  been 
previously  affected  with  bronchocele.  Dr.  Payne  has  related  such  a  case,  and  alludes 
to  Yirchow's  collection  of  instances  of  the  same  sequence  of  these  two  diseases ;  a 
sequence  which,  he  remarks,  '  is  the  more  striking  if  the  rarity  of  cancer  in  the 
thyroid  under  any  circumstances  be  taken  into  account.  It  appears  to  illustrate  the 
general  law  that  cancer  is  likely  to  arise  by  preference  in  some  part  of  the  body 
previously  damaged  by  injury  or  disease.'  2 

In  vol.  xxvii.  of  the  '  Transactions  of  the  Medico-Chirurgical  Society '  Mr. 
Caesar  Hawkins  relates  a  remarkable  case  of  malignant  disease  of  the  thyroid  gland 
associated  with  a  similar  growth  of  the  skull,3  and  he  says  '  the  texture  of  the 
tumour  of  the  bone  was  nearly  the  same  as  that  of  the  thyroid  gland,  soft,  elastic, 
dark- coloured,  and  with  a  mixture  of  cells  of  serous  or  bloody  fluid.' 

Mr.  Henry  Morris  has  also  published  a  somewhat  similar  case,  in  which  a  bron- 
chocele was  associated  with  pulsating  tumours  of  the  parietal  bone,  clavicle,  and 
thigh-bones.  In  this  case,  also,  the  cranial  tumour  (which  was  the  only  one  examined 
post  mortem)  was  of  spongy  texture,  and  under  the  microscope  exhibited  a  structure 

1  See  Clin.  Soc.  Trans,  vol.  xiv.  Address  by  President,  p.  lvi.  Mr.  Lister  also  recommends 
(p.  xlv.  of  his  Address)  that  in  removing  the  thyroid  in  this  way  the  tumour  should  he 
divided  in  the  middle  line,  so  as  the  more  easily  to  admit  of  dissecting  it  from  off  the  trachea. 

2  Path.  Trans,  vol.  xxii.  p.  285. 

3  The  specimen  is  in  the  Museum  of  St.  George's  Hospital. 
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closely  resembling  that  of  a  bronchocele. l  The  Morbid-Growths  Committee  of  the 
Pathological  Society,  in  reporting  on  this  specimen,  questions  '  whether  this  and 
the  other  tumours  were  not  secondary  to  a  primary  affection  of  the  thyroid  body ; ' 
and  reference  is  made  to  two  other  precisely  similar  cases. 

I  have  recently  had  under  my  care  at  St.  George's  Hospital  a  case  in  which,  coinci- 
dently  with  the  enlargement  of  a  long  quiescent  bronchocele,  pulsating  tumours  were 
developed  in  connection  with  the  ilium  and  scapula  •  besides  which  there  was  a 
non-pulsating  tumour  of  the  cranium.  Post-mortem  examination  revealed  growths, 
closely  resembling  the  microscopic  appearances  of  the  bronchocele,  not  only  in  the 
bones  above  mentioned,  but  also  in  the  bones  of  the  spine,  the  kidney,  lung,  liver, 
and  spleen.2 

It  would  appear,  therefore,  from  these  cases  that  when  malignant  growth  takes 
place  in  a  bronchocele  it  is  apt  to  be  associated  with,  or  followed  by,  similar  growths 
in  the  bones. 

Drs.  Wilks  and  Moxon  mention  an  instance  of  a  hydatid  cyst  occurring  in  the 
thyroid  gland.3 

Exophthalmic  Goitre  (Graves's  Disease). — This  is  a  disease  of  which  the  goitre  is 
only  one  symptom  among  others  which  are  chiefly  referable  to  the  organs  of  circulation. 
It  will  only  be  necessary,  therefore,  to  make  brief  reference  to  this  affection  in  con- 
nection with  diseases  of  the  thyroid  gland. 

Its  most  marked  features  are  palpitation  of  the  heart,  painful  pulsation  of  the 
carotid  arteries,  protrusion  of  the  eyes,  and  enlargement  and  pulsation  of  the  tigroid 
gland ;  the  symptoms  generally  being  observed  in  the  sequence  in  which  they  are 
here  mentioned.  Murmurs  are  often  heard  at  the  base  of  the  heart  and  along  the 
vessels  of  the  neck,  and  the  circulation  is  easily  still  further  disturbed  by  any  kind  of 
excitement.  After  a  time  the  heart  may  become  hypertrophied,  but  in  many  cases 
it  remains  structurally  unaltered.  The  thyroid  gland  varies  in  size,  is  soft,  and 
pulsates  with  a  musical  bruit.  The  changes  found  on  post-mortem  examination  of 
the  gland  are  chiefly  hypertrophy  and  vascular  dilatation ;  but  its  structure  varies, 
and  '  there  is  no  known  post-mortem  condition  of  the  thyroid  gland  proper  to  this 
disease  '  (Wilks  and  Moxon). 

The  eyes  are  sometimes  so  much  protruded  that  the  cornese  slough,  but  the 
amount  of  exophthalmos  varies,  and  sometimes  it  subsides  entirely  after  death. 

The  disease  is  seen  most  commonly  in  young  women,  and  is  often  associated  with 
ansemia  and  amenorrhoea  ;  but  men  are  not  exempt  from  it.  Its  progress  is  uncertain  ■ 
and  although  it  gives  rise  to  much  distress,  it  is  very  rarely  fatal.  Often  the 
symptoms  slowly  increase,  and  then  after  a  time  become  stationary  or  subside ;  the 
prognosis  is,  therefore,  as  a  rule  not  unfavourable,  and  will  depend  chiefly  upon 
whether  or  not  there  is  any  organic  heart  disease. 

The  cause  of  this  curious  affection  is  not  understood,  although  it  seems  probably 
to  depend  upon  some  disturbance  of  the  sympathetic  nervous  system.  Clearly,  how- 
ever, it  is  something  quite  different  from  ordinary  bronchocele,  and  instances  are  not 
wanting  in  which  all  the  other  symptoms  have  been  observed  without  the  thyroid 
enlargement. 

The  treatment  should  be  directed  to  the  removal  of  any  obvious  cause  of  excite- 
ment or  vascular  disturbance,  and  to  the  correction  of  anaemia,  menstrual  irregu- 
larities, and  nervous  irritability. 

Quiet,  mental  and  physical ;  careful  diet ;  iron,  digitalis,  belladonna — these  are  the 
remedies  which  are  ordinarily  most  useful ;  and  they  may  be  combined  with  the  local 
application  of  cold  to  the  enlarged  thyroid  gland. 

Holmes  Coote,  1871. 

J.  Warrington  Ha  ward,  1882. 

1  Path.  Trans,  "vol.  xxxi.  p.  259. 

3  For  the  details  of  this  case  see  Trans,  of  the  Pathological  Society  for  1882,  where  also  I 
have  referred  to  other  similar  cases.  See  also  a  paper  by  Dr.  E.  Neumann  in  Langenbeck's 
Archivfilr  Minische  Chirurgie,  vol.  xxiii.  1879.  3  Path.  Anat.,  2nd  ed.  p.  290. 
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ANESTHETICS, 

Part  I.     Written  1861. 


TO  prevent  or  diminish  pain  in  surgical  operations  is  an  object  so  desirable,  that 
many  in  various  ages  in  the  history  of  Medicine  have  sought  to  attain  it,  either 
by  means  of  narcotic  drugs  designed  to  act  on  the  body  generally,  or  by  compressing 
or  otherwise  locally  affecting  the  nerves  of  the  part  concerned.1 

The  first  really  valuable  suggestion,  however,  was  made  in  the  year  1800  by  Sir 
Humphry  Davy,  who,  having  himself  experienced  relief  from  pain  when  breathing 
nitrous  oxide  gas,  threw  out  the  hint  that  it  might  probably  be  employed  with 
advantage  to  produce  a  similar  effect  in  surgical  practice.2 

The  same  idea  occurred,  after  the  lapse  of  nearly  half  a  century,  to  Dr.  Horace 
Wells,  a  dentist  in  Hartford,  Connecticut,  who,  in  1844,  underwent  the  extraction 
of  a  tooth  without  pain  after  inhaling  the  gas,  and  gave  it  with  satisfactory  results 
to  several  of  his  patients;  but  he  soon  after  found  the  practice  so  uncertain  that  he 
abandoned  it  entirely.3 

About  the  same  period  Dr.  W.  T.  G.  Morton,  of  Boston,  in  America,  who  had 
previously  been  a  partner  with  Wells,  but  did  not,  as  he  informs  us,  receive  any 
suggestion  from  him,  became  possessed  with  the  desire  of  discovering  an  efficient 
anaesthetic,  and  commenced  a  series  of  experiments  upon  himself  and  the  lower 
animals,  which  at  last  resulted  in  his  extracting  a  tooth  painlessly  from  a  patient  to 
whom  he  had  administered  the  vapour  of  sulphuric  ether  by  inhalation.  This  was 
on  September  30,  1846.4  Soon  afterwards  he  publicly  exhibited  his  method  at 
the  Massachusetts  General  Hospital ;  and  thenceforward  anaesthesia  in  surgery  was 
an  established  blessing  to  mankind. 

Sulphuric  ether  is  still  extensively  used  as  an  ansesthetic  in  America ;  but  in 
Europe  chloroform  is  generally  preferred  to  it.  Disguised  under  the  name  '  chloric 
ether,'  in  which  it  exists  diluted  with  spirit  of  wine,  this  agent  was  the  subject  of 
Dr.  Morton's  first  experiment  upon  himself ; 5  and  it  was  used  in  the  same  form  at 
St.  Bartholomew's  Hospital,  in  preference  to  sulphuric  ether,  by  Mr.  Lawrence  in 
the  summer  of  1847.6  In  the  autumn  of  that  year  Dr.  (afterwards  Sir  James  Y.) 
Simpson,  who  was  engaged  in  a  series  of  experiments  with  various  narcotic  vapours, 
employed  for  the  first  time  the  active  principle  of  chloric  ether,  at  the  suggestion  of 
Mr.  Waldie,  of  the  Apothecaries'  Hall  of  Liverpool ; 7  and  finding  that  the  pure 
chloroform  was  more  potent  than  sulphuric  ether,  yet  caused  less  bronchial  irritation, 
while  its  odour  was  more  agreeable,  and  its  inferior  volatility  rendered  its  exhibition 
more  easy,8  he  zealously  recommended  it  to  the  profession,  and  it  has  since  been 
generally  employed  throughout  Europe. 

1  For  much  curious  information  regarding  the  history  of  this  subject  the  reader  is  referred 
to  the  work  of  the  late  Dr.  Snow  on  Ancesthetics.  2   Chemical  Researches,  p.  556. 

3  Statements  of  William  T.  G.  Morton,  M.D.,  on  his  Claim  to  the  Discovery  of  the 
Ancesthetic  Properties  of  Ether,  8fc.  Washington,  1853,  pp.  42,  &c. 

1  Dr.  Morton's  Statements,  fyc.  pp.  45,  &c.  5   Op.  cit.  pp.  45,  46. 

6  Snow  on  Ancesthetics,  p.  20.  That  chloric  ether  was  employed  at  St.  Bartholomew's 
Hospital  ba,s  been  further  confirmed  by  information  kindly  communicated  to  me  by  Mr.  (now 
Sir  James)  Paget. 

7  Snow  on  Ancesthetics,  pp.  21,  22;  also  Dr.  Simpson's  original  pamphlet,  Account  of  a 
New  Ancesthetic  Agent,  8fc.  p.  6. 

8  For  operations  performed  by  artificial  light,  chloroform  has  another  advantage  over 
ether,  in  the  fact  lliat  its  vapour  is  not  inflammable. 
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The  effects  produced  by  chloroform  are  such  as  to  fit  it  remarkably  for  the  pur- 
poses of  the  surgeon.  Like  most  narcotics,  it  tends  to  cause,  after  temporary  ex- 
citement, suspension  of  the  functions  of  the  nervous  centres,  but  affects  them  not 
simultaneously,  but  in  a  certain  order ;  and  the  brain  is  the  first  to  show  loss  of  power 
in  failure  of  sensation  and  voluntary  motion.  If  this  were  all,  anaesthesia  would  be  a 
questionable  boon,  as  the  work  of  the  surgeon  would  be  interrupted  and  often 
marred  by  involuntary  struggles  on  the  part  of  the  patient.  But  very  soon  the 
spinal  corcl  also  is  subdued,  and  the  reflex  functions  of  the  cerebro-spinal  axis  are 
abolished  so  far  as  concerns  the  voluntary  muscles,  which  consequently  lie  perfectly 
relaxed  and  passive,  better  suited  for  operative  purposes  than  the  most  resolute  will 
could  render  them.  To  this,  however,  there  is  one  remarkable  exception,  viz.  that 
the  parts  concerned  in  the  respiratory  movements  remain  active ;  and  the  same  is 
the  case  with  the  sympathetic  ganglia  of  the  heai't.  In  other  words,  when  the 
administration  of  chloroform  is  carried  to  a  certain  point,  the  nervous  system  is 
deprived  of  such  powers  as  would  cause  pain  to  the  patient  or  inconvenience  to  the 
surgeon,  but  retains  intact  the  faculties  essential  to  life. 

There  are,  however,  yet  other  advantages  derived  from  the  inactivity  of  the 
cerebro-spinal  centre.  It  seems  now  clearly  established  that  the  cessation  of  the  con- 
tractions of  the  heart  in  the  shock  of  injury  depends  upon  an  action  of  the  brain 
and  cord  xipon  the  cardiac  ganglia  through  the  medium  of  the  vagus  and  sympathetic 
nerves ;  and  chloroform,  rendering  this  action  impossible,  protects  the  heart  from 
the  indirect  effect  of  external  violence.  In  this  way  it  has  greatly  diminished  the 
risk  of  death  upon  the  operating  table,  and  also  has  overthrown  the  old  rule  of 
deferring  amputation  in  cases  of  injury  till  the  patient  has  recovered  from  the  state 
of  collapse ;  thus  shortening  the  period  of  mischief  to  the  system  from  the  presence 
of  the  mangled  limb,  and  in  extreme  cases  sometimes  saving  life  where  it  would  be 
hopeless  to  wait  for  returning  consciousness.  Indeed,  an  amputation  performed 
under  chloroform  has  often  the  effect  of  improving  instead  of  lowering  the  pulse. 

The  most  striking  instance  of  this  that  has  fallen  under  my  notice  occurred  in  a 
labourer,  whose  right  arm  and  thigh  had  been  destroyed  by  a  railway  accident,  just  enough 
sound  tissue  being  left  to  admit  of  amputation  through  the  hip  and  shoulder  joints,  which 
was  accordingly  performed  as  a  forlorn  hope  by  the  surgeon  in  charge  of  the  case.  The  vital 
powers  being  in  a  state  of  extreme  depression,  it  is  probable  that  without  chloroform  this 
severe  measure  would  have  killed  him  outright,  but  by  help  of  the  anaesthetic  it  was  followed 
by  marked  improvement  of  the  pulse,  which  continued  for  some  hours,  so  as  to  lead  us  to 
entertain  hopes  of  his  recovery. 

Faintness  during  the  operation,  a  species  of  shock,  is  also  got  rid  of  by  chloro- 
form ;  and  this,  besides  its  obvious  convenience,  has  the  advantage  of  lessening  the 
chance  of  secondary  haemorrhage ;  for  the  vessels  which  require  ligature  declare 
themselves  as  such  by  bleeding,  instead  of  deceptively  eluding  observation  in  con- 
sequence of  the  feebleness  of  the  heart  and  the  general  arterial  contraction  which 
coexist  in  the  state  of  syncope. 

The  welfare  of  the  patient  is  besides  greatly  promoted  by  the  mental  tranquillity 
arising  from  the  prospect  of  immunity  from  suffering,  which  also  induces  persons  to 
submit  much  more  readily  to  the  necessary  operations,  and  often  to  undergo  without 
hesitation  treatment  which  was  formerly  impracticable  because  intolerable. 

Such  being  the  great  benefits  conferred  by  this  agent,  it  is  melanchoty  to  reflect, 
that  in  many  parts  of  Europe,  and  even  of  the  United  Kingdom,  it  is  either  with- 
held altogether  or  given  so  scantily  as  to  be  nearly  useless.  This  arises  from  fear, 
inspired  by  several  fatal  cases  that  have  occurred.  But  when  I  state  that  Mr.  Syme 
has  given  chloroform  about  five  thousand  times  without  ever  meeting  with  a  death, 
and  that  Sir  J.  Simpson's  experience,  also  very  extensive,  has,  so  far  as  I  am  aware, 
been  equally  satisfactory,  it  is  clear  that  it  may  be  used  so  as  to  be  practically  free 
from  any  risk  whatever. 

How  then  are  the  fatal  cases  to  be  accounted  for  1  Heart  disease  has  been 
supposed  to  be  a  common  cause  of  them ;  and  it  is  a  prevalent  opinion  that  it  is 
highly  dangerous  to  administer  chloroform  to  persons  affected  with  cardiac  disorder. 
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It  happens  that  the  only  death  I  ever  witnessed  under  chloroform  occurred  in  a  person 
whose  heart  proved,  on  examination,  to  he  extensively  affected  with  fatty  degeneration,  such 
as  would  he  regarded  as  sufficient  explanation  of  sudden  death  under  any  circumstances. 
The  particulars  of  this  case,  however,  presented  peculiar  features,'  which  lead  me  to  take  a 
different  view  of  the  part  played  hy  the  chloroform  from  what  might  at  first  he  assumed. 
The  patient  was  a  man  above  the  middle  period  of  life,  affected  with  cancer  of  the  penis,  for 
which  amputation  of  the  organ  was  to  he  performed.  The  gentleman  in  charge  of  the 
chloroform,  considering  the  momentary  nature  of  the  operation,  purposely  abstained  from 
giving  it  as  fully  as  usual,  and  had  removed  the  cloth  containing  it  from  the  face  before  the 
operation  was  commenced.  The  surgeon  now  placed  his  finger  on  the  patient's  wrist,  and 
having  ascertained  that  the  pulse  was  good,  at  once  effected  the  amputation  almost  instan- 
taneously. I  observed  that  the  passage  of  the  knife  through  the  member  was  accompanied 
by  a  start  of  the  patient's  body ;  the  bandage  used  to  control  the  bleeding  was  then  removed, 
but  no  blood  flowed  from  the  arteries  ;  he  was  found  to  have  no  pulse  at  the  wrist ;  in  short, 
he  was  dead.  From  these  facts  we  can  hardly  doubt  that  death  was  a  consequence  of  the 
shock  of  the  operation  acting  on  a  diseased  heart ;  and  the  only  question  is  whether  the 
circumstance  that  he  had  taken  chloroform  promoted  that  result.  From  the  foregoing  con- 
siderations such  a  thing  seems  altogether  improbable,  as  we  have  seen  that  chloroform 
protects  the  heart  from  the  effect  of  shock.  The  fact  that  the  patient  started  proved  that 
reflex  action  was  not  abolished  in  the  voluntary  muscles,  and  confirmed  the  statement  of  the 
administrator  that  the  chloroform  was  imperfectly  given.  My  own  impression  is,  that  if  it 
had  been  pushed  to  the  usual  degree,  the  fatal  occurrence  would  have  been  averted. 

I  have  given  this  case  in  detail  because  I  believe  it  may  be  regarded  as  typical  of 
a  considerable  class  in  which  death  has  taken  place  suddenly  at  the  commencement 
of  an  operation  with  imperfect  administration  of  chloroform,  which  stands  to  the 
fatal  event  in  the  relation  of  an  accidental  concomitant,  or  rather  a  preventive 
insufficiently  used.1 

A  death  essentially  similar,  though  more  obviously  unconnected  with  chloroform,  took 
place  on  the  occasion  when  it  was  intended  to  have  administered  it  for  the  first  time  in  the 
Edinburgh  Infirmary ;  but  Dr.  Simpson  being  prevented  from  attending,  the  operation  was 
commenced  without  the  anaesthetic,  and  the  patient  died  suddenly  immediately  after  the 
first  incision.  It  has  been  often  remarked  that  if  the  original  intention  had  been  carried 
out,  chloroform  would  never  have  been  heard  of  again  in  Edinburgh ;  but  it  is  very  likely 
that  the  man  might  then  have  lived  to  testify  to  its  benefits. 

There  is  another  class  of  fatal  cases  in  which  the  use  of  chloroform  seems  to 
have  been  simply  a  coincidence,  the  real  cause  of  death  being  mental  emotion,  acting 
usually  upon  a  disordered  heart. 

Dr.  Snow  mentions  a  distinct  example  of  this,  where  a  mere  profession  of  administering 
chloroform  was  made,  and  the  patient  died  of  fright ; 2  and  I  am  able  to  give,  from  Edinburgh 
experience,  an  instance  in  which  chloroform  was  still  more  remotely  concerned.  The  late 
Dr.  Richard  Mackenzie,  being  called  to  see  a  gentleman  who  had  fractured  his  radius,  had 
some  thought  of  employing  chloroform  in  examining  the  arm,  but,  changing  his  mind,  made 
the  necessary  manipulations  without  it.  He  then  proceeded  to  leave  the  house  ;  but  had  not 
got  down  the  steps  leading  from  the  door  when  he  was  called  back  with  the  announcement 
that  his  patient  had  suddenly  expired. 

Had  chloroform  been  held  near  the  face  a  few  seconds  before  this  occurrence,  it 
would  certainly  have  been  blamed,  though  with  manifest  unfairness  ;  and  a  similar 
injustice  seems  to  have  been  committed  with  regard  to  several  cases  in  which  fatal 
syncope  has  taken  place  early  in  the  administration  of  the  anaesthetic,  when  the 
brief  period  of  inhalation  concurred  with  the  symptoms  in  showing  that  the  patient 
was  little,  if  at  all,  under  its  influence.  A  fear  of  the  chloroform  itself  seems  to 
have  been  the  exciting  cause  in  some  of  these  cases ;  and  one  reason  why  no  such 

1  An  observation  made  several  years  ago  by  Mr.  Bickersteth,  of  Liverpool,  has  an 
interesting  bearing  upon  this  class  of  cases.  lie  noticed  on  three  occasions  in  amputation  of 
the  thigh  that  the  pulse  stopped  suddenly  at  the  moment  the  knife  entered  the  limb,  but 
recovered  itself  in  a  few  seconds.  The  patients  were  under  the  influence  of  chloroform  ;  but 
as  Mr.  Bickersteth  never  observed  the  same  thing  again,  though  he  watched  the  pulse  care- 
fully at  the  same  period  in  a  great  number  of  capital  operations  under  chloroform,  it  seems 
probable  that  the  anaesthetic  was  not  administered  to  its  full  degree  in  those  instances.  (See 
Monthly  Journal  of  Medical  Science,  September  1858.) 

2  Snow  on  Ancesthetics,  p.  201. 
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instance  has  occurred  in  the  Edinburgh  Infirmary  is  probably  the  unlimited  con- 
fidence reposed  in  this  agent  by  the  inmates  of  that  institution. 

It  might,  perhaps,  have  been  expected  a  priori  that  chloroform,  in  the  early  or 
exciting  stage  of  its  operation,  would  act  upon  a  diseased  heart  like  mental  emotion, 
and  cause  irregularity  or  cessation  of  its  contractions.  This,  however,  does  not  seem 
to  be  the  case ;  and,  judging  from  my  own  experience,  I  should  say  that  it  tends 
rather  to  remove  intermission  or  irregularity  of  the  pulse.  On  the  whole  I  believe 
that  chloroform,  by  preventing  shock  and  mental  effort  during  the  operation  as  well 
as  anxiety  before  it,  is  in  reality  a  great  source  of  safety  in  heart  disease ;  and  that 
if  a  person  with  known  cardiac  affection  decides  to  place  himself  in  the  hands  of  the 
surgeon,  so  far  from,  being  unsuited  for  the  anaesthetic,  he  is  before  all  others  the 
man  who  stands  most  in  need  of  its  protecting  influence. 

Nevertheless,  even  when  the  heart  is  perfectly  healthy,  it  is  quite  possible  to 
administer  chloroform  so  as  to  produce  a  directly  sedative  and  deadly  influence  upon 
the  cardiac  ganglia.  "  This  truth  was  deeply  impressed  upon  me  eight  years  ago  by 
the  following  occurrence. 

An  eminent  London  physician,  desirous  of  making  some  experiments  upon  the  heart, 
selected  a  young  donkey  for  the  purpose,  and  requested  me  to  maintain  artificial  respiration, 
which  was  done  by  means  of  a  large  pair  of  bellows  connected  with  a  tube  tied  into  the 
trachea,  the  animal  having  been  previously  put  under  the  influence  of  chloroform.  The 
chest  having  been  opened,  the  investigation  was  continued  for  a  while,  when  the  creature 
began  to  exhibit  signs  of  returning  consciousness.  To  avert  this  I  removed  the  bellows,  and 
poured  into  them  a  considerable  quantity  of  chloroform,  and  resumed  the  artificial  respiration 
with  energy  for  a  short  time,  the  natural  respiratory  movements  meanwhile  continuing ; 
when  suddenly  the  heart,  which  lay  exposed  before  us,  ceased  to  beat,  and  refused  to  contract 
again  even  when  its  muscular  substance  was  pinched,  which  showed  that  its  nervous  apparatus 
was  paralysed. 

This  was  no  doubt  caused  by  the  air  becoming  highly  charged  with  chloroform 
in  passing  over  the  extensive  evaporating  surface  presented  by  the  interior  of  the 
bellows.  For  it  had  been  before  shown  by  Dr.  Snow,  from  experiments  upon  the 
lower  animals,  that  an  atmosphere  containing  more  than  a  certain  per-centage  of  the 
narcotic  vapour  stops  the  heart  before  breathing  ceases  ;  whereas  the  reverse  occurs 
when  the  chloroform  is  more  diluted  with  air. l  Hence,  with  the  view  of  preventing 
fatal  syncope,  Dr.  Snow  contrived  an  inhaler  for  regulating  the  amount  of  chloroform, 
vapour  in  the  inspired  air ;  and  used  it  in  upwards  of  four  thousand  cases,  of  which 
only  one  was  fatal,  and  even  that  seemed  to  be  so  independently  of  the  chloroform. 
Finding  his  ingenious  efforts  crowned  with  such  success,  and  charitably  supposing 
that  all  were"  as  careful  as  himself,  he  concluded  that  fatal  cases  in  the  hands  of 
others  could  result  only  from  a  faulty  method  of  administration ;  and  assuming  that 
when  chloroform  is  given  from  a  folded  cloth  it  is  apt  to  be  in  too  concentrated  a 
form,  he  attributed  most  of  the  deaths  that  have  occurred  to  paralysis  of  the  heart 
from  this  cause. 

But  the  cloth  being  the  means  which  has  been  used  from  the  first  in  Edinburgh, 
with  success  even  superior  to  Dr.  Snow's,  I  have  been  long  satisfied  that  his  argument 
was  fallacious;  yet  as  his  special  devotion  to  the  subject,  and  the  valuable  facts 
which  he  has  communicated  regarding  it,  render  his  opinion  influential,  I  have 
thought  it  worth  while  to  subject  a  matter  of  such  great  practical  importance  to 
experimental  inquiry ;  and,  about  the  usual  quantity  of  the  liquid  being  employed.  I 
find  that,  so  far  from  the  amount  of  chloroform  given  off  from  the  cloth  being  in 
dangerous  proportion  to  the  air  inhaled,  the  whole  quantity  which  evaporates  from 
the  under  surface,  even  when  the  rate  is  most  rapid,  viz.  just  after  the  liquid  has 
been  poured  upon  it,  is  below  Dr.  Snow's  limit  of  perfect  security  against  primary 
failure  of  the  heart.2 

1  I  have  noticed,  however,  that  different  animals  differ  in  their  susceptibility  to  chloroform. 
Thus,  frogs  or  mice  may  be  kept  for  any  length  of  time  under  its  influence ;  but  bats  are 
very  apt  to  die  when  treated  in  exactly  the  same  way. 

2  The  experiments  were  performed  in  the  following  manner.  A  cloth,  similar  in  all 
respects  to  what  would  be  used  in   practice,  was  supported  upon  a  light  wire  framework, 
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But,  considering  the  great  diffusibility  of  the  vapour,  and  the  large  amount 
blown  away  in  expiration,  it  is  evident  that  only  a  small  proportion  of  that  which 
comes  from  the  lower  surface  of  the  cloth  really  enters  the  lungs.  "Were  it  other- 
wise, it  would  be  extremely  dangerous  to  give  chloroform  with  the  cloth  to  infants ; 
for  as  they  inhale  but  a  small  amount  of  air,  they  would  then  breathe  the  vapour  in 
a  very  concentrated  state ;  yet  all  are  agreed  that  infants  are  peculiarly  favourable 
subjects  for  chloroform.  In  truth,  the  quantity  dissipated  into  the  surrounding  air 
when  the  cloth  is  used  involves  considerable  wastefulness  in  this  means  of  administra- 
tion, which  is  its  only  disadvantage  as  compared  with  an  inhaler ;  but  this  is 
abundantly  compensated  by  its  greater  simplicity,  and  consequent  greater  safety. 
For  any  apparatus  which  has  the  effect  of  preventing  the  free  access  of  the  atmo- 
sphere must  be  liable  to  operate  in  the  sanpre  deadly  manner  as  the  bellows  in  the 
case  above  related ;  and  even  when  constructed  upon  the  best  principles,  it  will 
require  most  careful  management,  as  is  admitted  by  Dr.  Snow  with  regard  to  his 
own  inhaler.1  On  the  other  hand,  there  can  be  no  mistake  about  the  manner  of 
using  the  cloth,  which  is  also  always  at  hand  under  all  circumstances. 

The  theory  of  syncope  from  too  great  strength  of  the  anaesthetic  vapour  when 
the  cloth  is  employed  being  erroneous,  the  greater  number  of  the  deaths  still  remain 
unaccounted  for ;  and,  if  we  except  a  very  few  instances  for  which  we  seem  to  have 
nothing  to  fall  back  upon  but  an  idiosyncrasy  so  rare  that  it  may  practically  be  left 
out  of  consideration  altogether,  their  explanation  will,  I  believe,  be  found  in  an 
overdose  of  this  potent  narcotic  from  too  long-continued  administration. 

This  is  what  might  be  expected  from  a  general  view  of  the  statistics.  Were  we 
to  ask  ourselves  in  what  sort  of  operations  we  should  have  anticipated  most 
frequent  deaths  during  the  employment  of  chloroform,  we  should  say  in  those  which 
are  likely  to  inspire  great  dread  on  account  of  their  magnitude  and  severity,  and  to 

and  suspended  at  a  little  distance  from  the  floor  by  a  thread,  connected  with  one  end  of  the 
beam  of  a  balance,  projecting  over  the  edge  of  the  table  on  which  it  stood.  The  weight  of 
the  cloth  having  been  ascertained,  a  weighed  quantity  of  chloroform,  corresponding  to  fl.  5Jss-> 
which  is  about  the  amount  commonly  used,  was  poured  upon  the  middle  of  the  lower  surface 
of  the  cloth,  which  was  then  allowed  to  hang  close  above  my  face,  so  that  I  might  breathe 
fully  upon  it,  while  inspiration  was  performed  through  a  long  india-rubber  tube  to  avoid 
inhaling  the  chloroform  vapour.  The  amount  lost  by  the  cloth  was  indicated  by  the  weights 
in  the  scale  at  the  other  end  of  the  beam.  At  the  commencement  of  an  experiment  the 
weight  was  made  a  few  grains  less  than  the  sum  of  the  weights  of  the  cloth  and  chloroform 
together,  and  an  assistant  noted  the  second  when  the  scale  with  the  weights  in  it  came  to 
preponderate ;  then  removed  ten  grains  so  as  to  allow  the  scale  to  rise,  and  again  watched  the 
time  of  its  descent ;  and  repeated  this  process  several  times,  thus  obtaining  a  very  accurate 
record  of  the  rate  of  alteration  in  the  weight.  The  lower  surface  of  the  cloth,  which  was 
made  slightly  concave,  was  circumstanced  just  as  in  the  early  period  of  the  administration  of 
chloroform,  except  that  the  inspired  air  was  drawn  from  a  distance.  Inspiration  does  not, 
however,  materially  affect  the  rate  of  evaporation,  as  was  found  by  experimenting  with  a 
cloth  arranged  above  the  mouth  of  a  tube  into  which  air  was  drawn  by  an  appropriate 
apparatus.  Allowance  being  made  for  the  slight  gain  in  weight  that  the  cloth  woidd  obtain 
from  absorbing  moisture  from  the  breath,  the  amount  of  chloroform  lost  from  both  surfaces 
together  was  thus  easily  determined.  In  order  to  ascertain  how  much  escaped  from  the 
upper  surface,  experiments  were  made  with  the  same  cloth,  having  first  the  upper  and  then 
the  under  side  securely  covered  with  oil-silk,  the  arrangements  being  as  ahove  described, 
except  that  my  face  was  not  below  the  cloth.  The  quantity  given  off  from  the  upper  surface 
in  a  normal  atmosphere  was  thus  determined :  and  this  being  subtracted  from  the  whole  loss 
from  both  surfaces  under  the  circumstances  of  inhalation,  gave  the  amount  that  evaporated 
from  the  lower  surface  only.  At  the  temperature  of  70°  F.  this  proved  to  be,  from  the 
average  of  several  experiments,  at  about  the  rate  of  24  grains  per  minute  during  the  first  half- 
minute  ;  and  allowing,  with  Dr.  Snow,  that  20  grains  of  chloroform  correspond  to  I5-8 
cubic  inches  of  the  vapour,  and  that  400  cubic  inches  of  air  are  inhaled  in  a  minute,  we  get  4*5 
per  cent,  as  the  proportion  of  the  chloroform  to  the  inspired  air,  on  the  hypothesis  that  all  that 
evaporates  from  the  lower  surface  enters  the  lungs  ;  5  per  cent,  being  what  Dr.  Snow  was  led 
by  me  experiments  to  regard  as  the  proportion  at  which  the  respiration  was  quite  sure  to  fail 
before  the  circulation,  and  that  at  which  he  aimed  with  his  inhaler  (op.  cit.  p.  34).  On  the 
other  hand,  Dr.  Snow  assumed  that,  when  the  cloth  is  used  at  a  temperature  of  70°  F.,  9-5 
per  cent,  of  chloroform  is  really  inhaled  (op.  cit.  p.  34) ;  whereas,  in  truth,  of  the  4*5  per 
cent,  a  large  amount  is  dissipated  into  the  surrounding  air. 
1    Op.  cit.  pp.  181,  188. 
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cause  great  shock  and  great  haemorrhage.  More  especially  should  these  preponderate 
among  fatal  cases  in  general  hospitals,  where  serious  operations  constitute  the  majority 
of  those  performed.  The  reverse  of  this,  however,  is  what  we  actually  find.  Of 
the  whole  number  of  cases  recorded  by  Dr.  Snow  in  1858,  as  due  to  the  use  of 
chloroform  throughout  the  world  during  ten  years,  nine  only  occurred  in  any  con- 
siderable surgical  procedure  at  a  general  hospital ;  remarkably  few,  consideiing  the 
enormous  number  of  important  operations  that  must  have  been  performed  during  so 
long  a  period,  and  the  variety  in  the  qualifications  of  those  who  administered  the 
chloroform.  On  the  other  hand,  fourteen  took  place  at  similar  institutions  in  con- 
nection with  the  most  trivial  matters,  such  as  the  removal  of  a  toe-nail,  the  amputa- 
tion of  a  finger,  the  passing  of  a  catheter,  or  the  cauterising  of  a  wart.  The  only 
rational  explanation  of  this  seems  to  be,  that  when  some  great  operation  is  to  be 
performed,  like  the  amputation  of  a  thigh  or  the  removal  of  a  stone  from  the 
bladder,  plenty  of  well-qualified  assistants  are  present,  and  each  of  them,  including 
the  giver  of  the  chloroform,  is  duly  impressed  with  the  importance  of  his  office,  and 
bestows  the  requisite  paiDS  upon  it.  But  when  some  trifle  is  to  be  done,  the  whole 
affair  is  apt  to  be  regarded  too  lightly,  and  the  administration  of  the  anaesthetic  is 
perhaps  confided  to  some  unsuitable  person,  who  also  allows  his  attention  to  be  dis- 
tracted by  other  matters.  This  conclusion  is  entirely  in  accordance  with  my  own 
experience,  which,  while  it  has  convinced  me  more  and  more  of  the  safety  of  chloro- 
form if  properly  given,  has  impressed  me  deeply  with  the  necessity  for  more  vigilant 
care  in  its  employment  than  is  sometimes  apt  to  be  bestowed. 

But  an  overdose  of  chloroform  may  be  caused  by  attention  misapplied,  as  well  as 
by  want  of  attention.  The  requisites  for  safety  in  using  it  will  be  best  introduced 
by  a  short  account  of  what  ordinarily  occurs  in  the  mode  of  administration  with 
which  I  am  most  familiar.  A  common  towel  being  arranged  so  as  to  form  a  square 
cloth  of  six  folds,  enough  chloroform  is  poured  upon  it  to  moisten  a  surface  in  the 
middle  about  as  large  as  the  palm  of  the  hand,  the  precise  quantity  used  being  a 
matter  of  no  consequence  whatever.  The  patient  having  been  directed  to  loosen  any 
tight  band  round  the  neck,  and  to  shut  his  eyes  to  protect  them  from  the  irritating 
vapour,  the  cloth  is  held  as  near  the  face  as  can  be  comfortably  bor-ne,  more  chloro- 
form being  added  occasionally  as  may  be  necessary.  After  a  time,  varying  consider- 
ably in  different  individuals,  but  generally  longest  in  adults  who  have  been 
accustomed  to  the  free  use  of  narcotics,  and  shortest  in  young  children,1  signs  of 
excitement  begin  to  manifest  themselves  in  various  ejaculations  and  muscular  efforts, 
which  soon  give  place  to  a  state  of  complete  repose.  The  struggles  of  the  patient  are 
sometimes  so  violent  as  to  require  considerable  force  to  restrain  them ;  and,  for  this 
reason,  at  least  one  efficient  assistant  should  always  be  in  attendance.  On  the  other 
hand,  I  have  seen  chloroform  induce  nothing  but  a  tranquil  slumber ;  and  it  is 
important  to  bear  in  mind  that  the  stage  of  excitement  cannot  be  reckoned  on  as 
invariably  declaring  itself  at  all. 

The  most  convenient  test  of  the  patient  being  prepared  for  undergoing  the  opera- 
tion is  presented  by  the  eye  ;  not  in  the  size  of  the  pupil,  which  is  inconstant  in  its 
indications,  but  in  what  is  commonly  spoken  of  as  insensibility  of  the  conjunctiva  ; 
though  in  truth  it  has  no  relation  to  sensation,  which  is  abolished  considerably 
earlier  ;  but  when  unconscious  winking  no  longer  occurs  on  the  eyeball  being  touched 
with  the  tip  of  the  finger,  we  have  a  good  criterion  of  the  suspension  of  reflex  action 
in  the  body  generally.  At  this  period  the  pulse  is  in  about  a  normal  condition,  and 
the  respiration  is  usually  either  natural  or  very  slightly  stertorous,  though  persons 

1  I  once  met  with  an  instance  in  which  chloroform  seemed  incapable  of  affecting  a  patient. 
It  occurred  in  the  private  practice  of  Mr.  Syme,  who  was  about  to  perform  an  operation,  for 
Which  we  proceeded  to  administer  the  anaesthetic ;  hut  after  we  had  used  the  cloth  till  we 
were  tired  without  any  apparent  effect,  Mr.  Syme  went  on  with  the  operation  while  the 
patient  was  conscious.  Such  a  case  is,  no  doubt,  excessively  rare ;  but  it  is  interesting  as 
giving  some  colour  to  the  hypothesis,  that  idiosyncrasy  in  the  opposite  direction  has  existed 
in  some  very  few  fatal  cases,  which  seem  to  admit  of  no  other  explanation,  as  alluded  to  in 
the  text. 
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with  a  strong  tendency  to  snore  may  do  so  almost  from  the  commencement  of 
inhalation.  But  if  the  administration  of  the  chloroform  be  further  persisted  in, 
strongly  stertorous  breathing  will  soon  be  induced,  and  will  become  aggravated  till 
it  passes  into  complete  obstruction  to  the  entrance  of  air  into  the  chest,  though  the 
respiratory  movements  of  the  thoracic  walls  still  continue.  Occasionally,  however, 
the  premonitory  stertor  is  deficient,  and  the  breathing  becomes  more  or  less  suddenly 
obstructed.  This  is  a  point  of  great  importance  ;  for  without  close  attention  it  may 
escape  notice,  when  the  patient  will  be  placed  in  imminent  peril.  For  though  the 
respiration  may  be  resumed  spontaneously,  this  cannot  be  relied  on,  and  it  would 
seem  that  when  chloroform  is  given  in  an  overdose,  the  cardiac  ganglia  are  apt  to 
become  enfeebled  ;  and  on  this  account  asphyxia  produces  more  rapidly  fatal  effects 
under  its  influence  than  in  ordinary  circumstances.  But  if  the  obstructed  state  of 
the  breathing  is  noticed  as  soon  as  it  occurs,  and  the  cloth  is  immediately  removed 
from  the  face,  and  the  tip  of  the  tongue  seized  with  a  pair  of  artery  forceps  x  and 
drawn  firmly  forwards,  the  respiration  at  once  proceeds  with  perfect  freedom,  the 
incipient  lividity  of  the  face  is  dispelled,  and  all  is  well. 

I  am  anxious  to  direct  particular  attention  to  the  drawing  out  of  the  tongue, 
because  I  am  satisfied  that  several  hives  have  been  sacrificed  for  want  of  it.  In  order 
that  it  may  be  effectual,  firm  traction  is  essential.  I  have,  more  than  once,  seen  a 
person  holding  the  end  of  the  organ  considerably  beyond  the  lips  without  any  good 
effect,  and,  placing  my  hand  on  his,  have  given  an  additional  pull,  that  has  re-estab- 
lished the  respiration. 

A  simple  experiment,  which  any  one  may  perform  upon  himself,  is  illustrative  of 
this  point.     Stertorous  breathing,  such  as  occurs  under  chloroform,  may  be  produced 
at  will,  and  may  be  carried  on  even  while  the  tongue  is  protruded  to  the  extreme 
degree.     But  if  the  tongue  is  laid  hold  of  with  a  handkerchief  and  pulled  so  as  to 
cause   decided    uneasiness,  stertorous   breathing   of  any   kind  becomes  impossible. 
That  further  traction,  when  extension  already  exists  to  the  utmost,  should  produce 
such  an  effect  is  an  apparent  anomaly,  which  it  seemed  important  to  explain.     On 
investigating  the  subject,  I  noticed  in  the  first  place  that  stertorous  breathing  is  of 
two  essentially  different  kinds ;  of  which  one,  that  may  be  called  palatine,  consists 
in  vibrations  of  the  velum,  and  has  either  a  buccal  or  nasal  character,  according  as 
the  air  passes  through  the  mouth  or  the  nose ;  while  the  other,  which  is  the  profound 
stertor  essentially  concerned  with  chloroform,  depends  on  a  cause  seated  further  down 
the  throat,  and,  for  reasons  to  be  given  immediately,  may  be  termed  laryngeal.     By 
digital  examination  of  my  own  throat,  I  found  that  the  latter  variety,  and  the  com- 
plete obstruction  into  which  it  passes,  could  still  be  produced  when  the  tongue  was 
separated  by   a  considerable  interval  from  the  back  of  the  pharynx,  while  a  free 
passage  for  the  air  existed  onwards  to  the  lips  ;  which  showed  that  the  general  belief, 
that  the  obstruction   depends  on  a  '  falling  back  of  the  tongue,'  is  erroneous.     Also 
the  epiglottis,  instead  of  being  folded  back  during  the  obstruction,  as  some  have 
supposed,  had  its  anterior  edge  directed  forwards ;   and  though  it  was  thrown  into 
vibrations  when  the  stertor  was  strongest,  it  was  evident  that  the  cause  of  the  sound 
was  more  deeply  placed.     I  also  found  that,  although  firm  traction  upon  the  tongue 
abolished  the  obstruction  and  the  stertor,  it  did  not  appear  to  produce  the  slightest 
change  in  the  position  of  the  base  of  the  tongue ;  nor  did  it  move  the  os  hyoides 
upon  the  thyroid  cartilage,  as  examined  from  without.     Hence  I  was  led  to  conclude 
that  the  beneficial  effect  of  this  procedure  could  not  be  explained  mechanically,  but 
must  be  developed  in  a  reflex  manner  through  the  medium  of  the  nervous  system. 
The  fact  that,  when  sensation  is  perfect,  some  degree  of  pain  is  caused  in  the  process, 
implying  an  irritation  of  the  nerves,  was  in  favour  of  this  view ;  while  the  general 
abolition  of  reflex  action  by  chloroform  did  not  seem  strongly  opposed  to  it,  consider- 
ing that  the  reflex  respiratory  movements,  including  those  of  the  glottis,  go  on  in  a 
person  under  the  influence  of  chloroform. 

1  The  artery  forceps  are  the  most  convenient  means  of  drawing  the  tongue  forwards. 
The  puncture  which  they  inflict  is  of  no  consequence;  the  patient,  if  he  noticed  it  at  all, 
supposes  that  he  has  bitten  his  tongue  when  under  the  chloroform. 
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For  further  elucidation  of  the  matter  I  had  recourse  to  the  laryngoscope ;  and, 
after  a  little  patience,  found  no  difficulty  in  inspecting  my  own  vocal  apparatus  "with- 
out employing  any  depressor  of  the  tongue,  using  simply  the  small  oblique  long- 
handled  speculum  and  a  common  mirror  in  bright  sunlight.  I  then  ascertained  that 
the  true  laryngeal  stertor  results  from  the  vibration  of  the  portions  of  mucous 
membrane  surmounting  the  apices  of  the  arytenoid  cartilages,  i.e.  the  posterior  part- 
of  the  arytaeno-epiglottidean  folds  (thick  and  pulpy  in  the  dead  body,  but  much  more 
so  when  their  vessels  are  full  of  blood),  which  are  carried  forwards  to  touch  the  base 
of  the  epiglottis  during  the  stertorous  breathing,  and  are  placed  in  still  closer 
apposition  with  it  when  the  obstruction  becomes  complete.  Having  one  hand  at 
liberty,  I  was  able  to  observe  the  effect  of  drawing  forward  the  tongue  under  these 
circumstances,  and  I  saw  that  firm  traction  induced  the  obstructing  portions  of 
mucous  membrane  in  contact  with  the  epiglottis  to  retire  from  it  for  about  an  eighth 
of  an  inch,  so  as  to  allow  free  passage  for  the  air,  while  the  epiglottis  itself  was  not 
moved  forwards  in  the  slightest  degree.1 

Whether  pulling  the  tongue  operates  by  inducing  or  relaxing  muscular  con- 
traction in  the  larynx,  may  be  matter  for  discussion;  but  the  main  conclusion,  that 
it  does  not  act  merely  mechanically,  but  through  the  nervous  system,  appears  satis- 
factorily established.  I  have  not  hesitated  to  give  the  evidence  on  which  it  rests  in 
full,  as  it  appears  to  me  to  be  of  the  highest  practical  moment.  For  it  shows  at 
once  how  grievous  a  mistake  is  committed  bv  those  who  content  themselves  with 
gently  drawing  the  apex  of  the  tongue  a  little  beyond  the  teeth,  or  pushing  forward 
its  base  with  the  finger,  or  perhaps  ascertaining  that  the  epiglottis  is  not  folded  back. 
Such  proceedings  are  instances  of  attention  misapplied,  and  waste  the  golden  oppor- 
tunity for  rescuing  the  patient  from  death.  The  proper  treatment,  like  many  other 
good  things  in  medical  practice,  owes  its  origin  to  a  false  theory ;  but  though  the 
erroneous  notion  of  obstruction  by  the  tongue. did  good  service  in  the  first  instance 
by  suggesting  the  original  method,  it  now  tends  to  encourage  supposed  improvements 
upon  it,  which  rob  it  entirely  of  its  efficacy. 

If  the  above  description  is  correct ;  if  it  is  true  that  when  the  administration  of 
chloroform  with  the  cloth  is  carried  too  far,  the  first  serious  symptom  is  an  obstructed 
state  of  the  respiration,  which  without  watchful  care  may  occur  unnoticed,  and,  if 
allowed  to  continue,  will  endanger  the  life  of  the  patient,  but,  if  promptly  treated, 
will  harmlessly  disappear — it  follows  that  the  attention  of  the  administrator  ought 
to  be  concentrated  on  the  breathing,  instead  of  being,  as  it  too  often  is,  diverted  by 
the  pulse,  the  pupil,  or  other  matters  still  less  relevant. 

1  While  the  true  laryngeal  stertor  was  thus  produced  and   thus  removed,  a  sort  of 
spurious  snoring  might  he  made  by  approximation  of  the  vocal  cords:   hut  this  spurious 
stertor  was,  like  the  voice,  quite  unaffected  by  drawing  out  the  tongue.     These  observations 
were  made  on  September  21  of  the  present  year  (1861).    I  find  that  there  are  four  ways  in  -which 
the  passage  through  the  larynx  may  be   closed.     First,  the  folding  back  of  the  epiglottis 
over  the  opening  into  the  pharynx,  as    is   generally  believed  to   take  place  in  swallowing, 
and  may  be  demonstrated  by  arresting  an   act  of  deglutition  in  its  progress,  and  insinuat- 
ing the  finger  between  the  tongue  and  the  roof  of  the  mouth  to  the  epiglottis,  which  is  then 
felt  to  be  tinned  backwards,  and  to  return  to  its  usual  position  as  the  act  of  deglutition  is 
finished.     Secondly,  an  approximation  of  the  sides  of  the   superior  orifice  of  the  larynx,  in 
which  the  epiglottis  is  directed  forwards,  but  folded  longitudinally,  so  that  its  edges  are  in 
contact  with  one  another  -while  the  arytamo-epiglottidean  folds  are  also  in  lateral  apposition. 
This  occurs  in  retching,  and  doubtless  also  in  vomiting,  when  a  folding  back  of  the  epiglottic 
instead  of  protecting  the  larynx,  would  tend  to  direct  into  it  the  material  passing  from  below 
upwards.     Thirdly,  an  mitero-posterior  coaptation  of  the  structures  of  the  laryngeal  aperture 
at  a  somewhat  deeper  level,  without  any  change  in  the  position  or  form  of  the  epiglottis, 
towards  which  the  folds  of  mucous  membrane  above  the  apices  of  the  arytenoid  cartilages 
are  carried  forwards,  till  they  are  in  contact  with  its  base.     This  is  seen  in  coughing,  and 
also  in  laryngeal  stertor;  and  it  is  probable  that  during  sleep,  when  the  respiration  is  so  apt 
to  become  stertorous,  there  is  but  a  very  narrow  chink  between  the  epiglottis  and  these  folds 
of  mucous  membrane,  which  would  thus  serve  to  protect  the  deeper  parts  of  the  air-passages 
from  the   introduction  of  foreign  matters  in  the   state  of  unconsciousness.     Fourthly,  the 
closure  of  the  rima  c/lottidis  in  the  production  of  voice.     The  white  chcrda  voco!es  form  a 
beautiful  contrast  with  the  hicrhlv  vascular  structures  in  their  vicinitv. 
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As  an  example  of  the  risk  that  is  run  by  want  of  close  attention  to  the  respiration,  I  may 
mention  the  following  case.  A  surgeon  of  considerable  experience  was  giving  chloroform  to 
a  patient  on  whom  an  operation  was  being  performed,  of  which  I  was  a  mere  spectator ;  but 
I  noticed  that  stertorous  breathing  came  on,  and  gradually  passed  into  complete  obstruction, 
at  a  time  when  the  administrator  was  gazing  with  interest  upon  the  proceedings  of  the 
operator.  Seeing  that  the  patient  was  in  danger,  I  suggested  to  the  giver  of  the  chloroform 
the  propriety  of  pulling  forward  the  tongue.  He  replied  that  this  was  uncalled  for,  and 
pointed  to  the  heavings  of  the  chest  as  evidence  that  breathing  was  proceeding  freely. 
Knowing  from  what  had  gone  before  that  those  efforts  were  doing  nothing  for  the  respiratory 
function,  and  feeling  that  there  was  no  time  for  discussion,  I  stepped  out  of  my  province  so 
far  as  to  seize  the  tongue  myself  and  draw  it  forward,  when  a  long  and  loudly  stertorous 
inspiration  demonstrated  the  necessity  for  the  interference.  Had  the  delusive  movements  of 
the  chest  been  trusted,  it  is  probable  that  they  might  have  continued  till  the  heart  had 
become  so  enfeebled  by  the  asphyxial  state  as  to  cause  no  perceptible  pulse  at  the  wrist ; 
and  had  death  occurred  under  these  circumstances,  the  case  would  have  been  set  down  as 
one  in  which  the  circulation  failed  before  the  respiration.  The  administrator  would  thus 
have  been  absolved  from  all  blame ;  and  the  fatal  event  would  have  been  attributed  to 
idiosyncrasy,  or  to  any  heart  disease  which  might  have  been  discovered  on  post-mortem 
inspection. 

The  very  prevalent  opinion  that  the  pulse  is  the  most  important  symptom  in  the 
administration  of  chloroform  is  certainly  a  most  serious  mistake.  As  a  general  rule, 
the  safety  of  the  patient  will  be  most  promoted  by  disregarding  it  altogether,  so  that 
the  attention  may  be  devoted  exclusively  to  the  breathing.  The  chance  of  the 
existence  of  heart  disease  may  seem  to  make  this  practice  dangerous ;  but  having 
followed  it  myself  with  increasing  confidence  for  the  last  eight  year's,  and  knowing 
that  it  has  been  pursued  all  along  by  Mr.  Syme,  who  has  also  acted  on  the  maxim 
that  every  case  for  operation  is  a  case  for  chloroform,  and  must,  therefore,  have  given 
it  to  very  many  patients  in  whom  cardiac  disorder  existed  unknown  to  him,  besides 
some  in  whom  its  presence  had  been  ascertained,  I  feel  no  hesitation  in  recommending 
it.  Even  when  serious  disease  of  the  heart  is  known  to  exist,  it  must  be  remembered 
that  there  is  much  less  risk  of  syncope  than  of  obstruction  to  the  respiration ;  and 
while  the  latter  will  demand  and  repay  immediate  attention,  the  former,  should  it  by 
any  chance  occur,  being  in  all  probability  independent  of  any  excess  of  chloroform, 
would  not  imperatively  demand  its  discontinuance ;  nor  would  it  be  much  influenced 
by  treatment,  supposing  the  patient  to  be  already  in  the  horizontal  posture,  which  is 
generally  considered  safest  in  all  cases  when  chloroform  is  given.1 

From  these  considerations  it  appears  that  preliminary  examination  of  the  chest, 
often  considered  indispensable,  is  quite  unnecessary,  and  more  likely  to  induce  the 
dreaded  syncope,  by  alarming  the  patient,  than  to  avert  it. 

The  obstructed  state  of  the  breathing,  if  allowed  to  continue  long,  would  lead  to 
a  far  more  serious  affection — paralysis  of  the  nervous  centre  concerned  in  the  respi- 
ratory movements.  Pulling  out  the  tongue  would  then  of  course  have  no  good  effect 
of  itself,  but  it  should  be  done  to  clear  the  way  for  artificial  respiration,  which  is 
the  means  to  be  essentially  trusted  to  under  such  circumstances  ;  and  if  the  air  still 
fail  to  enter  freely  into  the  chest,  an  opening  ought  to  be  made  without  delay  through 
the  crico-thyroid  membrane.  Cold  water  should  also  be  occasionally  dashed  upon  the 
face  and  chest ;  and  if  a  galvanic  battery  happen  to  be  in  readiness,  one  of  its  poles 
may  be  applied  over  the  spinous  processes  of  the  upper  cervical  vertebrae,  and  the  other 
to  the  precordial  region,  with  the  object  of  rousing  the  respiratory  and  cardiac  ganglia. 
This,  however,  is  a  means  not  very  likely  to  prove  beneficial,  and  if  used  in  too  intense 
a  form,  it  may  do  harm  instead  of  good. 

1  From  the  views  expressed  in  the  text  regarding  the  relation  of  syncope  to  the  adminis- 
tration of  chloroform,  it  might  be  inferred  that  no  great  danger  would  be  incurred  by  giving 
it  in  the  sitting  posture  when  circumstances  particularly  require  it ;  and  accordingly  Dr. 
Snow  informs  us  that  he  has  done  this  on  several  occasions  without  any  bad  result.  But 
considering  the  possibility  of  an  overdose,  and  the  feebleness  of  the  heart  which  that  seems 
to  entail,  it  is  no  doubt  wisest,  as  a  general  rule,  to  have  the  patient  reclining.  Dentists,  it 
it  is  true,  give  chloroform  in  the  sitting  posture  ;  but,  so  far  as  I  have  seen,  they  do  not 
carry  the  administration  beyond  a  slight  degree,  sufficient  to  deaden  sensation  without  affect- 
ing reflex  action,  dexterously  managing  to  open  the  mouth  and  operate  upon  it  while  the 
muscles  of  the  jaws  are  rigid. 
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Preparatory  to  taking  chloroform  the  pationt  should  be  directed  to  omit  the  last 
meal  which  would  naturally  precede  it,  as  any  food  in  the  stomach  is  almost  sure  to 
give  rise  to  troublesome  vomiting  during  the  inhalation.  The  only  after  treatment 
necessary  is  to  allow  the  effects  of  the  chloroform  to  pass  off  in  a  quiet  sleep ;  and 
the  only  bad  consequence  likely  to  arise  is  a  tendency  to  sickness,  which  sometimes 
causes  annoyance  during  the  first  twenty-four  hours  or  so.1 

Chloroform  is  universally  applicable  in  the  various  departments  of  surgery,  except 
in  some  few  cases  in  which  the  assistance  of  the  patient  is  required,  and  in  operations 
involving  copious  haemorrhage  into  the  mouth.  Blood  may  trickle  in  small  amount 
into  the  pharynx  without  risk  of  choking,  deglutition  being  carried  on  unconsciously 
during  anaesthesia ;  and  even  in  some  instances  when  the  bleeding  is  more  serious,  as 
in  removing  portions  of  the  jaws,  pain  may  be  avoided  to  a  great  extent  by  giving 
the  chloroform  during  the  more  superficial  parts  of  the  operation,  and  allowing  the 
patient  to  recover  partially  before  undertaking  its  deeper  stages. 

The  main  conclusions  arrived  at  in  this  article  may  be  expressed  in  a  few  words. 
It  appears  that  chloroform,  though  resembling  many  other  valuable  means  of  treat- 
ment in  being  deadly  when  mismanaged,  is  free  from  danger  if  properly  used ;  the 
following  being  the  rules  for  its  safe  administration.  A  drachm  or  two  of  the  liquid 
having  been  sprinkled  upon  the  middle  of  a  folded  towel,  hold  it  near  the  face, 
taking  care  that  free  space  is  afforded  for  the  access  of  air  beneath  its  edges,  till  the 
eyelids  cease  to  move  when  the  conjunctiva  is  touched  with  the  finger.  Meanwhile 
watch  the  breathing  carefully ;  and  if  at  any  time  it  should  become  obstructed  or 
strongly  stertorous,  suspend  the  administration  and  draw  the  tip  of  the  tongue  firmly 
forwards  till  the  tendency  to  obstruction  has  disappeared. 

These  simple  instructions  may  be  acted  on  without  difficulty  by  any  intelligent 
medical  man.  The  notion  that  extensive  experience  is  required  for  the  administration 
of  chloroform  is  quite  erroneous,  and  does  great  barm  by  weakening  the  confidence 
of  the  profession  in  this  valuable  agent,  and  limiting  the  diffusion  of  its  benefits. 

Part  II.     Written  1870. 

The  nine  years  which  have  passed  since  the  above  article  was  written  have  tended 
to  confirm  its  main  doctrines. 

The  safety  of  chloroform  when  administered  according  to  the  rules  laid  down  in 
the  preceding  pages  has  hitherto  been  verified  without  exception  in  my  own  personal 
experience;  and  I  may  add  that  Mr.  Syme,  though  he  continued  to  within  the  last 
two  years  in  the  full  activity  of  his  career  as  an  operator,  never  lost  a  patient 
through  its  use,  either  in  public  or  private  practice.  Further,  I  believe  I  am 
correct  in  stating  that  no  case  of  death  from  chloroform  has  occurred  during  these 
nine  years,  in  the  operating  theatre  of  either  the  Edinburgh  or  the  Glasgow  Infirmary, 
two  of  the  largest  surgical  hospitals  in  Great  Britain.  Yet  in  both  these  institutions 
a  folded  towel  on  which  the  anaesthetic  liquid  is  poured,  unmeasured  and  unstinted,  is 
still  the  only  apparatus  employed  in  the  administration  :  preliminary  examination  of 
the  heart  is  never  thought  of,  and  during  the  inhalation  the  pulse  is  entirely  disre- 
garded ;  but  vigilant  attention  is  kept  upon  the  respiration,  and  in  case  of  its  ob- 
struction, firm  traction  upon  the  tongue  is  promptly  resorted  to.  And  it  is  worthy 
of  special  notice,  as  showing  that  success  is  due  to  soundness  of  the  principles 
acted  on,  rather  than  any  particular  skill,  that  the  giving  of  the  chloroform, 
instead  of  being  restricted  to  a  medical   man  appointed  for  the  function,  as  is  else- 

1  It  has  been  supposed  by  some  that  the  use  of  chloroform  increases  the  risk  of  pyaemia 
after  capital  operations ;  but  experience  has  now  abundantly  proved  the  groundlessness  of 
this  apprehension.  To  take  a  single  instance,  the  veins  of  the  pelvic  viscera  being-  perhaps, 
next  to  those  of  the  bones,  more  liable  than  any  others  to  originate  phlebitis  after  surgical 
interference,  lithotomy  would  be  much  more  fatal  now  than  formerly,  were  there  any 
foundation  in  fact  for  the  notion.  The  reverse,  however,  appears  to  be  really  the  case. 
Thus,  Mr.  Cadge,  one  of  the  surgeons  of  the  Norfolk  and  Norwich  Hospital,  an  institution 
long  celebrated  for  the  successful  treatment  of  stone,  in  a  district  abounding  in  calculous 
disease,  informs  me  that  the  mortality  after  lithotomy  has  been  still  further  reduced  there 
since  the  introduction  of  chloroform. 
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where  often  thought  essential,  is  entrusted  to  the  junior  officers  of  the  hospital.  In 
Edinburgh  each  of  the  five  surgeons  has  two  '  clerks,'  intermediate  in  position 
between  the  house  surgeon  and  the  dressers.  They,  besides  other  duties,  take  it  in 
turn  to  administer  the  anaesthetic ;  and  if  I  had  to  be  placed  under  its  influence  I 
would  rather  trust  myself  to  one  of  these  young  gentlemen  than  to  the  great  majority 
of  '  qualified  practitioners.' 

The  appointment  of  a  special  chloroform-giver  to  an  hospital  is  not  only  entirely 
unnecessary,  but  has  the  great  disadvantage  of  investing  the  administration  of  chloro- 
form with  an  air  of  needless  mystery,  and  withholding  from  the  students  the  oppor- 
tunity of  being  trained  in  an  important  duty,  which  any  one  of  them  may  be  at  once 
called  upon  to  discharge  on  commencing  practice,  and  which,  though  certainly  simple, 
is  better  performed  after  some  practical  initiation.  I  well  remember  the  anxiety  I 
felt  on  entering  upon  office  as  Mr.  Syme's  house  surgeon,  though  I  had  before  held  a 
similar  position  in  London,  lest  his  first  fatal  case  should  occur  in  my  hands  ;  but  this 
feeling  soon  gave  place  to  perfect  confidence,  more  especially  after  I  had  seen 
symptoms  which  would  before  have  alarmed  me,  dispelled  at  once  by  traction  on  the 
tongue,  which  was  then  a  novelty  to  me,  and  which  is,  I  fear,  even  yet  not  duly 
appreciated  by  the  profession  generally. 

An  incident  which  occurred  during  my  Glasgow  incumbency  illustrates  so  strikingly  both 
the  value  of  drawing  forward  the  tongue,  and  the  relations  of  the  circulation  and  the  respira- 
tion to  cbloroform,  that  it  seems  right  to  place  it  on  record.  One  of  my  colleagues  in  the 
Infirmary  bad  been  making  an  attempt  to  reduce  a  dislocation  by  means  of  the  pulleys, 
chloroform  having  been  giyen  very  fully  by  the  bouse  surgeon,  who,  at  tbe  close  of  the 
performance,  removed  tbe  cloth  from  tbe  patient's  face,  and  proceeded  to  attend  to  other 
matters.  Happening  to  be  present,  and  observing  that  tbe  respiration  was  deeply  stertorous. 
I  watched  it  carefully,  and  noticed  that  it  passed  almost  immediately  into  tbe  state  of  com- 
plete obstruction,  though  still  accompanied  by  the  movements  of  the  thorax,  the  face  mean- 
while becoming  markedly  livid.  Unwilling  to  interfere,  and  seeing  the  carotid  pulsation 
conspicuous  in  the  neck,  I  waited  awhile,  hoping  that  the  obstacle  to  the  breathing  would 
disappear  spontaneously.  But  instead  of  this  I  soon  saw  to  my  horror  the  livid ity  give  place 
to  what  I  knew  was  physiologically  identical  with  -post-mortem  pallor.  I  now  rushed  forward 
and  drew  the  tongue  out  firmly  with  the  artery  forceps  ;  air  at  once  passed  into  the  chest,  and 
the  man  was  rescued. 

This  case  seems  to  me  fraught  with  the  deepest  instruction. 

There  can  be  no  doubt  that  the  patient  was  on  the  very  verge  of  death ;  that  if 
the  laryngeal  obstruction  had  lasted  a  very  short  time  longer,  the  respiratory  and 
cardiac  ganglia  would  have  failed  in  their  functions.  Supposing  the  administrator 
to  have  continued  the  chloroform  with  his  attention  devoted  to  the  circulation,  the 
first  thing  that  would  have  alarmed  him  would  have  been  the  failure  of  the  pulse  at  the 
wrist.  On  removing  the  cloth  from  the  face,  he  would  have  seen  the  deadly  pallor ;  and, 
ignorant  of  the  asphyxial  lividity  which  had  preceded,  he  would  have  taken  it  as  positive 
evidence  of  primary  failure  of  the  heart ;  a  verdict  in  which  the  whole  profession  would 
probably  have  supported  him,  whether  valvular  disease  or  fatty  fibres  could  or  could  not 
be  discovered  on  post-mortem  inspection.  The  case,  then,  reads  us  another  striking 
lesson  on  the  paramount  importance  of  taking  the  respiration  as  our  guide,  and 
shows  how  readily,  if  this  be  not  done,  a  death  due  to  the  grossest  mismanagement 
may  be  regarded  as  the  inevitable  result  of  constitutional  peculiarity. 

The  case  also  shows  the  necessity  of  keeping  watch  for  a  while  after  the  adminis- 
tration has  been  discontinued.  The  last  portions  of  the  vapour  inhaled  seem  to  take 
some  seconds  at  least  before  they  produce  their  full  effects  on  the  nervous  centres ; 
and  the  patient  should  not  be  left  till  he  has  been  seen  to  breathe  calmly  and  freely 
for  some  minutes  after  the  cloth  has  been  removed. 

On  one  occasion  only,  so  far  as  I  remember,  have  I  seen  firm  traction  on  the 
tongue  fail  to  remove  laryngeal  obstruction.  In  that  instance  the  chest  continued  to 
heave,  but  no  air  entered  or  escaped,  although  the  tongue  was  well  drawn  out. 
Happily,  however,  the  desired  effect  was  instantly  produced  by  slapping  the  face  with 
a  towel  dipped  in  cold  water,  while  the  traction  on  the  tongue  was  maintained. 
This  fact  is  interesting,  not  only  as  a  striking  illustration  of  the  value  of  the  sudden 
application  of  cold  under  such  circumstances,  but  also  because  it  confirms  theexplana- 
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tion  before  given  of  the  modus  operandi  of  traction  on  the  tongue,  viz.  that  it 
operates  not  mechanically,  but  through  the  nervous  system.  For  here  the  barrier  to 
the  entrance  of  air  into  the  chest  remained  in  spite  of  the  clearing  away  of  any  ob- 
stacle which  the  tongue  might  be  supposed  to  present,  but  that  barrier  was  at  once 
removed  by  a  means  which  could  not  act  in  auy  other  way  than  through  the  nerves. 

It  is  nevertheless  true  that  the  tongue  does  frequently  fall  back  under  chloroform, 
and  so  occasion  a  mechanical  impediment  to  respiration.  It  recedes,  no  doubt,  in  con- 
sequence of  relaxation  of  the  lingual  muscles ;  and  accordingly  thick  or  obstructed 
breathing  depending  on  this  cause  may  be  very  simply  cleared  by  pulling  the  beard 
or  forcibly  pushing  up  the  chin,  so  as  to  draw  forward  the  tougue  through  the 
medium  of  the  muscular  fibres  which  pass  back  to  it  from  the  maxilla.  Turning  the 
patient's  face  well  round  to  one  side,  so  as  to  cause  the  weight  of  the  relaxed  organ 
to  tell  laterally  rather  than  backwards,  is  another  way  in  which  a  needless  puncture 
of  the  tongue  may  often  be  avoided.  But  it  must  always  be  borne  in  mind  that 
neither  of  these  means  can  be  expected  to  succeed  if  the  obstruction  exists  in  the 
larynx,  and  if  they  do  not  answer  their  purpose,  not  a  moment  should  be  lost  in 
applying  the  artery  forceps. 

Whenever  it  is  necessary  to  draw  the  tongue  forward,  it  is  of  course  equally 
needful  to  suspend  the  administration,  by  taking  the  cloth  entirely  away  from  the 
neighbourhood  of  the  face.  To  act  otherwise  would  be  to  pour  in  a  fatal  dose  after 
artificially  removing  the  natural  safeguard  against  its  entrance.  To  give  a  caution 
against  so  obvious  a  breach  of  physiological  principle  may  seem  superfluous,  but  I 
know  by  experience  that  it  is  not  uncalled  for. 

I  have  admitted  in  the  foregoing  article  that  idiosyncrasy  may  have  been 
the  cause  of  death  in  some  anomalous  cases  which  have  been  put  on  record.  "We 
certainly  see  strange  varieties  in  the  effects  produced  by  chloroform  both  on  the 
cerebral  and  the  spinal  centres.  Some  persons  when  inhaling  it  lie  from  first  to  last 
as  in  a  tranquil  slumber ;  some,  before  they  succumb  to  its  narcotic  influence,  struggle 
with  great  violence,  without  uttering  a  sound ;  others  bawl  lustily,  while  some  sing 
sweetly,  and  others  again  are  disposed  to  converse  quietly  though  incoherently  with 
those  around  them.  There  are  also  remarkable  differences  in  the  relation  of 
sensation  to  consciousness  under  chloroform.  As  a  general  rule  they  are  affected 
simultaneously,  but  we  now  and  then  see  patients  insensible  to  the  pain  of  an  opera- 
tion, though  perfectly  conscious  of  all  that  is  passing.  Equally  various  are  the 
effects  upon  the  spinal  functions.  The  absence  of  winking  when  the  eyeball  is 
touched  with  the  finger,  though  a  very  good  general  guide  to  the  abolition  of  reflex 
action  in  the  body  generally,  is  by  no  means  an  unvarying  indication.  In  some 
persons  that  particular  function  is  abolished  earlier  or  later  than  usual.  Relaxation 
of  the  sphincters  of  the  bowel  and  bladder  is  a  result  of  chloroform  happily  only 
occasionally  met  with,  and  various  other  instances  of  exceptional  phenomena  might 
be  mentioned.  Another  example  of  peculiarity,  more  closely  bearing  upon  the 
question  of  death  from  chloroform,  has  come  under  my  observation  in  two  instances 
during  the  last  nine  years,  viz.  cessation  of  the  movements  of  the  thorax,  or  in  other 
words  suspension  of  the  function  of  the  respiratory  ganglia,  without  any  preliminary 
laryngeal  obstruction;  although  there  was  not,  so  far  as  I  could  judge,  anything 
unusual  in  the  mode  of  administration.  In  both  cases  natural  breathing  soon  returned 
under  artificial  respiration  maintained  by  intermitted  pressure  on  the  false  ribs,  while 
the  tongue  was  drawn  forward,  accompanied  by  occasional  slapping  of  the  face  and  chest 
with  a  cold  wet  towel.  But  the  condition  was  sufficiently  alarming  while  it  lasted. 
The  patients  were  both  elderly,  feeble  subjects  :  and  I  may  reinai'k  that  if  I  ever 
give  chloroform  with  any  degree  of  apprehension,  it  is  to  the  aged  and  infirm. 

Another  closely  allied  instance  of  idiosyncrasy  once  presented  itself  in  my  practice.  I 
had  removed  under  chloroform  a  small  epithelial  cancer  from  the  eyebrow  of  a  feeble  old 
woman,  nothing  unusual  having  occurred,  when  I  noticed  that  the  breathing  assumed  a 
peculiar  sighing  character,  and  the  intervals  between  the  sighs  became  greater  and  greater, 
till  I  began  to  fear  their  entire  cessation.  However,  normal  respiration  returned,  and  in  the 
course  of  a  few  minutes  she  got  up  and  sat  in  a  chair  beside  the  fire.  But  she  had  not  been 
Yol.  III.  R  R 
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there  long  before  the  same  strange  slow  breathing  came  on  again,  as  if  she  would  sigh  lier  life 
away  ;  and  I  believe  that  if  I  had  not  had  her  put  back  promptly  to  bed,  she  would  actually  have 
died.  Here  a  feeble  frame  was  further  weakened  by  the  potent  narcotic,  and  it  happened 
that  the  effect  told  especially  upon  the  respiratory  function,  with  the  peculiarity  that  it  was 
manifested  not  during  the  administration  of  the  chloroform,  but  subsequently. 

With  these  examples  before  us  of  deviations  from  the  usual  order  in  which  the 
various  functions  of  the  nervous  system  are  affected  by  chloroform,  no  one  can  say  it 
is  impossible  that  here  and  there  an  individual  may  be  found  so  constituted  that, 
without  any  undue  proportion  of  the  narcotic  vapour  to  the  air  inhaled,  the  cardiac 
ganglia  may  fail  before  the  respiration  is  interfered  with.  But  while  freely 
admitting  that  such  a  thing  is  possible,  I  must  repeat  my  firm  conviction  that  this  kind 
of  idiosyncrasy  is  certainly  '  so  rare  that  it  may  practically  be  left  out  of  consideration 
altogether.' 

The  clanger  of  chloroform  may  be  compared,  not  inaptly,  to  that  of  x-ail way  travel- 
ling. In  both  cases  the  risk  incurred  by  any  individual  is  so  small  that  it  does  not 
enter  seriously  into  our  calculations.  And  just  as  railway  accidents  are  generally  occa- 
sioned by  culpable  mismanagement,  so  death  from  chloroform  is  almost  invariably  due 
to  faulty  administration. 

Various  attempts  have  been  made  during  the  last  nine   years  to  improve   our 
anaesthetic  methods.     Among  these  must  be  mentioned  the  reassertion  of  the  claims 
of  sulphuric  ether  by  the  late  Dr.  Mason  Warren,  of  Boston,  in  America.  Our  trans- 
atlantic brethren  naturally  feel  indignant  that  their  grand  discovery  of  anaesthesia  in 
surgery  should  be  confounded  with  the  very  secondary  matter  of  finding  out  that  a 
different  agent  from  that  which  they  employed  will  produce  similar  effects  in  a  more 
efficient  manner.     For  the  introduction  of  chloroform,  when  the  whole  subject  was  a 
novelty,  led  to  a  confusion  in  the  public  mind  in  this  country,  where  'the  discovery  of 
chloroform  '  is  often  regarded  as  identical  with  the  discovery  of  anaesthesia.     And  there 
can  be  no  doubt  that  if  sulphuric  ether  were  still  in  use  in  Britain  as  it  is  in  Boston,  and 
if  chloroform  were  now  brought  forward  for  the  first  time  as  a  substitute  for  it,  com- 
paratively little  would  be  thought  of  the  innovation.     More  convenient  chloroform 
undoubtedly  is,  on  account  of  its  smaller  bulk,  and  the  greater  facility  of  its  adminis- 
tration ;  but  Dr.  Warren  contended  that  these  advantages  were  more  than  counter- 
balanced by  the  greater  safety  of  ether,  which  he  declared  had  never  up  to  the  time  of 
his  writing  produced  a  single  death.1      Admitting  the  facts  to  be  in  the  main  as  Dr. 
Warren  has  given  them,  the  case  may  probably  be  fairly  stated  by  saying  that  ether, 
being  less  potent,  is  less  liable  to  cause  death  from  mismanagement.     But  the  rules 
for  the  satisfactory  use  of  chloroform  are  so  simple  that  mismanagement  is  really  inex- 
cusable ;  and  if  we  had  nothing  else  to  consider  than  the  question  of  safety,  chloroform 
would  probably  in  all  cases  maintain  its  superiority  over  ether.     There  is,  however, 
another  point  in  which  a  great  advantage  has  been  lately  claimed  for  the  original 
anaesthetic.     The  vomiting  which  is  so  frequent  after  chloroform  is  generally  only  a 
matter  of  more  or  less  inconvenience.     But  in  the  special  case  of  ovariotomy  the  dis- 
turbance of  the  abdomen  thus  occasioned  is  thought  to  have  sometimes  been  the  cause  of 
death.     Dr.  Thomas  Keith,  whose  remarkable  success  in  that  operation  is  well  known, 
was  led  to  try  sulphuric  ether,  in  the  hope  that  it  might  prove  less  objectionable  in 
this  respect ;  and  the  result  has  been  in  the  highest  degree  satisfactory,  so  that  whereas 
with  chloroform  vomiting  was  the  general  rule,  it  now  seldom  occurs  in  his  practice.2 
Dr.   Keith  has  also  ascertained  that  if  truly  anhydrous  ether  be  employed,  it  can  be 
given  so  as  to  produce  its  effect  almost  as  rapidly  as  chloroform,  and  without  waste  of 
the  material,  by  simply  pouring  a  little  of  the  liquid  occasionally  upon  a  piece  of 
flannel  contained  in  a  cup-shaped  vessel  adapted  to  the  mouth  and  nose,  with  a  small 
aperture  for  the  entrance  and  exit  of  air.    Hence,  as  there  are  various  other  operations 
In  which  the  avoidance  of  vomiting  is  a  matter  of  great  moment,  sulphuric  ether 
seems  likely  to  reassume  an  important  place  as  an  anaesthetic. 

'  See  Surgical  Observations,  with  Cases  and  Operations,  by  J.  Mason  Warren,  M.I).  && 
8  See  The  Lancet .  August  20.  1870. 
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Nitrous  oxide,  which,  we  had  looked  upon  as  of  mere  historical  interest,  as  a  kind 
of  pioneer  in  anesthesia,  has  also  been  revived  of  late  years  and  turned  to  practical 
account,  chiefly  through  the  exertions  of  Dr.  Evans,  an  American  dentist  residing  in 
Paris.  It  is  a  remarkable  fact,  that  when  inhaled  unmixed  with  atmospheric  air,  it 
fails  to  produce  the  excitement  to  which  it  owes  the  name  of  '  laughing  gas ;  '  but 
merely  throws  the  patient  very  rapidly  into  a  condition  of  complete  coma,  attended 
with  great  lividity  of  the  face,  and  staring  dilatation  of  the  pupils,  presenting  a  very 
alarming  appearance  when  seen  for  the  first  time,  but,  as  experience  shows,  free  from 
danger,  subsiding  as  rapidly  as  it  supervened,  and  leaving  in  the  great  majority  of 
cases  no  trace  of  sickness  or  other  unpleasant  effects.  The  agent  has  recently  been 
rendered  much  more  portable  by  keeping  it  stored  in  the  liquid  form  in  a  strong  cast- 
iron  bottle,  from  which,  by  turning  a  stopcock,  the  gas  is  supplied  to  an  india-rubber 
bag,  large  enough  to  contain  about  an  average  dose  for  producing  insensibility.  "When 
this  is  exhausted,  the  balloon  can  be  refilled  in  the  same  way  as  often  as  may  be  desired, 
and  thus  it  is  possible  by  a  series  of  intermitted  administrations  to  keep  a  patient 
under  the  influence  of  the  gas  for  a  protracted  period.  It  is  questionable,  however, 
whether  nitrous  oxide,  if  employed  for  producing  long-continued  insensibility,  would 
prove  as  safe  as  chloroform,  and  it  is  pretty  generally  admitted  that  its  legitimate 
place  is  for  operations  of  very  short  duration.  But  for  avoiding  the  brief  but  acute 
agony  of  tooth-extraction,  it  appears  to  be  an  unquestionable  boon  to  humanity. 

The  benumbing  influence  of  cold  was  brought  into  requisition  several  years  ago  by 
Dr.  James  Arnott  for  producing  local  anesthesia,  by  means  of  a  freezing  mixture  of 
pounded  ice  and  common  salt.1  The  same  object  has  since  been  more  efficiently  at- 
tained by  Dr.  B.  W.  Bichardson,  by  ingeniously  availing  himself  of  the  reduction  of 
temperature  occasioned  by  evaporation.  Anhydrous  sulphuric  ether  intimately  min- 
gled with  air  in  the  form  of  spray  is  projected  upon  the  part  by  means  of  a  suitable 
apparatus  easily  worked  by  the  hand.  In  a  few  seconds  the  skin  upon  which  the 
spray  plays  suddenly  assumes  a  snow-white  colour,  implying  that  its  surface  is  com- 
pletely frozen.  It  is  well  to  continue  the  application  for  a  little  while  after  this 
change  has  occurred,  in  order  to  ensure  the  penetration  of  the  effect  to  a  sufficient 
depth.  The  frozen  parts  may  then  be  incised  or  operated  on  in  any  way  that  may  be 
desirable,  without  the  slightest  pain  to  the  patient,  and  the  tissues  when  thawed  are 
generally  as  well  disposed  for  healing  as  usual. 

This  method  is  necessarily  of  limited  application.  It  is  only  adapted  for  super- 
ficial operations,  and  even  for  many  of  these  the  rigidity  of  the  tissues  occasioned  by 
congelation  is  inconsistent  with  efficiency  of  performance  ;  as  in  removing  epithelial 
cancers,  where  the  sense  of  touch  is  the  principal  guide  for  the  surgeon  ;  or,  again,  in 
taking  away  thin-walled  atheromatous  cysts,  where  looseness  of  the  surrounding 
cellular  tissue  is  essential  to  satisfactory  dissection.  Nevertheless  there  are  many 
cases,  such  as  the  incising  of  a  boil  or  the  removal  of  the  nail  of  the  great  toe,  in 
which  this  means  of  producing  local  anesthesia  proves  perfectly  satisfactory.  In 
operating  on  the  extremities  I  have  found  great  advantage  from  restraining  the 
circulation  with  a  tourniquet,  so  as  to  prevent  the  oozing  of  hot  blood,  which  would 
otherwise  interfere  with  maintaining  the  frozen  condition  or  extending  it  to  deeper 
parts. 

Part  III.  Written  1882. 

Since  Part  II.  of  this  article  was  written,  twelve  years  ago,  ether,  on  account  of 
its  supposed  greater  safety,  has  to  a  large  extent  superseded  chloroform  in  the 
practice  of  many  British  surgeons.  At  the  same  time  the  manner  of  administering 
it  has  undergone  a  remarkable  change.  Instead  of  a  free  admixture  of  atmospheric 
air,  such  as  is  essential  to  safety  in  giving  chloroform,  partial  asphyxia  is  systemati- 
cally combined  with  the  toxic  influence  of  the  anesthetic,  by  making  the  patient 
breathe  over  and  over  again  the  same  air  contained  in  a  balloon  of  caoutchouc,  a 

1  See  The  Lancet,  October  30,  1858. 
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reservoir  of  ether  being  interposed  between  the  balloon  and  a  closely  fitting  mask 
over  the  mouth  and  nares.  This  may  for  convenience  be  termed  the  close  method  of 
administering  ether,  as  distinguished  from  all  varieties  of  what  we  may  call  the  open 
method,  in  which  fresh  air  is  admitted  with  each  inspiration.  It  was  introduced  by 
Dr.  Ormsby  of  Dublin,  and  was  brought  to  great  perfection  by  the  late  Mr.  Clover. 
Various  advantages  are  claimed  for  it.  It  certainly  greatly  economises  the  ether,  and 
brings  the  patient  very  rapidly  under  its  influence.  It  is  also  said  that  by  utilising 
the  warmth  of  the  expired  air,  and  thus  diminishing  the  great  coldness  of  the  inspired 
air  occasioned  in  the  open  method  by  the  rapid  evaporation  of  the  ether,  it  prevents 
a  chilling  of  the  lungs  which  sometimes  led  to  serious  and  even  fatal  after  effects  in 
the  form  of  acute  bronchitis  or  pulmonary  oedema  or  congestion.1  There  can  be  no 
doubt  that  this  constituted  a  real  danger  of  the  open  method.  A  striking  example 
of  death  taking  place  unusually  rapidly  from  this  cause  is  given  in  the  '  Lancet '  of 
April  1  of  the  present  year  (1882)  from  a  report  furnished  by  Dr.  Parsons,  of  New 
York,  in  whose  practice  the  case  occurred.  A  healthy  woman  54  years  old  had  ether 
given  for  the  reduction  of  a  dislocation  of  the  shoulder  of  5  weeks'  standing,  the 
operation  lasting  25  minutes.  She  took  the  ether  well,  about  6  fl.  ounces  being 
administered.  Five  minutes  after  the  reduction  was  effected  she  took  some  water, 
and  about  an  hour  and  a  half  later  Dr.  Parsons  left  her  apparently  well.  After  the 
lapse  of  another  half-hour,  however,  the  house-surgeon  found  her  cyanosed  ;  and  in 
spite  of  active  stimulating  treatment  she  died  in  the  course  of  another  hour.  On  post- 
mortem examination  the  organs  generally  were  found  healthy,  but  the  lungs  were 
deeply  congested.  No  mention  is  made  of  the  mode  of  administration ;  but  from 
the  quantity  of  ether  used  we  may  infer  that  it  was  some  form  of  the  open  method. 
Such  occurrences  are  not  generally  published,  but  they  would  appear  to  be  by  no 
means  very  uncommon.  A  case  of  death  from  acute  bronchitis  after  an  operation  on 
the  eye  for  which  ether  was  given  by  the  open  method  was  mentioned  to  me  lately  by 
a  surgeon  in  whose  practice  it  occurred,  and  who  had  no  hesitation  in  attributing 
the  fatal  result  to  the  ether.  Mr.  Hodges  of  Leicester,  writing  in  the  '  Lancet '  of 
July  15,  1882,  says,  'As  regards  deaths  from  ether,  I  make  no  doubt  many  occur 
which  are  never  reported,  for  the  simple  reason  that  the  death,  instead  of  being- 
instantaneous  (as  in  the  case  of  chloroform),  occurs  some  hours  later  from  bronchitis. 
At  any  rate,  there  have  been  two  such  deaths  from  ether  at  the  Leicester  Infirmary 
during  the  last  nine  years,  against  two  from  chloroform  in  the  same  period.'  It  is 
scarcely  necessary  to  remark  that  a  fatal  event  brought  about  in  this  manner,  though 
less  appalling,  is  as  much  a  death  from  ether  as  if  it  occurred  on  the  operating  table. 

It  would  not  be  right,  however,  to  look  upon  the  close  method  as  simply  the  open 
method  deprived  more  or  less  of  the  risks  attendant  on  chilling  of  the  lungs.  The 
close  method  is,  as  before  remarked,  a  combination  of  partial  asphyxia  with  etherisa- 
tion, and  constitutes  a  new  departure  in  anaesthesia  which  must  be  judged  of 
independently. 

From  experiments  which  have  been  performed  upon  some  of  the  lower  animals  it 
has  been  inferred  that  there  is  an  essential  difference  between  ether  and  chloroform 
as  regards  their  action  upon  the  heart :  that  whereas  chloroform,  after  a  brief  period 
of  stimulation,  depresses  it,  ether  for  a  long  time  fails  to  produce  any  lowering  in- 
fluence, or  even  acts  as  a  persistent  cardiac  stimulant,2  and  this  has  been  held  to  afford 
clear  proof  of  the  greater  safety  of  ether. 

There  can,  however,  be  no  doubt  that  any  agent  capable  of  producing  anaesthesia 
must,  if  continued  in  operation  for  a  considerable  time,  exercise  a  lowering  effect  upon 
the  whole  vital  powers.  Ether-,  moreover,  has  its  own  special  risks.  Its  vapour  has 
an  irritating  effect  ujion  the  air-passages,  such  as  is  not  caused  by  chloroform.  Hence 
it  increases  the  bronchial  secretion,  and  tends  to  produce  asphyxial  complications  ;  so 
that  even  its  warmest  advocates  do  not  advise  its  employment  when  the  respiration 
is  seriously  embarrassed,  as  in  chronic  bronchitis  or  emphysema.     But  asphyxia,  even 

'  See  Teale,  British  Medical  Journal,  March  11,  1882. 

2  See  Report  of  a  Committee  of  the  Medico-Chirurgical  Society,  Mecl.-Chir.   Trans,  vol* 
slvii.  1864,  p.  835. 
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when  carried  to  a  minor  degree,  has  a  depressing  effect  upon  the  circulation  ■  and 
accordingly  on  reading  reports  of  death  from  ether,  we  often  find  it  stated  that  the 
pulse  and  breathing  ceased  simultaneously. 

In  the  close  method  of  administration,  anaesthesia  being  only  partly  brought 
about  by  the  ether,  asphyxial  complications  due  to  the  action  of  the  ether  per  se  are 
necessarily  less  than  in  the  open  method.  But,  on  the  other  hand,  the  partial  asphyxia 
by  which  the  action  of  the  ether  is  supplemented  in  the  former  method,  has  a  lowering 
effect  upon  the  circulation.  Hence  a  stimulating  action  of  the  ether  upon  the  heart 
can  by  no  means  be  reckoned  on  when  this  method  is  employed.  On  the  contrary,  the 
pulse  may  become,  within  a  very  short  time,  greatly  reduced  in  force.  This  is  illus- 
trated by  the  instructions  which  accompany  Mr.  Clover's  smaller  inhaler  as  supplied 
by  Messrs.  Krohne  and  Sesemann,  in  which  the  following  sentences  will  be  found  :  '  If 
any  interruption  in  the  breathing  occur,  or  if  the  j)ulse  should  be  indistinct '  (the 
italics  are  mine),  '  the  face-piece  need  only  be  removed  for  one  inspiration.  The  dark 
colour  of  the  blood  is.  a  less  reliable  test  of  the  need  of  air  than  the  symptoms  men- 
tioned.' We  cannot,  therefore,  be  surprised  to  find  that  occasionally  death  takes  place 
under  this  method  of  administration  by  primary  failure  of  the  heart. 

In  the  '  British  Medical  Journal '  for  July  15  of  the  present  year  Mr.  Lawson  Tait  has 
put  upon  record  what  seems  a  perfectly  clear  example  of  such  an  occurrence.  The  patient, 
aged  45,  was  sent  to  Mr.  Tait  to  he  operated  on  for  a  large  abdominal  tumour.  She  was  at 
first  very  anaemic  and  feeble,  hut  improved  in  the  hospital,  so  that  it  was  decided  to  proceed 
to  operation.  She  was  placed  under  ether  by  means  of  Ormsby's  inhaler,  but  before  complete 
anaesthesia  had  been  produced,  Mr.  Tait,  who  was  observing  the  pulse,  noticed  that  it  had 
disappeared.  Meanwhile  '  the  breathing  was  perfectly  regular  and  deep.'  The  inhaler  was 
at  once  removed,  but  in  spite  of  artificial  respiration,  with  lowering  of  the  head,  the  breath- 
ing rapidly  failed.  '  Death  took  place  at  the  heart  at  least  one  minute  before  the  respiration 
was  interfered  with.'  On  post-mortem  examination  the  right  side  of  the  heart  was  found 
filled  with  clot,  and  the  left  side  empty.  The  muscular  substance  was  not  distinctly  diseased, 
but  the  organ  was  unusually  small. 

As  a  matter  of  physiological  theory,  supposing  the  heart  to  be  diseased,  and 
therefore  liable  to  have  its  rhythmical  action  suspended  by  comparatively  trivial  dis- 
turbing causes,  we  could  well  understand  that  the  unusual  labour  thrown  upon  the 
right  side  of  the  organ  by  asphyxial  impediment  to  the  pulmonary  circulation  might 
prove  extremely  serious,  even  in  spite  of  a  stimulating  action  of  the  ether  upon  it. 

With  regard  to  chloroform  I  fear  some  of  the  more  recent  experiments  upon  the 
lower  animals  have  had  an  injurious  practical  tendency.  Since  the  time  of  Dr.  Snow 
we  have  understood  that  there  is  a  most  important  difference  in  the  effects  of  chloro- 
form according  to  the  proportions  in  which  the  vapour  is  mixed  with  the  air  inhaled  : 
that  when  it  is  present  in  a  concentrated  form,  it  acts  as  a  deadly  sedative  upon  the 
heart ;  but  that  when  largely  diluted  with  the  atmosphere,  this  effect  is  no  longer 
observed,  but  if  the  agent  is  pushed  far  enough  to  cause  death,  the  respiration 
probably  fails  before  the  circulation. 

Yet  in  the  experiments  conducted  by  the  Committee  of  the  British  Medical  Associa- 
tion appointed  to  inquire  into  this  subject,  the  question  of  the  proportion  of  the 
anaesthetic  to  the  air  seems  to  have  been  entirely  neglected.  Starting  with  the  assump- 
tion that  chloroform,  from  its  depressing  influence  upon  the  heart,  is  more  dangerous 
than  ether,  while  ether  is  much  less  convenient  for  administration,  the  attention  of  the 
Committee  was  chiefly  directed  to  an  endeavour  to  discover  some  agent  intermediate 
between  them  in  these  respects ;  and  such  they  found,  as  they  believed,  in  ethidene 
dichloride,  which  they  accordingly  recommended  as  preferable  to  either  of  the  others. 
But  in  order  to  ascertain  the  relative  effects  of  the  different  substances  upon  the 
heart,  they  used  them  all  in  a  very  concentrated  form,  the  air  being  in  many  of  the 
experiments  made  to  bubble  through  the  liquid  contained  in  a  Wolfe's  bottle  on  its 
way  to  a  tube  tied  into  the  trachea ;  so  that,  to  quote  the  words  of  the  Committee, 
'  the  air  passed  into  the  animal's  lungs  was  saturated  with  the  vapour  of  the  substance 
used.'  l     Hence  these  experiments,  though  very  interesting  from  the  new  facts  which 

1  See  Keport  on  the  Action  of  Anaesthetics,  &c,  Brit.  Med.  Jbnrn.  Dec.  18, 1880,  p.  957. 
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they  elicited  regarding  '  ethidene,'  and  valuable  as  respects  ether,  by  showing  that  it 
may  be  safely  given,  so  far  as  the  heart  is  concerned,  in  a  very  concentrated  form, 
have  really  little  bearing  upon  the  use  of  chloroform  in  the  human  subject,  where  it 
is  well  understood  that  the  agent  must  be  given  largely  diluted  with  air. 

But  these  researches,  by  placing  before  the  profession  in  an  exaggerated  form  the 
effects  of  chloroform  as  a  cardiac  sedative,  have  tended  to  foster  the  idea  that  if 
chloroform  kills,  it  always  does  so  from  the  heart,  and  that  the  pulse  is  the  main 
thing  to  be  attended  to  in  its  administration. 

Against  this  pernicious  error  I  have  endeavoured  in  the  earlier  parts  of  this 
article  to  raise  an  emphatic  protest.  I  have  pointed  out  how  liable  the  breathing  is 
to  become  obstructed  under  chloroform,  whether  by  the  falling  back  of  a  relaxed 
tongue  or  by  closure  of  the  valve  of  mucous  membrane  which  guards  the  orifice  of 
the  larynx ;  and  further,  how  obstruction  from  either  of  these  causes  may  occur 
without  premonitory  stertor,  in  an  insidious  manner  requiring  the  utmost  vigilance 
for  its  detection ;  so  that,  unless  the  attention  is  fixed  upon  the  respiration,  mere 
heaving  of  the  chest  and  abdomen  (which  will  continue  long  after  air  has  ceased  to 
enter  the  lungs),  though  doing  nothing  for  the  respiratory  function,  may  be  mistaken 
for  effective  breathing ;  the  patient  meanwhile  being  exposed  to  the  serious  dangers 
which  attend  a  combination  of  asphyxia  with  the  effects  of  chloroform.  On  the 
other  hand,  I  have  contended  that  if  the  breathing  is  carefully  observed,  and  the 
obstructions  referred  to  are  removed  as  soon  as  they  occur,  due  care  being  taken  to 
avoid  pushing  the  agent  beyond  what  is  needful  to  produce  its  anaesthetic  and  relaxing 
effects,  the  chloroform  being  given  well  mixed  with  the  air  by  means  of  a  folded 
towel  held  loosely  over  the  face,  all  fear  of  primary  failure  of  the  heart  may  be 
dismissed  from  the  mind. 

The  experience  of  the  last  twelve  years  has  confirmed  me  in  the  soundness  of  this 
doctrine  ;  and  I  venture  to  think  it  not  undeserving  of  careful  consideration,  that  in 
my  hospital  cases  I  have  still  entrusted  the  administration  of  the  chloroform,  not  to 
a  specialist  or  to  a  person  of  very  large  experience,  but  to  a  succession  of  senior 
students,  changing  from  month  to  month,  whose  only  qualification  for  the  duty  is  that 
they  must  previously  have  served  the  office  of  dresser,  and  that  they  strictly  carry 
out  certain  simple  instructions,  among  which  is  that  of  never  touching  the  pulse,  in 
order  that  their  attention  may  not  be  distracted  from  the  respiration.  I  have  also 
systematically  abstained  from  making  any  preliminary  examination  of  the  heart,  thus 
avoiding  needless  alarm,  which  we  know  to  have  been  the  cause  of  some  fatal  events 
both  with  chloroform  and  with  ether.1  Such  has  been  my  practice  since  I  first 
obtained  the  office  of  full  surgeon  to  a  large  hospital  tweutj^-one  years  ago,  and  I  have 
never  had  reason  to  regret  it. 

During  this  long  period  I  have  often  operated  upon  patients  known  to  be  affected 
with  disease  of  the  heart,  and  among  the  rest  there  must  necessarily  have  been  in- 
cluded many  affected  with  fatty  degeneration  of  its  muscular  fibres,  which  is  regarded 
a,s  the  most  formidable  condition  with  reference  to  chloroform. 

It  happened  not  long  ago  that  an  elderly  lady,  whose  mamma  I  removed  for  scirrhus, 
died  a  few  days  after  the  operation  from  the  singular  complication  of  perforation  of  the 
duodenum  hy  an  ulcer  caused  apparently  by  the  irritation  of  gall-stones.  She  had  taken  the 
chloroform  quite  well ;  but  I  found  on  post-mortem  examination  that  the  heart  was  affected 
with  as  extreme  a  degree  of  fatty  degeneration  and  at  the  same  time  thinning  of  the  ventri- 
cular walls  as  I  could  well  imagine  to  be  consistent  with  the  maintenance  of  the  circulation. 

Such  being  my  own  experience,  and  well  knowing  how  apt  the  administrator  is 
to  fail  to  notice  the  insidious  obstruction  of  the  respiratory  passages,  I  cannot  help 
believing  that  in  many  of  the  cases  reported  in  the  journals  where  primary  failure  of 
the  heart  is  stated  to  have  occurred,  mere  respiratory  movement  without  respiratory 
function  has  been  mistaken  for  true  breathing  continuing  after  cessation  of  the 
pulse. 

It  is,  alas !  true  that  I  can  no  longer  speak  of  never  having  had  in  my  own 

1  For  an  instance  of  death  from  fright  at  the  commencement  of  the  inhalation  of  ether, 
aee  Brit.  Med.  Journ.  Nov.  17,  1877;  case  reported  by  Dr  Lowe,  of  Lincoln. 
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experience  a  death  occasioned  by  chloroform.  One  unmistakable  instance  of  this 
fearful  calamity  occurred  lately  in  my  private  practice.  But  the  circumstances  were 
such  as  seem  to  me  to  preclude  the  idea  of  syncope.     They  were  as  follows : — 

A  strong,  healthy  man,  27  years  of  ape,  came  under  my  care  with  a  lumbar  abscess 
unconnected  with  the  vertebrae.  I  proposed  to  open  it  under  chloroform,  which  was 
administered  from  a  folded  towel.  The  patient  struggled  rather  more  than  usual  during  the 
administration,  which  had  not  been  carried  to  the  degree  of  producing  muscular  relaxation 
when  he  began  to  make  a  spurious  snoring  or  snorting  noise,  which  is  generally  a  sure 
indication  that  the  patient  requires  more  chloroform.  Mr.  Watson  Cheyne,  who  was  giving 
the  chloroform  for  me,  had,  however,  removed  the  cloth  from  the  face,  and  I  was  about  to 
remark  that  this  was  an  unnecessary  precaution,  when  the  patient  fell  into  a  sort  of  epilep- 
tiform condition,  attended  with  a  state  of  spasm  of  the  respiratory  muscles  and  wide  dilatation 
of  the  pupils,  while  the  face  was  deeply  livid.  As  no  respiratory  movements  were  going  on, 
I  had  him  drawn  up  on  the  table  so  as  to  make  the  head  dependent,  and  commenced  artificial 
respiration,  while  the  tongue  was  drawn  forward  with  artery  forceps.  The  chest,  however, 
seemed  fixed  in  the  state  of  expiration,  so  that  compression  of  the  thorax  caused  no  escape  of 
air,  while  the  drawing  up  of  the  arms  equally  failed  to  cause  the  entrance  of  any.  I  have 
frequently  performed  artificial  respiration,  but  never  before  met  with  such  a  state  of  things. 
Cold  water  was  dashed  upon  the  chest  and  abdomen,  and,  whether  as  a  consequence  of  this 
or  not,  two  spasmodic  acts  of  inspiration  took  place,  separated  by  a  considerable  interval. 
I  opened  the  trachea,  but  in  the  condition  of  the  thoracic  walls  which  I  have  described,  this 
procedure  was  in  itself  completely  futile.  Some  little  time  having  been  lost  in  vain  attempts 
at  artificial  respiration,  I  passed  down  the  trachea  from  the  wound  a  piece  of  wide  india- 
rubber  tubing  several  inches  long,  and  by  blowing  into  this  succeeded  in  inflating  the  lungs, 
as  was  indicated  by  rising  of  the  abdomen  and  very  slight  elevation  of  the  ribs,  and  I 
continued  artificial  respiration  in  this  way  for  about  half  an  hour  in  vain.  The  pulse  had 
been  observed  to  be  good  just  before  the  occurrence  of  the  alarming  symptoms.  What  its 
condition  was  during  their  presence  we  were  too  much  occupied  to  ascertain ;  but  the  great 
lividity  of  the  face,  and  indeed  of  the  whole  body,  clearly  indicated  that  the  heart  continued 
to  drive  imperfectly  oxygenated  blood  through  the  vessels  long  after  the  respiration  had  been 
arrested  by  muscular  spasm.  We  obtained  permission  to  examine  the  heart  twenty-four 
hours  after  death,  and  found  its  muscular  substance  abundant  and  healthy,  and  its  valves  all 
competent.  With  the  exception  of  some  spots  of  slight  Opacity  on  the  mitral  valve,  it  was  a 
thoroughly  healthy  heart.  Its  cavities  contained  fluid  blood  ;  and  this  escaping  on  the 
removal  of  the  organ  from  the  body,  the  relative  amount  in  the  cavities  of  the  two  sides 
was  not  ascertained.  I  afterwards  learned  that  the  patient  had  been  in  a  state  of  extreme 
terror  at  the  prospect  of  taking  the  chloroform  ;  and  I  suspect  that  this  may  have  been  the 
cause  that  determined  the  occurrence  of  the  strange  state  of  nervous  excitement  which  proved 
fatal  to  him.  By  a  curious  coincidence  it  happened  that  the  medical  man  who  recom- 
mended this  patient  to  my  care,  on  learning  of  our  disaster,  wrote  to  me  stating  that  a  short 
time  previously  he  had  met  with  a  very  similar  state  of  epileptiform  spasm  of  the  respiratory 
muscles  in  a  man  in  whom  he  was  examining  a  simple  fracture  without  chloroform.  It  lasted 
so  long  that  my  friend  considered  that  it  was  on  the  verge  of  proving  fatal.  Of  course  in 
my  case  the  chloroform  was  the  cause  of  the  fatal  event ;  but  my  impression  is  that  it  would 
have  been  as  likely  to  happen  under  any  other  anaesthetic. 

Quite  recently  the  subject  of  the  different  effects  produced  by  an  anaesthetic, 
according  to  the  proportion  which  it  bears  to  the  air  in  which  it  is  diffused,  has  been 
brought  forward  in  an  exceedingly  striking  manner  by  Monsieur  Paul  Bert.  Ex- 
perimenting in  a  manner  essentially  similar  to  that  adopted  by  Dr.  Snow,  diffusing 
various  quantities  of  the  anaesthetic  in  air  contained  in  a  vessel  of  known  capacity, 
so  large  as  to  avoid  all  chance  of  asphyxial  complications,  he  has  arrived  at  remark- 
able conclusions.  So  far  as  I  can  gather  from  the  very  brief  account  which  he  has 
published  ('Comptes  Bendus,'  Nov.  14,  1881),  he  concludes  that  there  -is  a  certain 
percentage  below  which  chloroform  fails  to  produce  any  anaesthetic  effect,  however 
long  it  continues  in  operation ;  that  there  is  another  percentage,  at  or  above  which 
it  proves  mortal  (I 'animal  finit  par  mcnirir);  and  that  between  these  two  definite  pro- 
portions there  is  a  '  workable  zone '  ('  zone  maniable ')  which  produces  anaesthesia,  but 
does  noti  kill ;  and  when  the  quantity  of  chloroform  is  such  as  to  be  about  the 
middle  of  this  zone  maniable,  the  animal  is  rapidly  anaesthetised  ('  il  est  tres  rapide- 
ment  anesthesie '),  and  yet  may  be  safely  left  for  an  indefinite  time  in  the  same 
atmosphere  (the  experiment  was  sometimes  continued  as  long  as  two  hours),  '  sans 
qu'on  ait  a  s'occuper  ni  a  s'inquieter  de  lui.'  Curiously  enough,  the  smallest  mortal 
proportion  was  just  double  the  smallest  anaesthetic  quantity ;  and  this  held  for  all 
kinds  of  animals,  although  the  absolute  amount  differed  for  different  species.     And 
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the  same  law  obtained  with  ether,  bichloride  of  methylene,  and  other  anaesthetics 
which  were  made  the  subjects  of  experiment. 

These  views  are  so  startling  that,  if  it  were  not  for  M.  Paul  Bert's  high 
scientific  reputation,  we  should  be  disposed  to  disregard  them  altogether.  There 
can,  however,  be  no  doubt  of  their  great  importance  if  correct ;  and  I  have 
endeavoured  to  test  their  accuracy  by  some  experiments  similar  to  his  with  one  of 
the  species  which  he  employed,  viz.  the  mouse :  and  though  my  experience  is  very 
limited,  being  confined  to  results  obtained  from  a  single  family  of  white  mice,  yet  it 
seems  deserving  of  mention. 

There  were  four  young  ones  just  ready  to  leave  their  dam,  and  I  found,  as  Dr.  Snow  had 
done,  that  the  young  animals  of  this  species  were  more  tolerant  of  chloroform  than  the 
adult.  The  creature  was  in  every  case  introduced  into  a  large  glass  jar  of  known  capacity, 
containing  air  through  which  a  certain  percentage  by  weight  of  chloroform  had  heen 
thoroughly  diffused,  assuming  one  hundred  cubic  inches  of  air  to  weigh  thirty-one  grains, 
which  for  practical  purposes  was  sufficiently  accurate. 

Seven  per  cent.,1  which  is  the  middle  of  Paul  Bert's  zone  maniable  for  the  mouse,  proved 
much  too  strong  for  my  animals  ;  causing  complete  arrest  of  the  breathing  in  one  of  the 
young  ones  in  a  quarter  of  an  hour,  though  it  recovered  on  being  at  once  withdrawn  from 
the  chamber.  An  adult,  the  father  of  the  family,  was  killed  by  the  same  percentage  in  four 
minutes,  and,  the  chest  being  at  once  opened,  the  heart  was  found  to  have  entirely  lost  its 
irritability,  failing  to  contract  when  pricked  with  a  needle.  This  percentage,  then,  was 
clearly  within  Paul  Bert's  mortal  zone  for  these  white  mice.  Four  per  cent.  (4*9  being  the 
extreme  lower  limit  of  Paul  Bert's  zone  maniable  for  the  mouse)  caused  complete  anaesthesia 
in  three  minutes  and  a  half  in  another  of  the  young  animals ;  and  this  atmosphere  being 
continued  in  operation  produced  a  progressively  lowering  effect  upon  the  breathing,  which 
was  reduced  in  the  course  of  one  hour  and  twenty  minutes  fi'om  two  hundred  per 
minute  to  twenty-eight  shallow  and  irregular  respirations,  after  which  the  animal  died.  The 
heart  was,  however,  found  beating  when  the  chest  was  opened  twenty  minutes  later,  and  the 
exposed  organ  continued  to  pulsate  even  for  another  hour,  showing  how  little  its  power  had 
been  affected  by  the  chloroform  in  the  more  diluted  state. 

The  experiments  being  continued  on  the  following  day,  three  per  cent,  of  chloroform 
rendered  one  of  the  young  animals  completely  passive  in  two  minutes  and  a  half:  and  within 
four  minutes  it  had  brought  the  respirations  down  to  seventy-eight,  and  in  the  course  of  one 
hour  and  three-quarters  reduced  them  to  about  twenty  feeble  and  irregular  movements ;  after 
which  they  ceased  entirely,  and  did  not  recur,  although  the  animal  was  withdrawn  from  the 
chamber  within  two  minutes  and  a  half  of  their  cessation.  The  more  rapid  anaesthesia  and 
greater  depression  of  the  respiration  occasioned  by  this  smaller  percentage  of  chloroform  are, 
I  believe,  to  be  explained  by  a  feeble  state  of  the  animal,  caused  by  its  having  been  the 
subject  of  the  first  experiment  on  the  previous  day.  The  feet  illustrates  the  different  suscepti- 
bilities to  chloroform  that  may  be  presented  by  the  same  individual  under  different  circum- 
stances. 

Two  per  cent.,  tried  with  another  of  the  young  mice,  made  the  animal  stagger  in  about 
two  minutes,  but  failed  to  produce  complete  anaesthesia  in  an  hour  ;  and  at  that  time  the 
respirations  continued  as  high  as  one  hundred  and  sixty  per  minute.  But  after  the  lapse  of 
another  hour  anaesthesia  was  found  to  be  complete,  and.  the  respirations  reduced  to  eighty-six. 
In  the  course  of  two  hours  more  the  breathing  was  further  lowered  to  fifty-six,  and  it  was 
evident  that  death  would  occur  in  no  long  time  if  the  animal  were  kept  in  the  same  atmo- 
sphere. It  was  removed,  and  recovery  took  place,  but  only  very  slowly,  no  movement  of 
the  limbs  showing  itself  for  nearly  an  hour. 

Lastly,  a  percentage  intermediate  between  those  of  the  last  two  experiments  was  tried,  viz. 
two  and  a  half.  It  produced  anaesthesia  somewhat  slowly  in  the  young  animal  subjected  to  it, 
requiring  a  quarter  of  an  hour  for  complete  relaxation.  The  respirations  meanwhile  had  come 
down  from  about  two  hundred  to  one  hundred  and  sixty-eight,  and  after  the  lapse  of  twenty- 
two  minutes  more,  had  fallen  to  one  hundred  and  four.  The  animal  was  now  left  unobserved 
in  the  chamber  for  another  hour,  and  at  the  end  of  that  time  it  was  found  dead.  It  will  be 
observed  that  two  and  a  half  per  cent.,  though  it  anaesthetised  more  slowly,  yet  killed  sooner 
than  four  per  cent,  had  done  on  the  previous  day.  The  subject  of  the  experiment  had,  I 
fear,  been  weakened  by  being  kept  in  less  favourable  hygienic  conditions  since  it  was  got 
from  the  dealer  the  day  before. 

The  facts  elicited  by  these  experiments,  though  not  numerous,  seem  to  me  in- 
structive. In  the  first  place,  they  afford  an  illustration  of  Dr.  Snow's  important 
principle,  that  there  are  two  essentially  different  ways  in  which  chloroform  may  kill ; 

1  It  is  to  be  borne  in  mind  that  the  percentage  by  weight  is  a  totally  different  figure  from 
the  percentage  by  volume  used  by  Dr.  Snow  and  adopted  in  Part  I.  of  this  article,  the  vapour 
of  chloroform  being  4-2  times  heavier  than  air. 
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viz.  by  a  directly  sedative  action  on  the  heart  when  the  chloroform  is  in  large  pro- 
portion to  the  air,  and  by  a  suspension  of  the  respiratory  function,  while  the  heart 
is  still  acting,  when  the  chloroform  is  largely  diluted.  They  also  show  how  different 
individuals  of  the  same  species,  and  even  the  same  individual  at  different  times,  may 
differ  in  susceptibility  to  chloroform.  And  in  the  third  place  they  indicate,  I 
fear,  but  too  plainly,  that  we  cannot  by  any  means  trust  implicitly  to  the  existence  of 
Paul  Bert's  three  distinct  zones.  For  we  have  seen  that  a  proportion  of  chloroform 
which  produced  anaesthesia  so  extremely  slowly  that,  if  it  was  within  the  anaesthetic 
zone  at  all,  it  must  have  been  at  its  very  lowest  limit,  nevertheless  exerted  a 
gradually  increasing  deleterious  influence,  tending  at  last  to  a  fatal  result.  And 
when  the  proportion  was  increased  so  as  to  make  any  approach  to  the  '  very  rapid  ' 
anaesthetising  effect  which,  as  M.  Bert  tells  us,  characterises  the  middle  of  the  zone 
maniable,  a  similar  but  more  rapid  deleterious  action  was  observed,  causing  death 
considerably  within  the  two  hours  referred  to  by  M.  Bert.  We  see,  therefore,  that, 
for  those  animals  at  least,  there  existed  no  efficiently  anaesthetic  mixture  of  chloro- 
form and  air  which  could  safely  be  left  in  continuous  action  for  such  a  length  of 
time  as  is  not  unfrequently  occupied  by  a  surgical  operation. 

Hence,  whether  we  regard  the  various  degrees  of  susceptibility  to  chloroform 
shown  by  different  individuals,  or  the  sure  though  gradual  lethal  effects  of  even  the 
smallest  proportion  which  suffices  to  be  anaesthetic,  I  fear  the  proposal  which  I 
understand  M.  Bert  to  make,  that  the  zone  maniable  having  been  ascertained  for 
man,  a  corresponding  atmosphere  should  be  provided  in  a  large  reservoir,  from  which 
the  patient  should  be  allowed  to  inspire  continuously  throughout  the  duration  of  an 
operation,  must  be  rejected  as  highly  dangerous. 

But,  although  I  have  thus  failed  to  verify  M.  Paul  Bert's  precise  conclusions,  yet  1 
believe  we  owe  him  a  deep  debt  of  gratitude  for  his  researches.  The  experiments 
which  I  have  conducted  on  the  lines  which  he  has  laid  down  have  made  manifest 
an  important  truth  entirely  new  to  me.  I  had  always  supposed  that  a  chloroform 
atmosphere  sufficiently  strong  to  produce  anaesthesia  would,  if  continued,  soon  lead  to  a 
fatal  result.  Such  certainly  is  apt  to  be  the  case  with  chloroform  administered  by 
means  of  a  folded  towel.  It  once  fell  to  my  lot  to  see  a  patient  who  had  been  left  for 
only  a  few  minutes  with  the  cloth  lying  over  the  face  after  full  anaesthesia  had  been 
produced,  in  consequence  of  the  attention  of  the  administrator  having  been  distracted 
by  other  matters  ;  and  I  shall  never  forget  the  result.  Respiratory  movements  had 
entirely  ceased,  and  the  face  had  a  deadly  pallor,  and  for  a  while  it  appeared  as  if 
the  patient  was  dead,  though  happily  revival  took  place  after  protracted  artificial 
respiration.  And  I  have  seen  other  patients  thrown  into  a  condition  of  distinct 
peril  from  the  same  cause  carried  to  a  minor  degree.  Yet  we  have  seen  in  the 
experiments  above  recorded  that,  even  in  animals  which  seem  to  have  been  peculiarly 
sensitive  to  the  action  of  chloroform,  atmospheres  which  produced  anaesthesia  in  a 
very  few  minutes  did  not  cause  death  till  they  had  continued  in  action  considerably 
more  than  an  hour.  Those  atmospheres  had  the  peculiarity  of  being,  on  the  one 
hand,  extremely  mild,  and,  on  the  other  hand,  constant  in  quality  :  and,  assuming 
that  effects  more  or  less  closely  analogous  would  follow  in  the  human  subject,  it  is 
clear  that  we  ought  to  make  a  systematic  attempt  to  attain  them.  If  for  the  fitful 
mode  of  administration  by  the  folded  towel,  with  atmospheres  perpetually  oscillating 
between  the  needlessly  strong  and  the  uselessly  weak,  we  can  substitute  a  method 
which  shall  give  a  uniform  and  at  the  same  time  a  mild  anaesthetic  air,  we  may 
anticipate  very  beneficial  results.  The  avoidance  of  the  needlessly  strong  atmospheres 
can  hardly  fail  to  diminish  the  chances  of  mishap  from  inadvertence,  and  this  in  two 
ways  :  first,  by  making  respiratory  embarrassments  less  likely  to  occur  ;  and,  secondly, 
by  rendering  it  far  less  dangerous  to  continue  the  administration  of  the  anaesthetic  when 
the  patient  is  fully  under  its  influence.  An  equable  exhibition  of  the  drug  will  also 
save  time,  and  thus  not  only  promote  the  convenience  of  the  surgeon,  but  also 
the  comfort  of  the  patient,  since  the  after-effects  of  the  narcotic  are  more  or  less 
proportioned  to  the  length  of  the  period  during  which  it  has  continued  in 
operation. 
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Moreover,  the  facts  which  M.  Paul  Bert  has  elicited  may  well  embolden  us  to 
continue  a  steady  administration  of  the  chloroform  after  the  patient  has  been  brought 
fully  under  its  influence.  For  we  know  that,  when  complete  anaesthesia  has  been 
brought  about,  a  very  much  smaller  proportion  of  the  chloroform  is  needed  for  the 
maintenance  of  that  state  than  was  required  for  its  production  :  all  that  is  necessary 
being  to  supply  enough  to  compensate  for  the  elimination  of  the  drug  by  the  lungs 
and  other  emunctory  organs.  Hence,  if  an  atmosphere  of  the  mild  but  constant 
character  referred  to,  while  effective  for  the  rapid  production  of  anaesthesia,  may  in 
the  lower  animals  be  continued  for  an  hour  or  more  of  full  strength  without  causing 
death,  it  seems  only  reasonable  to  anticipate  that,  if  the  greatly  reduced  proportion 
that  suffices  for  maintaining  anaesthesia  were  substituted  when  the  patient  had  been 
fully  subdued,  it  might  be  steadily  continued  without  danger  for  any  length  of  time 
that  might  be  desirable.  And  I  need  hardly  remark  on  the  convenience  that  would 
result  from  such  an  arrangement,  as  compared  with  the  liability  to  partial  recovery 
with  its  attendant  struggling  in  the  middle  of  an  operation,  when  chloroform  is  given 
from  the  folded  towel  by  any  but  very  experienced  administrators. 

But  there  is  reason  to  believe  that  other  important  advantages  will  be  gained  by 
more  uniform  administration.     It  would  appear  that  there  are  serious  objections  to 
allowing  the  patient  to  recover  from  time  to  time  from  the  effects  of  the  chloroform. 
Dr.  Kirk  of  Glasgow  made,  several  years  ago,  some  interesting  observations  bearing 
on  this  subject,  which  have  not  yet  been  published,  but  which  he  kindly  allows  me 
to  refer  to.     He  found  that  if  a  cat  was  placed  in  a  jar  containing  an  anaesthetic 
mixture  of  chloroform  with  air,  and  removed  when  it  was  only  partially  anaesthetised, 
and  at  once  examined  with  the  stethoscope,  the  pulse  always  made  a  sudden  and  con- 
siderable rise  from  the  depression  which  the  chloroform  occasioned,  and  not  unfre- 
quently  this  rise  was  followed  by  a  complete  suspension  of  audible  cardiac  pulsations, 
lasting  it  might  be  for  an  entire  minute.   If,  however,  the  animal  was  retained  in  the 
jar  till  complete  anaesthesia  was   effected,  such  suspension  of  pulsation  was  never 
observed.     I  am  not  aware  that  anything  exactly  corresponding  has  been  observed  in 
the  human  subject.    But  I  have  often  seen  great  pallor  precede  vomiting  under  chloro- 
form ;  and  it  seems  probable  that  this  vomiting,  and  the  depression  which  accompanies 
it,  have  been  due   to  the  fitful  way  in  which  we  have   been  in  the  habit  of  giving 
chloroform  with  the  folded  towel.    For  Dr.  Kirk,  who  has  paid  great  attention  to  this 
subject,  informs  me  that  he  has  never  seen  vomiting  occur  under  chloroform  except 
during  recovery  from  the  anaesthesia.    And  this  experience  is  strikingly  confirmed  by 
Mr.  Meredith,  of  the  Samaritan  Hospital,  who  tells  me  that  he  avoids  vomiting  during 
ovariotomy  by  giving  chloroform  with   Junker's  inhaler,  in  which  air  is  driven  by 
Richardson's  hand-bellows  through  a  bottle  of  the  liquid,  and  thence  into  a  vulcanite 
mask  over  the  mouth  and  nose,  where  it  mixes  freely  with  pure  atmospheric  air 
inhaled  through  a  valve  in  the  mask.     In  this  way  the  chloroform  is  given  in  a  mild 
and  very  uniform  manner  till  the  patient  is  fully  anaesthetised,  and  afterwards  any 
approach  to  recovery  is  anticipated  by  the  occasional  use  of  the  bellows.     And  not 
only  is  vomiting  prevented  during  the  operation,  but  the  further  highly  satisfactory 
result  is  obtained  that  the  patient  is  not  affected  to  any  material  extent  with  the 
after-sickness  which   formerly  proved  so  serious   in   ovariotomy,   and  induced  Dr. 
Keith  to  abandon  chloroform  in  favour  of  ether. 

Vomiting  under  anaesthesia  is  a  serious  matter,  requiring  prompt  attention  in  the 
way  of  turning  the  head  well  to  one  side,  in  order  to  avoid  the  risk  of  vomited 
matter  passing  into  the  larynx.  Ether  seems  more  liable  to  cause  vomiting  during 
actual  anaesthesia  than  chloroform,  and  several  of  the  deaths  under  ether  which  have 
been  published  have  been  from  this  cause.  But  after- sickness  appears  to  be  much 
more  frequent  and  more  distressing  with  chloroform  administered  by  means  of  a 
folded  towel  than  with  ether  ;  and  it  will  be  a  great  point  gained  if  this  serious  draw- 
back, together  with  the  depression  that  attends  it,  can  be  got  rid  of. 

Junker's  inhaler  acts  admirably  in  experienced  hands ;  but  the  working  of  the 
bellows  is  a  somewhat  irksome  business ;  and  there  is,  besides,  the  great  disadvantage  of 
a  special  apparatus  which  may  not  be  always  at  hand,  and  which,  if  not  in  frequent 
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use,  is  liable  to  get  out  of  order.  And  I  cannot  but  think  that,  if  the  valve  of  the 
mask  is  not  properly  managed,  there  will  be  clanger  of  the  chloroform  being  given 
in  too  concentrated  a  form. 

A  much  more  simple  way  of  giving  chloroform  in  a  continuous  and  equable 
manner  is  that  of  dropping  it  frequently,  by  means  of  a  drop-bottle,  upon  a  flannel 
bag  stretched  over  a  wire  frame,  as  was,  I  believe,  first  suggested  by  the  late  Dr. 
Skinner,  of  Liverpool.  The  drop-bottle  may  be  very  simply  made  by  providing  an 
ordinary  bottle  with  a  second  cork  traversed  by  a  piece  of  glass  tube  sufficiently 
small  in  calibre  to  allow  only  one  or  two  minims  to  escape  at  once  when  the  bottle 
is  momentarily  inverted.  Special  drop-bottles  of  more  durable  and  convenient  con- 
struction may  be  got  from  the  instrument-makers ;  but  for  an  emergency,  a  cork 
with  a  small  notch  cut  out  of  one  side,  introduced  into  a  common  bottle,  will  answer 
the  purpose  sufficiently  well.  By  these  means  chloroform  may  be  given  in  a  very 
steady,  continuous  manner ;  and  some  who  are  accustomed  to  this  method  speak  very 
highly  in  its  favour.  But  Dr.  Skinner's  bag  is  needlessly  large ;  and  from  this 
circumstance,  and  also  from  the  very  accurate  manner  in  which  it  applies  itself  to  the 
face  by  means  of  an  elastic  band  at  its  orifice,  it  must  be  apt,  unless  cautiously  used, 
to  accumulate  too  large  a  quantity  of  chloroform ;  and  I  know  that  deaths  have 
occurred  under  its  use. 

A  much  smaller  frame  is  also  sold  by  the  instrument-makers,  with  a  corre- 
spondingly smaller  flannel  bag,  fitting,  like  Skinner's,  accurately  to  the  face.  This 
apparatus  proved  on  trial  amply  adequate,  anaesthesia  being  very  rapidly  induced, 
Avith  extremely  little  consumption  of  chloroform.  But,  even  though  so  much  smaller, 
the  closely  fitting  bag  seemed  to  me  liable  to  the  danger  of  giving  the  chloroform  too 
strong,  especially  when  the  breathing  is  shallow.  I  therefore  made  trials  with  a 
piece  of  flannel  stretched  over  the  small  frame,  but  having  an  interval  of  about 
half  an  inch  between  its  border  and  the  skin  of  the  face ;  and  I  found  that  a 
piece  with  an  area  of  nine  square  inches  arranged  in  this  way,  and  kept  constantly 
moist  with  chloroform,  failed  to  induce  anaesthesia  within  a  reasonable  time  in  an 
adult  male,  but  answered  the  purpose  well  if  a  piece  of  rag  was  thrown  lightly  round 
the  interval  between  the  flannel  and  the  skin ;  so  as  to  check,  but  not  altogether 
prevent,  the  flowing  away  of  the  heavy  vapour  of  the  chloroform.  Thus  I  seemed 
to  have  arrived  at  an  arrangement  as  near  the  lower  limit  of  efficiency  as  was 
possible.  And  as  there  is  no  special  virtue  in  flannel,  as  compared  with  a  single 
layer  of  linen  of  coarse  texture,  I  substituted  for  the  frame  and  flannel  the  corner  of 
a  towel,  pursed  up  systematically  into  a  concave  mask  to  cover  the  mouth  and  nose 
by  pinching  it  together  at  such  a  distance  from  the  corner  that,  when  the  pinched- 
up  part  is  held  over  the  root  of  the  nose,  the  corner  extends  freely  to  the  point  of 
the  chin. 

The  cap  formed  in  this  manner  being  so  arranged  upon  the  face,  chloroform  is 
gradually  dropped  upon  it  till  the  greater  part  of  it  is  soaked,  the  edges  being  left 
dry  to  avoid  irritation  of  the  skin  by  the  liquid ;  and  the  moist  condition  is  main- 
tained by  frequent  dropping  until  the  requisite  physiological  effects  are  produced  ; 
the  respiration  being  at  the  same  time  carefully  watched  with  a  view  to  the  instant 
adoption  of  the  measures  described  at  page  609  in  case  of  any  obstruction  to  the  free 
entrance  of  air.  When  full  anaesthesia  has  been  produced,  it  is  steadily  maintained 
by  dropping  with  about  half  the  frequency  :  for  I  find  that  half  the  quantity  of 
chloroform  per  minute  that  is  used  for  producing  anaesthesia,  is  not  far  from  the 
amount  required  for  maintaining  it.  Any  one  accustomed  to  giving  chloroform  with 
the  folded  towel  or  compress  has  to  learn  to  avoid  the  two  extremes  of  applying 
the  drop-bottle  too  seldom,  and  putting  on  too  much  chloroform  at  a  time. 

In  giving  chloroform  in  this  manner,  it  is  of  great  importance  to  bear  in  mind 
that  the  amount  inhaled  is  proportioned  to  the  surface  which  is  moistened,  so  that  it 
would  not  be  right  to  use  an  indefinitely  large  piece  of  the  towel  for  the  purpose. 
When  the  cap  is  made  as  above  directed,  large  enough  to  extend  freely  from  the  root 
of  the  nose  to  the  point  of  the  chin,  the  part  which  is  moistened  during  the  produc- 
tion of  anaesthesia  has  an  area  of  about  nine  square  inches  (that  of  a  circle  three  and 
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a  half  inches  in  diameter)  in  the  case  of  the  adult  male.  But  the  apparatus  is  self- 
adjusting  in  so  far  that  the  cap  varies  in  dimensions  with  the  face,  which  again  is 
more  or  less  proportioned  to  the  size  of  the  body;  and  thus,  for  example,  a  very 
much  smaller  evaporating  surface  is  provided  for  a  young  child  than  for  an  adult. 
It  is  further  self-regulating  in  this  respect,  that  when  the  breathing  is  shallow,  and 
the  quantity  of  air  to  be  mixed  with  the  chloroform  consequently  diminished,  the 
percentage  of  the  chloroform  is  not  correspondingly  increased,  because  a  much  smaller 
amount  evaporates  under  those  circumstances  than  when  the  air  is  moved  freely 
over  the  cloth  in  deep  inspiration ;  and  further,  when  the  vapour  is  not  drawn  into 
the  chest,  its  density  causes  it  to  flow  away  under  the  loose  margins  of  the  cap, 
instead  of  accumulating  as  it  would  do  under  a  closely  fitting  bag. 

When  the  surface  of  the  towel  is  restricted  as  above  recommended,  the  proportion 
of  chloroform  to  the  air  inhaled  is  extremely  small.  In  order  to  estimate  this 
proportion,  it  is  necessary  to  ascertain,  on  the  one  hand,  how  much  chloroform  enters 
the  lungs  per  minute,  and,  on  the  other  hand,  how  much  air  is  inhaled  during  the 
same  period.  The  former  element  is  obtained  as  follows  : — The  drop-bottle  being 
graduated,  the  quantity  of  chloroform  employed  for  the  production  of  full  anaesthesia 
is  determined  by  inspection,  and  the  number  of  minutes  which  have  elapsed  during 
the  process  is  also  noted.  The  amount  of  chloroform  which  is  known  to  be  necessary 
to  moisten  the  cap  being  subtracted  from  the  whole  employed  gives  the  quantity 
which  has  evaporated  from  both  surfaces  during  the  time  of  administration ;  and 
this  divided  by  the  number  of  minutes  gives  the  total  evaporation  per  minute. 
Then,  allowing  with  Michael  Foster  that  inspiration  occupies  about  ^j-  of  the  whole 
respiratory  period,  this  fraction  of  the  total  evaporation  per  minute  is  that  which 
was  given  off  from  both  sides  of  the  cap  per  minute  during  inspiration.  But  this 
does  not  all  really  enter  the  lungs  :  a  certain  quantity  of  the  heavy  vapour,  particularly 
of  that  which  comes  from  the  upper  surface,  falls  away  unconsumed,  and  this  loss 
cannot  be  considered  less  on  the  average  than  a  third  of  the  quantity  given  off  from 
both  surfaces  during  inspiration,  so  that  two-thirds  of  that  amount  is  approximately 
the  quantity  of  chloroform  inhaled  per  minute.  In  order  to  form  an  estimate  of  the 
quantity  of  air  with  which  this  chloroform  is  mixed,  I  have  carefully  ascertained,  by 
simple  means  which  I  need  not  here  describe,  the  number  of  cubic  inches  expired  per 
minute  by  myself  and  also  by  a  healthy  woman  of  about  the  average  stature,  both 
during  tranquil  breathing  in  the  recumbent  posture  and  during  the  shallowest 
respiration  which  it  was  possible  to  maintain  for  a  minute  together,  so  shallow, 
indeed,  as  to  produce  serious  discomfort  from  the  besoin  de  respirer.  I  also  tried  in 
my  own  case  the  product  of  full  breathing.     The  results  were  as  follows  : — 

For  myself. 

Deep  respiration  gave        ....     1350  cubic  inches  per  minute. 
Tranquil  respiration  gave ....       540  „  „ 

Shallowest  possible  respiration  gave  .        ' .       200  „  ,, 

For  woman  of  about  average  stature. 

Tranquil  respiration  gave  ....        360  cubic  inches  per  minute. 
Shallowest  respiration  gave        .         .         .235  „  „ 

From  these  figures  we  can  form  a  fair  estimate  of  the  amount  of  air  taken  into 
the  lungs  per  minute  in  any  given  case  of  administration  ;  and  allowing  31  grs.  for 
every  100  cubic  inches,  we  calculate  the  percentage  by  weight  of  the  chloroform  to 
the  inspired  air,  bearing  in  mind,  of  course,  the  relation  of  the  specific  gravity  of 
chloroform  to  the  fluid  measure  employed.  To  take  two  illustrations  from  actual 
practice  : — A  tall,  middle-aged  man  of  pretty  stout  build  was  brought  into  a  state  of  full 
anaesthesia  in  4  minutes  by  means  of  If  fl.  drachm  of  chloroform,  or  138  grs. ;  25  grs. 
would  be  about  the  quantity  of  chloroform  remaining  on  a  cap  of  the  size  used  in  his 
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case,  and  if  we  allow  450  cubic  inches  as  the  amount  of  air  breathed  per  minute — 
and  this  is  a  moderate  estimate — a  calculation  made  as  above  indicated  gives  4*9  as 
the  percentage  of  chloroform  by  weight  in  the  inspired  air,  or  1'17  by  volume. 
Again,  a  woman,  below  the  average  stature  and  slightly  built,  was  completely 
anaesthetised  in  4^  minutes  by  means  of  l^fl.  drachm  of  chloroform,  or  104  grs.  :  and 
supposing  that  15  grs.  remained  on  the  considerably  smaller  cap  used  in  her  case, 
and  that  she  breathed  300  cubic  inches  per  minute,  we  obtain  5*2  as  the  percentage 
of  the  chloroform  by  weight,  or  1*2  by  volume.  The  mildness  of  these  atmospheres 
will  be  apparent  when  I  state  that  M.  Paul  Bert's  zone  maniable  was,  for  the  dog, 
from  7*3  to  15*3  per  cent,  by  weight,  or  1*7  to  3"5  by  volume,  and  for  the  mouse, 
from  4'9  to  9 "8  by  weight,  or  1*2  to  2*33  by  volume,  so  that  the  atmospheres  used  in 
the  two  cases  referred  to  were  considerably  below  the  zone  maniable  for  the  dog  and 
only  just  at  the  lower  limit  of  that  for  the  mouse.  Or  the  point  will  perhaps  appear 
still  more  strikingly  when  it  is  borne  in  mind  that  5  per  cent,  by  volume  was  that 
which  Dr.  Snow  employed  with  his  inhaler,  and  3^  per  cent,  by  volume  that  which 
was  recommended  as  the  average  atmosphere  by  the  chloroform  committee  of  the 
Medico-Chirurgical  Society.1  Even  in  the  case  of  extremely  shallow  breathing,  an 
atmosphere  as  strong  as  that  recommended  by  the  Committee  would  probably  never 
be  reached  by  this  method.  Persons  less  amenable  to  chloroform  than  the  average 
yield  to  these  mild  atmospheres  if  they  are  longer  continued.  Thus  a  lady  who  had 
often  taken  chloroform  from  the  folded  towel  or  compress,  and  had  been  with  some 
difficulty  brought  under  its  influence,  was  subdued  in  the  course  of  7  minutes  by 
means  of  2\  fl.  drachms,  or  207'5  grs.  of  chloroform.  She  was  rather  a  large  woman, 
and  allowing  that  20  grs.  were  required  for  moistening  the  towel,  and  that  she  breathed 
400  cubic  inches  of  air  per  minute,  we  find  by  calculation  that  the  percentage  of 
chloroform  which  she  inhaled  was  5*3  by  weight,  or  1*26  by  volume.  On  another 
occasion,  a  somewhat  larger  cap  being  employed,  she  was  anaesthetised  in  4  minutes 
with  2  fl.  drachms,  or  166  grs.,  of  chloroform,  giving  a  percentage  of  6-4  by  weight,  or  1*5 
by  volume.  These  are  samples  of  several  administrations  in  her  case,  and  I  observed 
that  when  the  milder  atmospheres  were  used  she  was  free  from  the  short  fit  of 
laboured  and  spasmodic  breathing  which  invariably  occurred  when  the  larger  cap 
with  its  stronger  atmosphere  was  employed.  This  may  have  been  a  mere  coincidence, 
but  it  seemed  to  indicate  that  the  milder  atmosphere,  though  more  tedious  in  opera- 
tion, was  the  safer.  But  in  cases  which  must  be  expected  from  time  to  time  to  arise, 
in  which  the  system  is  unusually  tolerant  of  chloroform,  when  several  minutes  have 
passed  without  any  apparent  effect  being  produced,  there  can  be  no  objection  to 
making  the  cap  somewhat  larger,  provided  the  administrator  bears  distinctly  in 
mind  that  he  increases  the  strength  of  the  chloroform  atmosphere  in  proportion  as 
he  enlarges  the  cap. 

To  return  for  a  moment  to  the  last  case  mentioned,  I  have  to  add  that,  although 
she  required  more  chloroform  than  the  average  of  patients  for  the  production  of 
anaesthesia,  yet  when  this  had  been  effected,  it  was  maintained  by  the  steady  use  of 
a  comparatively  small  amount.  Thus  on  one  occasion  she  was  kept  perfectly  tranquil 
for  12  minutes  during  what  would  have  been  very  painful  procedures  by  the  use  of 
2f  fl.  drachms  of  chloroform,  giving  a  percentage  of  3'75  by  weight,  or  -89  by  volume, 
which  is  certainly  an  exceedingly  mild  atmosphere. 

This  method  is  a  little  more  troublesome  than  our  old  plan  of  holding  a  folded 
towel  over  the  face,  and  replenishing  it  with  chloroform  at  considerable  intervals ;  but 
the  constant  attention  which  it  necessitates  is  an  additional  element  of  safety.  During 
the  last  five  months  I  have  proceeded  on  these  principles,  and  I  have  been  much 
pleased  with  the  results.  The  gradual  manner  in  which  the  chloroform  is  applied  in 
the  first  instance  makes  the  administration  extremely  comfortable  to  the  patient ; 
respiratory  obstruction  has  been  markedly  less  frequent  than  formerly,  even  the 
falling  back  of  a  relaxed  tongue  being  of  rare  occurrence ;  there  has  been,  as  a  rule, 

1  Vide  Med.-Chir.  Trans,  vol.  xlvii.  p.  353. 
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remarkable  immunity  from  vomiting  or  aftei'-sickness,  and,  except  in  one  instance, 
no  serious  depression. 

This  exceptional  instance  deserves  detailed  mention  on  account  of  the  illustration 
which  it  affords  of  an  important  point  in  the  preliminary  management  of  the  patient. 
I  operated  on  a  delicate  boy,  12  years  of  age,  on  account  of  the  dislocation  of  the 
upper  end  of  the  radius  forwards  of  many  years'  standing,  removing  the  head  of  the 
bone  and  returning  what  remained  to  its  natural  position,  an  operation  of  short 
duration,  and  attended  with  scarcely  any  haemorrhage.  Splints  having  been  applied 
to  keep  the  bone  in  position,  the  chloroform  was  discontinued,  when  some  tendency 
to  vomiting  showed  itself.  While  in  this  condition  he  was  lifted  into  bed,  and 
immediately  on  this  being  done  he  fell  into  a  state  of  collapse,  which  was  for  a  short 
time  sufficiently  alarming.  The  explanation  of  this  most  unusual  occurrence 
appeared  to  be  afforded  by  the  neglect  of  my  orders  that  he  should  sleep  the  previous 
night  at  the  house  where  the  operation  was  to  be  performed  at  9  a.m.,  and  have  a 
cup  of  tea,  without  bread,  at  7  o'clock  to  stay  the  stomach ;  a  practice  which  I  have 
for  many  years  adopted.  It  was  only  after  the  operation  that  I  was  informed  that 
he  had  taken  nothing  whatever  since  5  o'clock  the  previous  afternoon,  and  that  he 
had  only  been  brought  that  morning  to  the  house  after  a  pretty  long  journey  through 
London.  This  exertion,  with  prolonged  fasting,  combined  with  his  weakly  condition, 
sufficiently  accounted  for  the  symptoms  of  depression.  While  it  is  desirable  that 
there  should  be  no  solid  matter  in  the  stomach  when  chloroform  is  administered, 
it  will  be  found  very  salutary  to  give  a  cup  of  tea  or  beef-tea  about  two  hours  pre- 
viously. 

If  chloroform  carefully  given  in  the  simple  manner  above  recommended  is  really 
as  safe  a  means  of  producing  prolonged  anaesthesia  as  we  possess,  a  conviction  that 
such  is  the  case  will  be  a  great  relief  to  the  majority  of  our  practitioners  throughout 
the  country  •  all  special  apparatus  being  avoided,  and  selection  of  cases  needless. 
For  chloroform,  if  we  are  once  satisfied  of  its  safety,  has  the  grand  advantage  that  it 
may  be  used  alike  for  the  infant  and  the  aged,  and  for  those  affected  with  pul- 
monary, cardiac,  or  renal  disease.  Wherever  an  anaesthetic  is  demanded,  chloroform 
is  applicable. 

For  the  treatment  of  alarming  symptoms  of  collapse,  whether  due  to  idiosyncrasy 
in  the  patient  or  to  want  of  due  watchfulness  in  the  administrator,  the  practice  sug- 
gested by  Nelaton  has  proved  of  the  greatest  value.  It  is  sometimes  spoken  of  as 
'  inversion  ; '  but  all  that  is  essential  is  to  place  the  head  at  a  considerably  lower  level 
than  the  body  generally.  Of  the  practical  efficacy  of  this  treatment  no  doubt  will 
be  entertained  if  we  bear  in  mind  the  relief  afforded  in  faintness  by  placing  the  patient 
in  a  horizontal  position,  or,  if  he  be  sitting,  by  depressing  the  head  to  the  level  of  the 
knees ;  or,  again,  the  converse  fact  of  the  occurrence  of  syncope  on  a  patient  sitting 
up  for  the  first  time  after  a  long  and  weakening  illness.  On  mere  hydraulic  principles, 
indeed,  the  beneficial  effect  of  inversion  would  be  inexplicable ;  seeing  that  gravity, 
being  equally  balanced  in  the  arteries  and  veins,  cannot  of  itself  promote  the  flow 
through  the  blood-vessels,  except  in  so  far  as  the  increased  pressure  due  to  that 
cause  might  lead  to  their  distension  and  so  to  diminution  of  friction ;  while  in  the 
special  case  of  the  brain  the  enlargement  of  the  vessels  as  a  whole  would  be  effectu- 
ally prevented  by  the  circumstance  of  the  organ  being  enclosed  in  an  unyielding  box. 
But  we  know,  from  observations  which  I  have  published  elsewhere,1  that  when  any 
part  of  the  body  is  raised,  its  arteries,  large  and  small,  are  thrown  into  a  state  of 
contraction  through  the  vaso-motor  nervous  system ;  and  conversely,  when  a  part  is 
placed  low,  its  arteries  become  freely  relaxed  through  the  intervention  of  the  same 
nervous  agency,  out  of  all  proportion  to  any  effect  which  the  increased  pressure  of  the 
blood  upon  their  walls  through  gravity  could  occasion.  We  therefore  understand  how 
'  anaemia  of  the  brain,'  or  languid  flow  through  constricted  arteries,  may  be  caused  by 

1  See  an  address  on  the  Influence  of  Position  on  the  Local  Circulation,  Brit.  Med.Juum. 
June  21,  1879. 
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unwonted  elevation  of  the  head,  and  how  relaxation  of  the  cerebral  arteries,  and 
correspondingly  free  flow  of  blood  through  them,  may  be  induced  by  placing  the  head 
unusually  low. 

I  have  myself  seen  some  striking  examples  of  the  advantage  of  acting  on  Nelaton's 
suggestion. 

I  once  operated  for  fissure  of  the  anus  on  a  lady  above  middle  life,  who  was  so  exceed- 
ingly liable  to  fainting  fits  that  two  medical  friends  of  hers  who  were  present  had  great  dread 
of  her  taking  chloroform.  For  my  part,  I  believed  that  if  she  was  to  be  operated  on  at  all, 
chloroform  woidd  prove  advantageous  by  protecting  her  heart  from  shock.  It  was  accord- 
ingly administered,  and  she  took  it  perfectly  well ;  but  before  she  was  fully  under  its 
influence  I  yielded  to  the  entreaties  of  rny  colleagues,  and  against  my  own  judgment 
proceeded  to  the  operation.  As  the  knife  passed  through  the  sensitive  part  she  ceased  to 
breathe,  and  became  deadly  pale.  I  instantly  turned  her  round  across  the  bed,  so  that  her 
head  and  shoulders  hung  over  its  side,  and  performed  artificial  respiration  by  Sylvester's 
method.  In  a  short  time  natural  breathing  recurred ;  and  when  it  had  continued  for  a 
while,  I  replaced  her  in  the  horizontal  position.  No  sooner  was  this  done  than  the 
alarming  symptoms  returned ;  but  they  were  again  dispelled  by  a  repetition  of  the  same 
treatment.  This  time  I  took  care  to  keep  the  head  dependent  for  a  considerably  longer 
period,  and  the  result  was  permanent  recovery.  In  that  case  my  belief  was  that  a  more 
complete,  action  of  the  chloroform  would  have  obviated  the  collapse. 

In  another  case  no  such  explanation  of  the  syncope  was  possible. 

I  had  performed  a  trifling  operation  upon  the  arm  of  a  delicate  little  girl  under  chloroform 
in  King's  College  Hospital.  Nothing  unusual  had  occurred,  and  she  was  sent  off"  on  a  wheeled 
couch  to  the  ward,  about  thirty  yards  distant.  Whether  she  was  made  to  sit  up  as  she  was 
lifted  into  bed  (a  thing  which  ought  never  to  be  done)  I  do  not  know  ;  but  she  had  hardly 
been  placed  there  when  she  fell  into  a  state  of  collapse,  and  I  was  at  once  summoned.  Running 
to  the  ward,  I  found  her  face  blanched,  and  respiratory  movements  entirely  absent.  I  imme- 
diately did  as  in  the  former  case.  No  sooner  was  her  head  placed  dependent  than  a  rosy 
colour  suffused  the  white  cheeks  ;  and  after  a  short  time  of  artificial  respiration  by  Sylvester's 
method,  she  was  breathing  naturally. 

I  have  had  occasion  to  refer  more  than  once  to  Sylvester's  method  of  artificial 
respiration.  In  it  inspiration  is  effected  by  drawing  up  the  arms  above  the  head  till 
they  are  in  a  line  with  the  trunk,  and  thus  raising  the  ribs  through  the  medium  of 
the  muscles  which  connect  them  with  the  upper  extremities ;  while  expiration  is  pro- 
duced by  lowering  the  arms  and  pressing  the  elbows  firmly  against  the  front  and  sides 
of  the  chest.  I  can  testify  to  the  great  superiority  of  this  method  over  the  old  plan 
of  merely  compressing  the  thorax  intermittingly,  and  trusting  to  its  expansile  elasticity 
for  inspiration. 

Inhalation  of  the  vapour  of  a  few  drops  of  nitrite  of  amyl  as  a  cardiac  stimulant 
is  stated  to  have  proved  useful  in  some  cases  of  collapse  under  chloroform.  And  in 
accordance  with  the  exaggerated  idea  of  the  sedative  influence  of  chloroform  upon  the 
heart  to  which  I  have  above  referred,  the  admixture  of  a  small  quantity  of  the  nitrite 
of  amyl  with  it  has  been  suggested  as  a  preventive  of  cardiac  depression.  The  pro- 
posal has  not,  however,  met  with  acceptance ;  nor  is  it  likely  to  do  so,  seeing  that  the 
nitrite,  while  a  very  potent  agent,  seems  to  be  inconstant  in  its  operation. 

The  same  dread  of  the  depressing  effect  of  chloroform  upon  the  heart  has  led 
some  surgeons  to  use  it  mixed  with  ether,  together  with  some  alcohol  to  produce  com- 
plete blending  of  the  two  liquids.  Deaths  have,  however,  occurred  under  the  use  of 
such  mixtures,  and  we  have  no  evidence  that  they  are  really  safer  than  undiluted 
chloroform  carefully  given. 

The  hypodermic  injection  of  morphia  a  short  time  before  chloroform  is  administered 
has  been  recommended  in  Germany  for  some  special  operations,  on  account  of  the  re- 
markable result,  which  certainly  follows  such  practice,  that  the  patient  may  be  deprived 
of  sensibility  to  pain,  though  still  retaining  consciousness  and  voluntary  motion ;  so 
that  he  is  able  to  assist  the  surgeon  by  bis  own  exertions.  I  understand,  however, 
that  a  very  serious  depressing  influence  upon  the  nervous  system  has  been  sometimes 
found  to  result  from  this  combination  of  the  two  narcotics. 

A  favourite  method  with  some  London  practitioners  is  to  begin  by  giving  nitrous 
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oxide,  and  when  anaesthesia  has  been  rapidly  produced  in  this  way,  maintain  it  by 
means  of  ether.  The  patient  is  thus  saved  the  discomfort  of  the  inhalation  of  ether, 
and  I  am  not  aware  that  any  disadvantage  attends  the  preliminary  iise  of  the  nitrous 
oxide,  except  the  inconvenience  of  the  necessary  apparatus,  which  practically  must 
restrict  this  mode  of  procedure  to  dentists  and  persons  who  devote  themselves  specially 
to  the  administration  of  ansesthetics. 

Ethidene  dichloride,  or  ethidene,  as  it  is  often  called  for  the  sake  of  brevity,  was 
recommended,  as  we  have  seen,  by  the  Committee  of  the  British  Medical  Association, 
It  happens,  however,  that  in  the  trials  which  it  has  received  on  the  human  subject, 
fatal  results  have  been  proportionally  more  frequent  than  with  chloroform. 

Bichloride  of  methylene,  administered  by  means  of  Junker's  inhaler,  has  proved 
itself  an  excellent  anaesthetic.  We  have,  however,  no  proof  of  its  superiority  over 
chloroform,  either  in  safety  of  administration  or  immunity  from  subsequent  incon- 
venience. And  it  has  the  disadvantage  compared  with  chloroform,  that  it  is  an 
unstable  compound  when  kept  in  contact  with  the  air. 

Joseph  Lister. 
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THE  following  essay  is  not  intended  to  embrace  all  matters  usually  included  under 
the  term  '  Minor  Surgery,'  since  many  of  these  will  be  found  scattered  through 
this  work,  being  treated  of  under  the  special  diseases  or  particular  localities  with 
which  they  are  more  immediately  connected.  Nor  does  it  attempt  to  enter  into  the 
minute  details  found  in  systematic  works  on  minor  surgery ;  but  its  aim  is  to  describe 
briefly  such  proceedings  in  that  branch  of  surgery  as  are  for  the  most  part  general 
in  their' application  to  the  several  regions  of  the  body,  and  are  used  in  the  treatment 
of  many  and  various  diseases. 

Instruments. 

It  is  not  my  purpose  to  enter  into  any  general  description  of  surgical  instruments, 
but  rather  to  indicate  those  which  the  surgeon  should  always  have  at  hand  to  meet 
the  exigencies  and  execute  the  operations  of  minor  surgical  practice.  These  are 
usually  arrayed  in  a  compact  and  portable  manner  in  the  convenient  form  of  a  pocket- 
case,  which  should  be  as  light  as  possible  and  contain  the  following — a  scalpel  and 
straight  bistoury  in  a  single  handle,  two  curved  bistouries  (one  blunt-pointed)  similarly 
set,  a  straight  and  a  curved  abscess-knife,  a  pair  of  scissors,  a  pair  of  dressing-forceps, 
a  pair  of  artery-forceps,  a  spatula,  director,  probes,  caustic  case,  female  catheter, 
lancets,  a  trocar  and  cannula,  suture  needles  and  silk.  All  the  knives,  it  need  scarcely 
be  mentioned,  should  be  spring-backed.  The  scalpel  may  be  used  for  opening  abscesses, 
for  making  incisions  through  the  superficial  parts,  and  for  the  purposes  of  dissection, 
as  in  the  removal  of  small  tumours ;  whilst  the  long,  narrow,  straight,  sharp-pointed 
bistoury  is  better  adapted  for  the  minor  amputations  of  fingers  and  toes.  The  curved 
bistouries  are  required  generally  for  slitting  up  unhealthy  sinuses  proceeding  from 
badly-managed  suppurating  buboes,  for  dividing  the  contracted  prepuce  in  sloughing 
ulcers  of  the  glans  penis,  for  laying  open  a  fistula  in  ano,  &c. 

Two  special  abscess-knives,  fitted  in  a  single  handle,  one  straight  (Paget's),  the 
other  curved  or  sickle-shaped  (Syme's),  are  convenient  instruments.  The  blades  are 
small,  narrow,  extremely  sharp,  finely  pointed,  and  not  very  thin,  and  they  serve 
the  purpose  of  making  either  a  small,  almost  exploratory,  puncture,  or  a  long  deep 
evacuating  incision. 

The  scissors  should  cut  well  to  the  point.  Some  surgeons  carry  two  pairs — one 
for  plasters,  the  other  for  operations.  Those  for  the  former  purpose  may  be  made 
with  the  blades  bent  at  an  angle.  A  strong  pair  of  dissecting-forceps  are  absolutely 
necessary,  and  the  dressing-forceps  should  be  made  much  stronger  than  the  common 
ones,  inasmuch  as  they  are  required  for  the  removal  of  pieces  of  dead  bone,  or  for 
grasping  foreign  bodies,  when  the  exercise  of  considerable  force  is  necessary.  Of  the 
many  varieties  of  artery-forceps,  the  ordinary  fenestrated  hooked  forceps,  fitted  with 
a  catch  removable  at  pleasure,  is  best  suited  for  the  purposes  of  the  surgeon,  and,  if 
there  be  sufficient  room  in  the  case,  a  pair  of  torsion-forceps  will  be  found  serviceable. 
Bleeding-lancets  are  now  but  rarely  required  for  the  purpose  of  venesection,  but  are 
useful  for  vaccination  and  for  opening  boils  and  very  small  abscesses,  ifcc.  The 
director,  made  of  silver,  has  the  handle-end  either  flat  and  sometimes  fissured  or 
fashioned  into  a  scoop,  and  the  other  extremity  rounded  off,  or  prolonged  into  a  probe 
point.  The  fissure  was  used  by  the  older  surgeons  to  protect  the  ranine  artery  in 
division  of  the  frsenum  linguse.  A  flat  steel  director,  as  invented  by  Mr.  "Worm  aid,  is 
a  useful  instrument  in  the  division  of  very  tight  strictures,  such  as  that  of  Gimbernat's 
ligament  in  femoral  hernia,  and  may  be  added  to  the  case. 
Vol.  III.  S  S 
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Probes  are  usually  made  of  silver — the  reverse-end  of  one  being  sharp,  that  of 
the  other  having  an  eye  ;  but  a  steel  probe  is  a  useful  instrument ;  it  is  firmer  when 
used  for  the  examination  of  carious  bone,  or  for  the  search  after  foreign  bodies.  The 
caustic  case  should  be  of  silver,  and  fitted  at  the  other  end  with  a  grooved  exploring 
needle  ;  in  addition  to  the  latter,  a  trocar  and  cannula  in  an  ivory  case  will  be  found 
handy.  A  tenaculum  and  gum-lancet  may  also  be  carried,  and  in  a  side  pocket 
ligature  silk  (of  which  there  should  be  two  or  three  sizes),  hempen  ligatures,  and  needles. 


Bandages,  and  their  Application. 

Bandages  are  appliances  adapted,  according  to  circumstances,  to  maintain  uniform 
pressure  on  subjacent  parts,  to  retain  in  position  fractured  or  dislocated  limbs,  to 
assist  in  maintaining  contact  between  the  edges  of  large  wounds,  or  to  aid  in  the 
application  of  topical  remedies  to  various  parts  of  the  body.     Eor  ordinary  purposes 


they  are  made  of  linen  or 
stances,  muslin,  linen, 
elastic  material,  as  webbing 
have  been  employed.  The 
strips  from  two  to  ten  yards 
quarters  to  three  inches  in 
cylindrical  form  by  the 
When  this  is  done  by  hand, 
rolled  up  by  the  fingers  or 


Fig.  114. 


calico ;  but  in  particular  in- 
gauze,  flannel,  domett,  or  some 
or  vulcanised  india-rubber, 
material  is  cut  or  torn  into 
in  breadth,  and  from  three- 
width,  and  rolled  into  a  tight 
hand  or  by  means  of  a  machine, 
the  end  of  the  strip  is  first 
simply  folded  upon  itself  until 


a  sufficiently  solid  centre 
firmly  by  the  ends,  between 
below  and  by  the  first 
and  then  rapidly  rolled  up 
of  pronation  and  supination 
the      bandage      is      held. 


is  obtained.  This  is  held 
the  thumb  of  one  hand 
and  middle  fingers  above, 
by  alternate  movements 
of  the  hand  in  which 
whilst  the  unwound  por- 


tion is  passed  through  and  kept  back  by  the  thumb  and  forefinger  of  the  other  hand. 
Thus  prepared  for  use,  each  roller  possesses  two  extremities,  two  surfaces,  and  a 
body,  and  is  single-headed  when  rolled  up  from  one  end  alone,  the  other  remaining 
free,  or  double-headed,  when  both  ends  are  rolled  up  into  a  separate  coil  towards  the 
centre. 

The  more  useful  forms  of  bandage  may,  however,  be  included  in  two  groups  : 
(1)  the  simple  or  continuous  ;  (2)  the  compound  bandages.  Under  the  term  '  simple  ' 
may  be  included  those  in  which  a  continuous  roller  is  employed ;  these  are  the  cir- 
cular, oblique,  spiral,  reversed,  figure-of-eight,  and  scalp  bandage.  Compound  bandages 
are  such  as  require  more  than  a  continuous  roller  for  their  proper  adjustment ;  these 
may  be  enumerated  as  the  many  tailed,  the  four-tailed,  the  suspensory,  and  the 
T-bandage,  besides  others  which  will  not  here  be  referred  to,  as  their  preparation 
and  application  belong  to  the  province  of  the  instrument-maker  or  bandagist. 

The  simplest  of  all  bandages  is  the  circular,  each  turn  of  which  accurately  crosses 
the  preceding  ones  as  employed  for  the  forehead  or  neck ;  but  when  a  considerable 
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portion  of  a  limb  or  the  trunk  require  to  be  covered,  the  oblique  or  the  spiral  is 
necessary.  The  latter  consists  of  the  spiral  application  of  the  roller  in  such  a  manner 
that  each  succeeding  fold  overlaps  the  preceding  by  about  one-third  of  its  width  ;  and 
is  used  for  the  fingers,  toes,  thorax,  abdomen,  and  the  extremities ;  but  if  the  circum- 
ference of  the  part  to  be  bandaged  be  not  of  uniform  calibre,  but  increase  gradually 
from  below  upwards,  the  reversed  must  be  substituted  for  the  spiral  in  these  positions 
in  order  that  the  bandage  may  lie  evenly  and  exercise  a  uniform  compression.  This 
proceeding  is  represented  in  fig.  114,  and  must  be  performed  at  each  turn  of  the  roller 
exactly  at  a  corresponding  point  on  the  outer  surface  of  the  limb,  and  is  accomplished 
by  fixing  the  upper  end  of  the  bandage  with  the  forefinger  of  one  hand,  whilst  the 
roller,  held  slackly  and  not  too  much  unrolled,  is  turned  downwards  and  reversed  by 
a  movement  of  pronation  of  the  opposite  hand.  The  spiral  is  not  well  suited  for 
passing  smoothly  over  the  angles  of  flexion  and  extension  of  joints  such  as  the 
ankle,  knee,  elbow,  shoulder,  thumb,  &c,  for  which  purpose  the  figure-of  eight  is  better 
employed.  This  bandage  consists  of  a  spiral,  the  turns  of  which  are  carried  alternately 
upwards  and  downwards  so  as  to  cross  each  other  in  front.  At  the  ankle  the  crossing 
of  the  bandages  is  so  arranged  as  to  fall  in  front  of  the  joint,  whilst  the  two  circles  of 
the  figure  embrace  respectively  the  leg  and 

foot  (fig.  114).    The  knee  is  covered  in  in  a  Fig.  115. 

similar  manner  by  fixing  the  bandage  with 
a  circular  turn  below  the  joint,  carrying  it 
upwards  in  front  of  the  patella  to  the  thigh, 
which  it  is  made  to  surround  circularly, 
and  then  bringing  it  down  across  the 
ascending  limb,  repeating  these  turns  in  an 
overlapping  manner  until  the  whole  surface 
of  the  knee  is  concealed.  At  the  elbow 
this  form  of  bandage  embraces  the  arm 
and  forearm,  and,  crossing  over  the  flexure 
of  the  joint,  may  be  made  available  for  com- 
pressing the  orifice  of  the  vein  after  venesec- 
tion (fig.   116  f).     In  applying  it    to  the 

thumb,  one  limb  of  the  figure  should  surround  the  root  whilst  the  other  passes  round 
the  wrist,  the  crossing  of  the  bandage  being  situated  on  the  subcutaneous  margin  of 
the  metacarpal  bone  (fig.  116  e).  The  figure-of-eight  bandage  is  adapted  to  the'chest 
so  as  to  cross  in  front  of  the  sternum  and  draw  the  shoulders  forwards,  or  behind 
over  the  dorsal  spine  so  as  to  draw  the  shoulders  backwards.  In  the  anterior 
figure-of-eight,  the  bandage  is  commenced  behind  one  shoulder,  over  which  it  is 
carried  downwards  and  forwards  across  the  front  of  the  chest  to  the  opposite  axilla, 
passed  under  this  up  and  over  the  same  shoulder,  and  then  downwards,  crossing  the 
first  in  front  of  the  sternum  to  the  first  axilla.  This  is  repeated  with  overlapping 
turns  until  the  bandage  is  complete  (fig.  115).  The  same  form  of  bandage  may  be 
made  available  for  compressing  or  supporting  one  or  both  breasts  by  being  passed 
round  the  thorax  under  the  affected  breast  and  over  the  opposite  shoulder.  The 
posterior  figure-of-eight  is  somewhat  similar  in  its  application,  but  is  commenced 
in  front  of  the  shoulder  and  carried  downwards  across  the  back  behind  to  the 
opposite  axilla.  At  the  groin  a  form  of  figure-of-eight,  under  the  name  of  spica,  is 
employed  for  retaining  dressings  and  compresses  in  the  situation  of  the  abdominal  and 
femor'al  rings,  as  after  the  operation  for  strangulated  hernia.  It  is  either  single  or 
double,  according  as  either  one  or  both  groins  require  bandaging.  For  the  single 
spica  a  roller  of  eight  to  ten  yards'  length  is  required.  It  is  fixed  by  two  or  three 
circular  turns  round  the  upper  part  of  the  thigh,  then  carried  obliquely  upwards  in 
front  of  the  groin  to  between  the  great  trochanter  and  the  crest  of  the  ilium,  round 
the  pelvis  to  the  opposite  side,  down  in  front  of  the  pubes,  crossing  the  first  oblique 
turn  at  the  centre  of  the  groin  to  the  outer  side  of  the  thigh  below  the  trochanter, 
and  then  behind  the  thigh  upwards  to  the  groin  (fig.  1 16  d).  A  roller  of  twelve  yards  is 
necessary  for  the  double  spica.     Having  been  fixed  by  two  or  three  turns  round  the 
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pelvis,  the  roller  is  brought  down  obliquely  across  the  left  groin,  round  the  back  of 
the  thigh,  and  up  on  the  inner  side  to  the  groin ;  then  round  the  pelvis  behind  to  the 
right  groin,  downwards  on  the  inside  of  the  right  thigh,  behind  it  and  up  again  on  its 
outer  side  to  the  joint,  separating  these  turns  so  far  as  they  are  necessary.  A  similar 
spica  bandage  serves  to  cover  the  shoulder,  the  roller  being  passed  round  the  upper  part 
of  the  chest  under  the  opposite  axilla,  and  crossed  over  the  prominence  of  the  head  of 
the  humerus  (fig.  116  g). 

These  different  varieties  of  bandage  are  employed  in  conjunction  with  each  other 
in  the  extremities  in  which  the  circumference  of  the  limb  varies  at  different  parts  and 

irregularities  of  surface  exist. 
To  bandage  the  whole  lower- 
extremity,  the  body  of  the 
roller  is  held  in  the  right 
hand  and  its  free  end  in  the 
left,  the  outer  surface  of  the 
latter  laid  upon  the  dorsum 
of  the  foot  and  fixed  by  a 
circular  turn.  Passing  over 
the  limb  from  the  inner  to 
the  outer  side,  the  enlarge- 
ment of  the  instep  is  covered 
by  a  succession  of  reverses  ; 
on  the  ankle-joint  it  is  ap- 
plied as  a  figure-of-eight,  at 
the  lower  part  of  the  leg 
wTith  simple  spirals,  and  the 
upper  part  with  reverses ; 
the  knee-joint  is  bandaged 
with  the  figure-of-eight,  the 
thigh  with  spirals  and  re- 
verses according  to  the  vary- 
ing conformation  of  the  part, 
and,  in  completion,  the  groin 
with  the  spica.  It  may  be 
fastened  off  by  pinning  its 
end  to  the  last  fold  applied  ; 
or  the  end  may  be  split  into 
two,  and  these,  being  carried 
in  opposite  directions  around 
the  limb,  may  be  tied  to- 
gether where  they  meet. 

The  peculiar  shape  of  the 
thorax,  increasing  as  it  does 
in  circumference  from  below 
upwards,  requires  that  a 
roller  applied  to  that  part, 
commencing  from  below, 
should  be  turned  on  itself  as  it  ascends.  Before  applying  a  bandage  to  the  thorax,  a 
wide  piece  of  roller  about  five  feet  in  length  should  be  split  lengthways  from  its 
centre  for  about  half  a  yard ;  this  being  thrown  over  the  head  of  the  patient,  the 
ends  may  be  allowed  to  hang  down  in  front  and  behind.  The  patient,  standing  with  his 
back  towards  the  surgeon,  his  hands  raised  above  his  head,  and  resting  against  some 
support,  the  bandage  may  be  applied  over  the  neck-piece,  beginning  from  below.  It 
may  be  finally  fastened  off  and  secured  from  slipping  in  the  manner  represented  in 
fig.  116  c. 

Of  scalp  bandages  there  are  two  special  varieties,  the  knotted  and  the  recurrent ; 
they  are  employed  for  retaining  local  applications  to  wounds  of  the  scalp,  or  for 
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exercising  pressure  on  the  part  to  control  haemorrhage.  The  knotted  bandage,  which 
is  generally  employed  for  compressing  the  temporal  artery,  is  applied  in  the  following 
manner.  A  bandage,  about  two  inches  in  width  and  four  yards  in  length,  being 
rolled  up  at  either  end  into  two  separate  and  unequal  portions,  the  surgeon  taking 
one  head  of  the  roller  in  each  hand,  and  standing  facing  the  wounded  artery,  applies 
the  unwound  portion  of  the  bandage  over  the  compress.  He  should  now  pass  his 
hands  around  the  head,  one  on  either  side,  so  as  to  encircle  it  with  the  roller  until 
he  reaches  the  opposite  temple,  when  the  two  heads  of  the  bandage  being  crossed, 
they  may  be  brought  back  again  to  the  point  of  departure.  Here,  being  crossed  one 
over  the  other,  their  direction  should  be  changed,  one  end  being  carried  under  the 
chin,  the  other  over  the  vertex,  so  that  they  may  again  -pIG  -q^ 

meet  over  the  opposite  temple,  where  they  are  again  to  be 
crossed  and  carried  around  the  head,  one  on  either  side,  to 
the  point  whence  they  first  started.  Here,  again,  they  are 
crossed,  carried  respectively  under  the  chin  and  over  the 
vertex,  and  so  on  until  sufficient  compression  is  exercised 
over  the  wounded  vessel.  The  application  may  be  secured 
in  position  by  a  few  circular  turns  of  the  long  end  of  the 
roller  (fig.  117). 

The  recurrent  or  capelline  bandage  is  applied  in  the 
following  manner  : — The  outer  surface  of  the  central  portion 
of  a  double-headed  roller,  two  inches  wide  by  twelve  yards 
long,  is  placed  low  down  over  the  centre  of  the  forehead,  and  its  two  bodies  carried 
backwards  to  below  the  occipital  protuberance  where  they  are  crossed ;  the  one  is 
brought  forward  in  the  central  line  over  the  vertex  to  the  forehead,  where  it  is  fixed 
by  the  other,  which  is  continued  circularly  round  the  head;  then  backwards  again  on 
one  side  of  the  central  turn,  and,  overlapping  it,  to  the  occiput,  where  it  is  again  fixed 
by  the  circular  turn ;  again  forwards,  to  the  forehead  on  the  other  side  of  the  central 
turn  lying  on  the  vertex ;  and  these  overlapping  turns  are  thus  repeated  alternately 
on  each  side  of  the  head,  and  with  the  circular  turns,  until  the  whole  of  the  scalp  is 
covered  in  completely. 

Compound  bandages. —The  single  T,  the  double  T,  the  four-tailed,  the  many- 
tailed,  and  the  suspensory  bandage  fall  under  this  denomination.  The  T-banclage  is 
formed  of  two  pieces  of  linen  roller  attached  to  each  other  in  the  manner  indicated 
by  the  name  of  the  application.  It  is  principally  used  in  the  neighbourhood  of  the 
perinaeum,  where  it  is  well  adapted  to  maintain  pressure  on  the  parts,  or  to  retain  in 
position  any  toj)ical  application.  In  applying  the  bandage,  that  part  of  it  represented 
by  the  horizontal  limb  of  the  T  being  passed  around  the  body  just  above  the  crests 
of  the  ilia,  should  be  fixed  by  tying  together  the  ends  in  front  of  the  belly,  in  such  a 
position  that  the  vertical  part  of  the  bandage  shall  be  situated  over  the  spines  of  the 
lumbar  vertebrae ;  if  the  application  is  to  be  adjusted  to  a  female,  the  loose  end  may 
now  be  brought  forward  between  the  nates  and  in  front  of  the  vulva,  and  attached 
to  the  horizontal  portion  in  the  median  line  of  the  abdomen.  If  the  patient  is  of  the 
opposite  sex,  the  vertical  part  of  the  bandage  should  be  split  at  its  free  end,  and  the 
two  ends  brought  up  one  on  either  side  the  scrotum  and  penis  to  be  attached  to  the 
part  of  the  bandage  that  encircles  the  body. 

The  double-T  has  two  vertical  strips,  about  two  inches  apart,  stitched  separately 
to  the  horizontal  portion,  and  is  adapted  for  securing  and  keeping  in  position  dressings 
in  different  parts  of  the  body.  When  applied  to  the  head,  the  centre  of  the  horizontal 
strip  is  placed  upon  the  forehead,  and  its  ends  conducted  backwards  so  as  to  cross  the 
vertical  strips  which  have  been  carried  backwards  over  the  vertex  ;  both  are  then 
returned  to  the  forehead  and  fixed  there.  For  retaining  applications  after  amputation 
of  the  breast,  the  horizontal  part,  which  should  be  of  the  necessary  breadth,  is  carried 
round  the  chest  below  the  axilla,  and  the  vertical  strips  brought  forward  over  each 
shoulder  and  secured  to  the  former,  in  front.  In  regions  such  as  the  groin  or  but- 
tock, a  triangular  piece  of  calico  or  linen  should  be  inserted  between  the  horizontal  and 
vertical  divisions,  its  base  being  secured  to  the  former,  and  its  apex  to  the  latter;  this  is 
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placer!  in  front  of  the  groin  with  the   base  upwards;   the  horizontal  limb  is  passed 

round  the  abdomen  and  tied,  and  the  vertical  secured  by  circular  turns  round  the  thigh. 

Fig.  118.  Suspensory  bandages  are  to  be  procured  ready  for  use 

of  an  instrument-maker,  though  occasionally  they  must 

be  improvised  by  the  surgeon  ;  for  such  an  emergency,  a 

handkerchief  or  a  piece  of  bandage  being  tied  around  the 

/  \  ^S  fir^'lT/l     abdomen    just   above    the    crest    of    the    ilia,    a    second 

handkerchief  should  be  passed  beneath  the  scrotum,  and 
attached  in  the  manner  represented  in  fig.  118. 

The  four-tailed  bandage  is  made  by  taking  a  piece 
of  linen  about  six  inches  wide  and  a  yard  and  a-half 
long,  and  splitting  it  up  the  middle  f'-om  either  end  to 
within  three  or  four  inches  of  the  centre  ;  this  would  form 
such  a  bandage  as  might  be  applied  over  the  knee  ;  but 
of  course  the  size  of  the  apparatus  must  be  regulated 
by  that  of  the  part  of  the  body  to  which  it  is  to  be  adapted.  The  foi-m  of  bandage 
under  consideration  is  generally  employed  for  maintaining  in  position  topical  appli- 
cations, but  is  occasionally  made  use  of  to  secure  the  correct  apposition  of  fractures  ; 
it  is  applied  over  the  knee-joint,  to  the  lower  jaw,  and  on  the  vertex.  To  adjust 
this  bandage  to  the  knee-joint,  the  centre  of  it  should  be  placed  on  the  patella,  the 
four  tails,  being  passed  around  and  under  the  knee  and  crossed  behind  the  limb, 
should  be  brought  forward  again,  the  lower  pair  being  tied  together  in  front 
of  the  thigh  above  the  patella,  the  upper  pair  over  the  head  of  the  tibia  on 
the  anterior  aspect  of  the  leg.  For  the  lower  jaw  the  bandage  should  not 
be  more  than  three  or  four  inches  in  width,  and  a  hole  should  be  cut  in 
its  centre  to  admit  the  prominence  of  the  chin;  in  adjusting  it,  the  centre 
of  the  bandage  should  be  placed  under  the  chin,  and  the  tails  being  carried 
upwards,  the  hindermost  pair  should  be  tied  over  the  vertex  about  the 
situation  of  the  coronal  suture,  while  the  anterior  pair  of  ends  are  taken  back- 
wards and  fastened  together  above  the  occipital  protuberance.  When  applied  to 
the  vertex,  the  bandage  should  be  wider  than  that  required  for  the  chin  ;  its  centre 
being  placed  on  the  vault  of  the  skull,  the  posterior  tails  should  be  brought  down 
and  tied  together  beneath  the  chin,  while  the  anterior  pair  are  carried  backwards 
and  fastened  beneath  the  occiput,  or  brought  round  again  under  the  chin  (fig.  116,  k). 
The  many-tailed  bandage.- — The  advantage  of  this  form  of  application  is,  that  it 
can  be  applied  and  removed  without  any  disturbance  of  the  parts  to  which  it  is  ad- 
justed; and  thus  it  is  chiefly  used  in  the  treatment  of  compound  fractures,  in  the 


Fig.  119. 


Fig,  120. 


dressing  of  stumps  after  amputation,  or  in  any  case 
where  absolute  quietude  is  desirable.  The  bandage  is  con- 
structed in  the  following  manner  :  to  a  wide  piece  of  roller, 
rather  longer  than  the  part  of  the  limb  to  which  the  band- 
age is  to  be  applied,  should  be  stitched  in  succession  several 
shorter  portions  of  a  narrower  bandage  ;  these  should  be 
attached  by  their  centres  in  such  a  manner  that  each  piece 
is  at  right  angles  to  the  long  roller,  and  overlaps  the  pre- 
ceding piece  by  one-third  of  its  width.  These  shorter  por- 
tions should  be  each  about  half  as  long  again  as  the  circum- 
ference of  the  limb  they  are  to  surround.  This  bandage, 
like  the  spiral,  should  be  applied  from  below  upwards  ;  the 
back  piece  should  be  drawn  up  behind  the  limb  or  part 
which  is  to  be  bandaged,  and  the  transverse  portions  spread 
out  evenly  on  either  side,  the  last  piece  sewn  on  standing 
first  in  order  for  application.  Beginning  from  below,  the 
opposite  ends  of  these  transverse  pieces  should  be  crosssed 
over  each  other  around  the  limb,  each  succeeding  pair 
overlapping  and  keeping  in  place  the  ends  of  bandage  that  immediately  preceded 
them  (fig.  120)  ;  the  last  pair  may  be  tied  together,  or  kept  in  position  with  a  pin. 
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In  1838  M.  Mayor  devised  a  system  of  bandaging  by  means  of  the  handkerchief 
in  place  of  the  ordinary  roller,  and  claimed  for  it  numerous  advantages,  viz.  that  its 
application  was  more  easy,  that  it  was  less  liable  to  rplax  or  become  deranged,  that 
it  required  no  preliminary  preparation,  and  that  it  was  more  easily  changed  and 
reapplied.  The  handkerchief  serves  as  the  basis  of  this  system,  and  is  employed  in 
four  different  modifications  :  the  square,  which  folded  upon  itself  becomes  the  oblong  ; 
the  triangle,  by  folding  the  square  diagonally ;  the  cravat  by  folding,  and  the  cord  by 
twisting,  the  triangle  upon  itself.  A  few  examples  of  the  special  application  of  these 
to  the  different  regions  of  the  body  will  suffice  to  explain  the  use  of  the  method. 

The  frori  to-occipital  triangle,  for  retaining  dressings  on  the  head. — The  base  of  the 
triangular  handkerchief  is  placed  over  the  forehead,  and  its  apex  allowed  to  hang 
down  behind  ;  the  ends  of  the  triangle  are  carried  backwards,  crossed  below  the  occiput 
and  pinned  to  its  sides,  whilst  the  apex  is  turned  over  and  pinned  to  the  hand- 
kerchief above.  According  to  the  necessities  of  the  case,  the  position  of  the  hand- 
kerchief may  be  modified  by  placing  its  base  posteriorly  below  the  occiput,  or 
laterally  over  the  temporal  region. 

Mammary  triangle,  for  retaining  dressings  on  the  breast. — The  base  of  the  triangle 
is  placed  immediately  beneath  the  organ,  and  its  apex  over  the  same  shoulder;  the 
ends  are  carried  over  the  opposite  shoulder  and  tied  under  the  axilla,  and  the  apex  is 
finally  pinned  to  the  handkerchief  behind. 

Dorso-stemal  triangle. — One  handkerchief  is  first  tied  round  the  body  below  the 
axilla  as  a  cravat,  the  base  of  the  triangle  placed  upon  the  nucha,  and  its  two  ends 
brought  in  front  of  the  sternum,  are  tied  to  the  cravat  in  front,  and  the  apex  to  the 
same  behind. 

Gluteal  triangle. — -A  cravat  is  tied  round  the  body  above  the  crest  of  the  ilia, 
the  triangle  is  placed  with  its  base  below  the  gluteal  fold,  its  ends  tied  round  the  thigh, 
and  the  apex  passed  underneath  the  cravat  above,  turned  back  and  pinned. 

The  cravat  is  adapted  for  the  axilla  and  the  groin. 

The  bi-axillary  cravat. — Its  centre  is  placed  in  one  axilla,  and  its  ends  crossed  over 
the  shoulder  and  carried,  one  in  front,  and  the  other  behind,  to  the  opposite  axilla, 
where  they  are  tied. 

Dorso-biaxillary  cravat,  for  drawing  the  shoulders  backwards. — Two  cravats  are 
thus  arranged  :  one  is  tied  in  a  loose  ring  round  one  axilla  and  shoulder  and  knotted 
behind ;  the  body  of  the  other  is  placed  in  front  of  the  opposite  shoulder,  its  ends 
brought  one  over  the  shoulder  and  one  under  the  axilla,  tied  behind  in  a  single  knot, 
and  then  passed  through  the  ring  of  the  first  cravat,  and  the  knot  completed  to  the 
requisite  tightness. 

For  a  spica  of  the  groin  the  broad  centre  of  a  cravat  is  placed  obliquely  across  the 
affected  part  of  the  groin,  and  the  inner  end  carried  round  the  inner  and  posterior 
surfaces  of  the  thigh  to  the  front,  and  the  outer  round  the  ilium  and  body  to  the 
front,  where  they  are  both  tied  together  over  or  pinned  to  the  central  part  of  the  cravat 
in  the  groin. 

Immovable  Apparatus. 

Under  this  head  it  is  proposed  to  consider  those  methods  of  bandaging  by  which 
support  and  immobility  are  secured ;  the  essential  principle  of  the  application  being 
that  it  admits  of  adaptation  while  in  a  moist  and  pliant  condition,  and  is  thus  enabled 
the  more  exactly  to  accommodate  itself  to  the  conformation  of  the  parts  to  which  it 
is  applied,  before  assuming  its  permanent  condition  of  immobility. 

The  various  substances  which  have  been  employed  are,  gum  and  chalk,  white  of 
egg  and  flour,  starch,  plaster  of  Paris,  gum,  dextrin,  glue,  silica,  cement,  paraffin, 
gutta-percha,  millboard,  pasteboard,  leather,  poroplastic  felt.  They  serve  to  fix  the 
limb  or  other  part  of  the  body  in  position,  in  recent  or  ununited  fractures,  for  the 
purpose  of  rest  and  immobility  in  disease  of  joints,  after  operations,  excisions,  &c,  and 
for  the  rectification  of  deformities  and  curvatures  of  the  body. 

Gum  and  chalk  is  prepared  by  rubbing  together  in  a  mortar  mucilage  with  a 
sufficient  amount  of  chalk  to  form  a  mixture  about  the  consistence  of  thick  cream. 
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The  limb  being  placed  in  the  position  in  which  it  is  desirable  it  should  be  retained, 
should  be  protected  over  its  more  prominent  points  with  a  layer  of  cotton-wool. 
Having  been  firmly  and  evenly  bandaged,  the  gum  and  chalk  may  be  smeared  over 
the  roller  with  a  brush  or  tbe  open  palm  of  the  hand;  or  the  bandages,  having  been 
re-rolled  in  the  gum  and  chalk  mixture,  are  applied  in  a  moist  state.  The  number  of 
bandages  will  depend  upon  the  degree  of  rigidity  which  is  desired.  Two  are  sufficient 
for  ordinary  purposes;  but  the  apparatus  may  be  further  strengthened  by  combining 
with  it  splints  of  pasteboard  or  millboard.  After  these  have  been  cut  or  torn  to  the 
requisite  shape  and  size,  they  are  rendered  pliant  and  soft  by  soaking  in  hot  water, 
then  clipped  in  the  mixture  of  gum  and  chalk,  and  applied  either  immediately  outside 
the  protective  layer  of  cotton-wool  or  between  the  first  and  second  layer  of  bandage. 

Starch,  white  of  egg,  and  dextrine  are  all  used  in  their  fluid  forms  as  stiffening 
materials  for  bandages.  The  roller  may  be  soaked  in  a  solution  of  one  or  the  other 
of  these  substances  previous  to  its  application  ;  or  again,  the  roller  being  cut  into 
short  pieces,  each  half  as  long  again  as  the  circumference  of  the  limb,  these  portions 
may  be  applied  separately  to  the  part  from  below  upwards;  the  opposite  ends  of  each 
piece  crossing  one  another,  over  the  anterior  aspect  of  the  limb,  and  each  succeeding 
piece  overlapping  the  one  that  went  before  it  by  one-third  of  its  width.  The  gum 
and  starch  bandage  takes  from  four  to  five  hours  to  dry,  and  during  this  time,  if  there 
is  any  considerable  tendency  to  displacement  in  the  limb,  means  must  be  used  to 
counteract  it  until  the  application  has  become  rigid.  For  this  reason  it  is  that  the 
plaster  of  Paris,  or  gypsum  bandage,  as  it  is  called,  is  preferred  by  many  to  the  gum 
and  starch. 

Plaster  of  Paris  or  gypsum. — The  requisite  materials  for  the  application  of  this 
bandage  are  :  the  plaster  of  Paris,  warm  water,  gauze  bandage,  cotton-wool  or  a 
flannel  roller.  The  plaster  of  Paris,  which  must  be  freshly  prepared,  is  first  thoroughly 
incorporated  in  the  meshes  of  the  gauze  or  crinoline  bandages  during  the  rolling  of 
these,  by  the  hand  or  by  the  spatula,  or  by  some  form  of  roller-machine  invented  for 
the  purpose.  These  meshes  should  be  sufficiently  large  to  retain  the  dry  plaster,  but 
not  so  capacious  as  to  permit  this  to  fall  through.  Thus  prepared,  the  bandages  may 
be  either  used  immediately  or  preserved  in  a  receptacle  with  a  tightly-fitting  cover  to 
exclude  the  air,  until  required.  After  the  limb  has  been  protected,  especially  over 
the  points  of  pressure,  by  a  thin  layer  of  cotton-wool  or  a  flannel  bandage,  a  plaster 
roller  is  placed  in  the  basin  of  warm  water  for  two  or  three  minutes  until  it  is 
thoroughly  wetted,  and  so  long  as  air  bubbles  continue  to  escape  from  it.  It  is  then 
removed,  squeezed  firmly  to  expel  the  excess  of  moisture,  and  applied  to  the  part  in 
the  ordinary  manner  by  simple  circular  turns  without  any  reverses.  A  second, 
bandage  is  placed  in  the  water  during  the  application  of  the  first,  so  as  to  be  ready 
when  inquired  ;  and  three  or  four  are  put  on  in  a  similar  manner  until  the  requisite 
immobility  is  attained,  a  result  which  varies  according  to  the  quality  of  the  gypsum 
and  its  thorough  incorporation  with  the  bandage.  Should  the  latter  be  insufficiently 
wetted,  it  may  be  moistened  by  the  hand  of  the  surgeon,  as  it  is  being  rolled  round 
the  limb,  and  to  give  the  splint  a  more  finished  appearance  and  greater  strength,  the 
outer  bandage  may  be  smeared  over  with  a  thin  layer  of  plaster  cream.  Greater 
rigidity  may  also  be  secured  by  inserting  thin,  flexible  chips  of  wood  between  the 
layers  of  bandage.  It  hardens  by  the  setting  of  the  plaster  in  from  ten  to  fifteen 
minutes.  When  the  splint  requires  to  be  divided  or  opened  up,  this  is  best  under- 
taken about  two  hours  after  its  application,  when  it  cuts  firmly  but  without  excessive 
difficulty,  and  interruptions  or  windows  for  the  escape  of  discharges  or  for  the  use  of 
local  remedies  may  be  made  at  the  same  time,  their  exact  position  having  been  noted 
before  the  application  of  the  bandage,  or  indicated  by  an  additional  thickness  of 
cotton-wool.  In  order  to  protect  the  splint  when  it  is  exposed  to  the  action  of 
moisture,  its  surface  may  be  varnished,  or  rendered  impermeable  by  brushing  it  with 
a  solution  of  shellac  in  alcohol,  or  dammar  in  ether,  until  the  outer  layers  are 
saturated,  or  by  coating  it  externally  with  a  layer  of  cement.  Its  great  hardness 
renders  its  subsequent  removal  a  matter  of  some  little  difficulty,  and  affords,  together 
with  its  great  weight,  the  chief  objections  to  its  employment.      It  is  accomplished  by 
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dividing  it  with  a  strong  knife,  with  the  plaster  scissors,  or  with  the  saw ;  or  by 
previously  dissolving  the  plaster  along  the  line  of  section  by  the  use  of  nitro- 
hydrochloric  acid,  or  by  soaking  and  softening  the  plaster  by  a  solution  of  ordinary 
salt  or  bicarbonate  of  soda. 

Glue  furnishes  a  light,  firm,  and  elastic  immovable  bandage  suitable  for  certain 
purposes.  The  best  French  glue  is  first  soaked  in  cold  water  for  some  hours,  and 
then  melted  in  the  usual  way.  One-fifth  of  its  bulk  of  alcohol  is  added,  and  the  two 
stirred  till  liquefied,  the  addition  of  the  alcohol  serving  to  accelerate  the  subsequent 
drying  and  hardening  of  the  bandage.  The  foot  from  the  toes  to  the  ankles  is 
bandaged,  and  the  leg  from  the  ankle  to  the  knee  wrapped  in  cotton-wool.  A  cotton 
bandage  is  applied  over  all  and  brushed  over  with  the  liquid  glue,  a  second  and  third 
are  put  on  in  the  same  manner,  and  the  whole  left  for  twelve  or  twenty-four  hours, 
when  it  is  cut  through  its  whole  length,  the  edges  separated  sufficiently  to  strip  it 
from  the  leg,  and  the  splint  fitted  if  necessary  with  eyelets  and  a  lace.  In  order  to 
furnish  additional  strength  to  the  splint,  strips  of  linen  soaked  in  glue  may  be  used. 

Silica,  or  liquid  glass,  a  solution  of  the  silicate  of  potash  or  soda,  possesses  the 
advantage  of  being  always  ready  for  use,  of  requiring  no  previous  preparation,  and 
being  cleanly  and  agreeable  in  manipulation.  The  limb  is  encased  in  cotton- wool, 
the  bandages  are  rolled  up  in  a  basin  containing  the  liquid  glass,  and  then  applied  in 
several  layers,  or  they  may  be  put  on  dry  and  painted  over  with  the  silica  by  a 
brush.  It  remains  soft  and  flabby  for  some  hours ;  and  continues  to  harden  for  two 
or  three  days.  It  does  not  contract  on  drying,  and  if  a  greater  degree  of  hardness  is 
required,  whitening,  chalk,  or  plaster  may  be  mixed  with  the  silica,  or  additional 
strips  of  linen  bandage  or  paper  may  be  employed.  Its  removal  is  effected  in  a  few 
minutes  by  moistening  the  splint. 

Paraffin  forms  a  light,  easy,  and  comfortable  splint  for  many  purposes,  is  easily 
applied,  and  readily  cut  with  a  knife.  It  forms  a  white  inodorous  substance,  melting 
at  a  temperature  of  1 30°,  and  should  be  used  perfectly  pure.  Having  been  liquefied 
in  a  vessel  containing  boiling  water,  the  substance  selected  to  enclose  the  limb  is 
soaked  and  saturated  with  this.  The  limb,  being  enveloped  in  a  soft  cotton  bandage, 
is  covered  with  strips  of  coarse  flannel  bandage  dipped  in  the  molten  paraffin,  and 
after  setting  has  taken  place,  the  whole  is  coated  with  the  paraffin  sufficiently  cooled 
to  become  viscid,  so  as  to  produce  an  even  surface.  The  application  of  linen  com- 
presses steeped  in  cold  water  to  the  surface  of  the  splint  solidifies  the  paraffin. 
McEwen  states  that  cotton-wool  in  a  single  sheet  answers  best  as  an  absorbent  and 
adaptable  material  for  the  paraffin.  This  is  wound  round  the  limb,  trimmed  with 
the  scissors,  removed,  rolled  up,  and  submerged  in  the  liquid  paraffin  for  two  minutes* 
It  is  then  taken  out,  unfolded  on  a  piece  of  macintosh  until  sufficiently  cooled  to  be 
touched  without  inconvenience  with  the  back  of  the  hand.  A  gauze  roller  is  first 
applied,  over  this  the  cotton-wool  splint,  and  finally  a  second  external  roller,  so  as  to 
compress  the  cotton-wool  with  some  firmness.  If  plunged  in  cold  water,  or  wetted 
on  its  outer  surface,  the  paraffin  hardens  rapidly.  Paraffin  has  the  advantage  of 
being  re-obtained  from  the  old  splint  by  soaking  it  in  boiling  water,  and  removing 
the  paraffin,  as  it  forms  a  cake  on  the  surface  during  cooling. 

Guttapercha  is  softened  after  it  has  been  cut  to  the  proper  shape,  by  immersion 
in  boiling  water ;  when  it  has  become  sufficiently  pliant,  it  is  cooled  by  plunging  it 
momentarily  in  cold  water,  and  is  then  carefully  moulded  to  the  part,  and  accurately 
bandaged  in  this  position  until  it  has  become  firm.  It  is  then  removed,  trimmed, 
and,  if  necessary,  lined  with  chamois  leather.  Millboard  and  pasteboard  are  quickly 
prepared  for  use  by  soaking  for  a  short  time  in  warm  water.  Splints  from  leather 
are  more  serviceable  where  more  perfect  fixation  and  immobility  are  required.  A 
shape  is  first  cut  from  paper,  which,  after  being  carefully  fitted  to  the  limb,  is  laid 
upon  a  sheet  of  sole  leather,  and  a  corresponding  piece  cut  from  the  leather.  This  is 
softened  by  soaking  it  for  twenty-four  hours  in  cold  water,  or  for  a  shorter  period  in 
warm  water  with  the  addition  of  vinegar,  and  when  thoroughly  soaked,  is  fitted  and 
moulded  to  the  outlines  of  the  limb  by  the  hands.  As  soon  as  it  is  accurately  fitted, 
it  is  bandaged  firmly  in  position  until  in  twelve  or  twenty-four  hours  it  has  become 
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again  rigid  ;  when  it  is  removed,  trimmed,  lined  with  chamois  leather,  and  fitted  with 
eyelets  so  as  to  lace  up. 

Porojjlastic  felt  has  of  late  been  extensively  used  for  the  purposes  of  splints  and 
spinal  supports.  This  felted  substance,  which  is  stiffened  by  special  preparation  with 
various  gums,  is  hard  and  rigid  when  cold,  softens  under  the  influence  of  heat,  when 
it  is  capable  of  being  moulded  to  any  shape,  and  may  be  remoulded  any  number  of 
times.  Simple  splints  may  be  cut  as  required  from  the  sheet ;  but  more  complicated 
apparatus,  such  as  spinal  jackets,  must  be  moulded  beforehand  on  blocks  of  different 
shapes  or  sizes.  The  jacket,  thus  fastened,  is  first  softened  in  boiling  water,  or,  what 
is  preferable,  in  a  hot-air  chamber  at  a  temperature  of  200°,  then  rapidly  removed, 
transferred  to  the  part  of  the  body  for  which  it  is  intended,  and  having  been  buckled 
tightly,  so  as  to  retain  its  position,  is  worked  into  an  accurate  fit  by  the  hands,  whilst 
it  is  soft  and  pliant. 

One  great  advantage  attaching  to  the  form  of  apparatus  under  consideration  is 
the  manner  in  which  it  may  be  adapted  to  changes  in  the  size  of  the  limb.  When, 
from  swelling  of  the  parts  beneath,  it  is  necessary  to  loosen  the  bandage,  the  whole 
application  should  be  cut  from  end  to  end  with  strong  scissors  or  a  knife,  on  the 
anterior  aspect  of  the  limb ;  this  will  entirely  relax  the  parts.  Subsequently  the 
degree  of  support  and  pressure  to  be  exercised  may  be  regulated  by  passing  straps 
and  buckles  around  the  case  in  which  the  limb  now  lies,  and  tightening  or  loosening 
these  as  occasion  may  require. 

Where,  from  subsidence  of  swelling  or  other  causes,  it  becomes  necessary  to 
tighten  the  application,  a  longitudinal  strip  may  be  cut  out  of  the  apparatus  from 
end  to  end,  and  with  straps  and  buckles  the  sides  of  the  case  may  be  brought  more 
nearly  into  apposition. 

Sutures  aisd  their  Application. 

Sutures  are  used  for  bringing  together  and  maintaining  in  contact  the  opposed 
surfaces  of  wounds.  They  differ  both  in  the  method  of  their  application  and  the 
material  of  which  they  are  composed  :  this  difference  is  owing  to  the  varying  neces- 
sities of  wounds,  as  these  vary  in  character,  or  occur  in  one  or  another  part  of  the 
body.  There  are  four  principal  varieties  in  the  method  of  applying  sutures  ;  (1)  the 
continuous;  (2)  the  interrupted;  (3)  the  twisted;  (4)  the  quilled.  Silk  is  the 
material  most  extensively  employed  for  the  purpose  of  sutures  ;  but  the  necessity  of 
its  early  removal,  and  the  irritation  which  its  presence  not  unfrequently  excites,  have 
led  to  the  introduction  of  other  substances.  Metallic  sutures  of  iron  and  silver 
formerly  met  with  considerable  favour,  but,  although  non-irritating,  they  are  prone 
to  cut  their  way  out,  and  to  give  pain  in  their  removal,  and  are  consequently  much 
less  in  vogue  than  hitherto.  Catgut  is  absolutely  non- irritating  and  antiseptic,  but 
softens  too  quickly  for  the  role  of  sutures  in  wounds  which  require  support  for  long 
periods ;  the  chromicised  gut  is,  however,  more  satisfactory  in  this  respect,  being 
stronger  and  capable  of  resisting  absorption  for  a  longer  period.  Among  other  mate- 
rials whose  strength  and  unirritating  properties  render  them  peculiarly  suitable  for 
sutures,  are  horsehair,  silkworm  gut,  and  tendon. 

To  save  subsequent  repetition,  certain  general  principles  applicable  to  all  forms  of 
suture  will  be  noticed.  In  passing  the  needle,  the  edges  of  the  wound  may  be 
advantageously  held  in  contact  with  the  forefinger  and  thumb  of  the  left  hand,  or 
they  may  be  simultaneously  tightened  so  as  to  bring  them  parallel  to  each  other,  that 
their  opposite  and  corresponding  parts  may  exactly  coincide.  The  needle  should 
penetrate  the  surface  at  an  angle  of  50°,  and  should  at  least  pass  through  the  whole 
thickness  of  the  integument  at  each  stitch  ;  as  a  general  rule,  the  thread  should  pene- 
trate to  a  sufficient  depth  to  avoid  leaving  beneath  it  in  the  wound  any  considerable 
cavity  or  space  in  which  pus  can  accumulate.  The  distance  from  the  edge  of  the 
wound  at  which  the  suture  should  enter  and  leave  the  part  must  necessarily  vary 
with  the  depth  of  the  wound  and  the  amount  of  tension  to  which  the  thread  will  be 
subject,  but  in  no  case  should  there  be  less  than  the  eighth  of  an  inch  between  the 
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suture-hole  and  the  margin  of  the  wound.  Sutures,  as  a  rule,  ought  not  to  include 
vessels,  nerves,  faseise,  muscles,  or  tendons.  "Where  more  than  one  suture  is  used, 
the  interval  between  the  points  of  suture  in  the  wound  should  be  sufficiently  small  to 
overcome  any  tendency  there  may  be  for  the  edges  of  the  wound  to  evert,  or  the  fat  and 
subcutaneous  tissue  to  bulsre.  The  line  of  the  thread  ought  to  cross  that  of  the  wound 
at  right  angles ;  and  in  cases  where  the  thread  has  to  be  tied,  care  should  be  taken 
that  the  knot  may  fall  on  one  side  of  the  line  of  contact  of  the  edges  of  the  wound. 
A  single  knot  having  been  tied,  some  precaution  should  be  taken  to  prevent  it  slipping 
while  the  second  knot  is  prepared.  This  may  be  tied  firmly,  but  need  not  be  tightened 
by  the  exercise  of  any  force.  The  needles  for  carrying  the  sutures  are  either  straight 
or  curved.  The  former  are  of  various  sizes,  with  either  triangular  or  spear-shaped 
points,  are  easier  and  more  preferable  to  use,  and  are  especially  employed  for  the 
free  mar-gins  of  extensive  wounds,  such  as  are  left  after  amputation  or  the  removal  of 
large  tumours.  The  latter,  either  crescentic  or  half-curved,  are  more  difficult  to 
introduce,  and  best  suited  for  wounds  the  edges  of  which  can  be  transfixed  by  a 
single  plunge,  or  which  occur  on  irregular  surfaces  as  the  face,  or  are  deeply  situated 
in  the  cavities  and  canals  of  the  body.  The  curved  needle  is  held  firmly  between  the 
thumb  and  forefinger,  and  its  introduction  effected  by  a  movement  of  supination  of 
the  wrist,  or  is  facilitated  by  the  use  of  a  needle-holder. 

For  carrying  a  metallic  thread,  an  ordinary  needle  of  rather  large  size,  and  pretty 
deeply  grooved  behind  the  eye,  may  be  employed,  or  one  of  those  specially  made  for 
passing  this  description  of  suture.  Of  these  there  are  three 
varieties — namely,  that  invented  by  Mr.  Price,  having  two  eyes, 
and  being  deeply  grooved  (121  a) ;  Mr.  Lister's,  furnished  with 
one  eye,  and  grooved  laterally  (121  b);  and  that  recommended 
by  Mr.  Murray,  having  an  open  end,  and  a  groove  on  the  side 
to  admit  of  the  end  of  the  wire  being  doubled  on  itself  (121  c). 

The  continuous  suture  is  for  the  most  part  used  for  the 
accurate  apposition  of  wounds  having  thin  and  delicate  edges, 
such  as  those  of  the  eyelids  or  intestines.  The  application  con- 
sists in  the  simple  sewing  together  of  the  wound  from  side  to 
side,  so  that  the  loops  of  the  suture  cross  the  wound  in  a  diagonal 
manner ;  the  first  stitch  being  tied,  to  prevent  its  pulling 
through.     This  form  of  suture  may  be  fastened  off  by  knotting      a  b  c 

together  the  free  end  of  the  thread  with  the  stitch  last  passed,  or  by  clamping  with 
a  small  perforated  shot ;  it  can  be  removed  by  cutting  with  fine-pointed  scissors 
each  portion  of  the  thread  as  it  passes  across  the  line  of  the  wound,  and  subse- 
quently withdrawing'  these  portions  separately.  Another  method  of  using  this 
suture  is  to  pass  it  from  side  to  side  parallel  to  the  line  of  union,  instead  of  over  and 
across  the  surface  of  the  wound. 

The  interrupted  suture  is  more  general  in  its  adaptation  than  any  other  form, 
being  used  in  wounds  of  almost  every  description.  Although  from  its  very  nature  it 
does  not  maintain  the  surfaces  of  a  wound  in  such  close  and  absolute  contact  as  can 
be  secured  by  the  continuous  or  twisted  suture,  yet  it  possesses  certain  advantages 
over  these,  both  in  the  facility  with  which  it  is  applied  and  subsequently  withdrawn 
(piecemeal  if  need  be),  and  in  that  while  it  puts  the  parts  in  such  a  condition  that 
union  is  most  likely  to  take  place,  yet,  in  the  event  of  the  healing  process  being 
retarded,  it  offers  no  serious  obstacle  to  the  discharge  of  matter.  The  peculiarity  from 
which  is  derived  the  name  of  this  form  of  suture  consists  in  the  cutting  of  the  thread 
after  each  complete  stitch,  and  tying  the  ends  together,  over,  or  rather  just  on  one  side 
of,  the  line  of  the  wound.  In  wounds  with  edges  of  considerable  thickness  and  extent, 
the  needle  is  generally  passed  separately  through  the  opposite  margins,  being  first 
introduced  from  the  cutaneous  surface  towards  the  deeper  aspect  of  the  parts,  and 
subsequently  from  the  cavity  of  the  wound  towards  the  surface  of  the  body. 

When  the  interrupted  suture  is  formed  of  silk  or  thi-ead,  it  is  easily  removed  by 
dividing  it  with  the  point  of  the  scissors  just  away  from  the  knot,  grasping  this  in  the 
forceps,  and  gently  drawing  out  the  suture.     Metallic  threads  may  be  removed  by 
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cutting  the  wire  and  straightening  the  ends  hefore  withdrawing  it,  or  better,  by  cut- 
ting away  a  portion  of  the  wire — nearly  all  the  part  exposed  to  view — and  with- 
drawing the  remainder  with  the  forceps,  pulling  towards  the  line  of  the  wound,  so  as 
to  make  the  wire  describe  a  slight  curve  in  its  exit,  suited  to  the  shape  which  it  has 
assumed. 

The  twisted  suture  will  retain  in  immediate  contact  the  whole  surfaces  of  a  wound 
of  considerable  depth  ;  it  is  employed  in  the  operation  for  hare-lip,  in  many  wounds 
of  the  face,  especially  such  as  lay  open  the  cavity  of  the  mouth,  and  in  extensive 
wounds  of  the  abdominal  walls. 

Hare-lip  pins,  cutting  wire-pliers,  and  silk,  twine,  or  some  soft  thick  thread,  are 
required  for  its  application. 

The  edges  of  the  wound  being  held  in  contact,  or  at  all  events  being  carefully 
maintained  in  the  same  horizontal  plane,  the  pin  should  be  made  to  transfix  the 
Avound,  entering  the  skin  from  half  an  inch  to  an  inch  from  one  of  its  margins,  and 
appearing  at  the  same  distance  beyond  the  opposite.  The  requisite  number  of  pins 
having  been  passed,  a  piece  of  silk,  or  whatever  other  material  is  chosen  for  the 
suture,  should  be  twisted  over  each  pin  in  the  form  of  the  figure  8,  so  that  the  circles 
of  the  figure  surround  the  extremities  of  the  pin,  and  the  crossing  of  the  thread  lies 
over  the  line  of  the  wound.  The  same  thread  may  be  made  to  s?rve  for  all  the 
sutures,  provided  it  is  sufficiently  long,  being  passed  continuously  from  one  pin  to 
the  next  below  it.  The  opposite  ends  of  the  ligature  being  tied  together,  each  pin 
may  be  shortened  at  its  pointed  extremity,  and  adjusted  so  as  to  leave  about  half  an 
inch  projecting  on  either  side.  The  skin  may  be  protected  from  these  rough-cut  ends 
by  passing  beneath  them  a  strip  of  soft  lint ;  and  the  whole  is  best  covered  with  the 
same  material  dipped  in  oil.  In  withdrawing  this  form  of  suture,  the  heads  of  the 
pins  should  be  grasped  in  the  forceps,  and  loosened  by  a  slight  rotatory  movement ; 
they  may  then  be  drawn  out,  while  the  finger  and  thumb  are  placed  on  the  suture 
itself,  to  prevent  any  traction  being  exercised  on  the  margins  of  the  wound.  When 
the  cut  surfaces,  to  which  the  twisted  suture  is  applied,  are  of  great  thickness,  it  is 
sometimes  necessary  to  add  a  few  interrupted  sutures  at  the  extreme  edges  of  the 
wound  to  prevent  the  eversion  of  the  fat  and  subcutaneous  tissue. 

In  applying  the  twisted  suture  to  the  face,  or  elsewhere  where  a  sightly  cicatrix 
is  a  consideration,  great  care  is  needed,  in  transfixing  the  parts,  to  keep  the  margins 
of  the  wound  exactly  on  the  same  level.  To  avoid  any  doubling-in  of  the  skin,  it  is 
well  to  tilt  up  the  edges  of  the  wound  while  passing  the  pin  through  them. 

For  this  suture  the  softer  varieties  of  thread  possess  a  considerable  advantage  over 
silk  or  twine  ;  the  latter,  from  the  firmness  of  their  texture,  being  too  apt  to  bruise 
the  soft  parts  beneath  them ;  on  this  account  some  adopt  the  plan  of  using  narrow 
strips  of  lint  to  wind  around  the  ends  of  the  pins,  or  stretch  india-rubber  rings  over 
these. 

The  quilled  suture  is  adapted  to  wounds  of  greater  depth  than  those  to  which  the 
preceding  variety  of  suture  should  be  applied  ;  of  itself  it  can  maintain  in  apposi- 
tion the  deeper  parts  of  such  a  wound,  and  in  conjunction  with  the  interrupted 
suture  it  will  keep  in  contact  the  whole  surface.  In  the  hands  of  some  it  is  found 
very  useful  in  the  treatment  of  lacerated  perinasum,  or  it  is  employed  in  deep 
wounds  of  the  buttock  and  fleshy  parts  of  the  thigh.  It  is  best  applied  with  a 
strong  curved  [needle  fixed  in  a  handle,  and  having  an  eye  near  the  point.  This 
should  be  threaded  with  the  loop  of  a  double  thread,  formed  of  some  stout  material  ; 
and  having^been  passed  through  the  wound  from  side  to  side,  the  looped  end  of  the 
ligature  may  be  detached  from  the  eye  and  held  with  the  left  hand,  while  the 
needle  is  withdrawn.  The  needle  should  pierce  the  skin  not  nearer  than  an  inch 
from  the  edge  of  the  wound,  and  should  traverse  the  deeper  parts,  and  emerge  at 
the  s-ime  distance  beyond  its  opposite  margin.  This  proceeding  will  leave  a  double 
thread  through  the  wound  with  a  loop  on  the  one  side  and  two  free  ends  on  the 
opposite.  Through  the  loop  (or  loops,  if  more  than  suture  be  employed)  a  piece  of 
gum  catheter  should  be  passed,  and  the  thread  drawn  tightly  over  it,  while  the 
other  ends  are  tied  firmly  over  a  similar  piece  on  the  opposite  side  of  the  wound. 
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To  maintain  perfect  appositioirin  the  more  superficial  parts,  it  is  generally  necessary 
to  add  a  few  interrupted  sutures  at  the  extreme  margin  of  the  wound. 

The  button  suture  is  employed  only  in  exceptional  instances  and  in  particular 
cases,  and  is  especially  serviceable  when  the  margins  of  the  wound  tend  to  separate 
and  require  support,  which  is  afforded  by  the  presence  of  a  metallic  plate  or  button. 
In  Bozemann's  suture,  the  button  consists  of  a  thin  leaden  plate,  which  is  perforated 
along  the  middle  and  is  fixed  in  position  in  the  following  manner.  The  edges 
of  the  wound  are  brought  into  and  retained  in  contact  by  the  approximation  of 
wire  sutures  which  have  been  passed  in  the  usual  manner;  these  are  threaded 
through  the  orifices  in  the  metallic  plate,  which  is  then  slipped  down  so  as  to  cover  the 
wound,  and  fixed  securely  in  position  by  clamped  shot.  Several  modifications  of  the 
splint  or  button  suture  have  been  adopted.  Mr.  Lister  has  used  two  oval  pieces  of 
sheet  lead,  one-twentieth  of  an  inch  in  thickness,  each  provided  with  a  central 
perforation,  capable  of  receiving  a  thick  silver  wire,  which  is  first  passed  as  a  deep 
ordinary  suture,  then  threaded  through  the  holes  in  the  buttons,  and  finally  wound 
round  the  short  diameter  of  the  latter.  The  advantage  thus  obtained  is  the  capa- 
bility of  relaxing  the  wire  by  simply  unwinding  one  end  of  it  from  its  button, 
straightening  it,  and  allowing  it  to  slacken  as  much  as  is  required  by  slipping 
through  the  hole.  Owing  to  the  difficulty  of  unwinding  the  wire  from  the  button, 
Dr.  0.  Will  has  fitted  the  latter  with  two  studs,  round  which  the  wire  is  twisted  in 
a  figure-of-eight  fashion. 

Serres-fines  are  occasionally  employed  for  bringing  together  wounds  of  very  thin 
skin  or  mucous  membrane.  They  are  small  spring- wire  forceps ;  their  points  are 
finely  serrated,  and  their  -handles  cross  one  another,  so  that  when  at  rest  they 
are  closely  in  contact.  The  points  are  generally  bent  at  right  angles  to  the  spring, 
so  that  the  handles  of  the  serres-fines  may  lie  evenly  over  one  another  along  the  line 
of  the  wound  in  an  imbricated  manner.  In  adjusting  these,  one  should  apply  them 
at  regular  intervals  to  the  lips  of  the  wound,  taking  care  that  the  handles  of  each 
pair  are  turned  in  the  same  direction,  so  as  to  overlap  those  of  the  preceding  pair ; 
any  dressing  that  the  wound  may  need  can  be  laid  on  it  subsequently. 

Counter-irritation. 

Counter-irritants,  as  their  name  implies,  are  used  for  the  purpose  of  exciting 
local  irritation ;  they  vary  in  degree  from  simple  rubefacients,  which  merely  pro- 
duce transient  congestion  of  the  cutis,  to  such  as  completely  destroy  the  tissues  ex- 
posed to  their  influence.  They  may  conveniently  be  studied  in  two  groups  : —  ( 1 )  those 
whose  effects  are  comparatively  transient;  and  (2)  those  that  excite  a  more  per- 
manent local  irritation,  or  that  maintain  a  continued  drain  on  the  system.  Under 
the  first  head  are  included  rubefacients,  vesicants,  acupuncture,  and  the  like ;  under 
the  second,  the  moxa,  issues  of  various  kinds,  setons,  and  the  actual  cautery. 

Rubefacients. — These  produce  a  superficial  redness  and  inflammation  of  the  skin 
leading  to  desquamation  of  its  cuticle.  Mustard  forms  the  most  popular  and  useful 
of  these  remedies,  which  also  include  ammonia,  turpentine,  acetic  and  the  mineral 
acids,  cantharides,  Burgundy  pitch,  mezereon,  alcohol,  ether,  chloroform,  heat  and 
electricity. 

Mustard-flour  can  be  used  in  the  form  of  tissue  or  mustard  leaves,  as  they  are 
called,  or  may  be  made  into  a  poultice  with  water  of  a  temperature  from  90°  to 
100° ;  water  of  a  higher  temperature  than  this  is  liable  to  coagulate  the  albumen  of 
the  mustard- flour,  while  a  much  lower  hinders  the  disengagement  of  the  volatile 
oil  upon  which  the  irritant  property  of  the  application  depends.  Vinegar,  which  is 
often  mixed  with  the  poultice,  has  the  effect  of  diminishing  its  activity.  The  effect 
of  sinapisms  may  be  in  a  measure  regulated  by  mixing  wheat-flour  or  linseed-meal 
with  the  mustard,  and  by  modifying  the  duration  of  the  time  during  which  they 
remain  in  contact  with  the  skin.  The  British  Pharmacopoeia  directs  that  equal 
proportions  of  linseed-meal  and  mustard-flour  be  used  ;  while  the  time  during  which 
the  application  should  remain  on  may  be  broadly  stated  to  vary  from  ten  minutes  to 
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half  an  hour.  It  raay  best  be  estimated  by  observing  the  texture  of  the  skin  of  the 
patient,  and  being  at  the  same  time  guided  somewhat  by  his  expressions  of  pain. 
Under  no  circumstance  is  it  necessary  to  protract  its  application  beyond  three- 
quarters  of  an  hour,  and  when  sinapisms  are  employed  to  patients  in  a  comatose 
condition,  special  care  should  be  taken  lest  they  remain  for  too  long  a  time  in  contact 
with  the  skin,  and  thus  lead  to  suppuration  and  ulceration.  This  form  of  rube- 
facient may  be  employed  to  any  part  of  the  surface  of  the  body,  though  it  is  well 
not  to  expose  the  skin  of  the  face  to  its  influence.  Very  delicate  or  irritable  skins 
are  best  guarded  from  its  undue  action  by  interposing  a  thin  piece  of  cambric  or 
tissue-paper  beneath  the  poultice.  After  the  removal  of  the  application,  the  surface 
should  be  gently  sponged  with  warm  water,  and  a  piece  of  cotton-wool  may  be 
placed  over  the  part ;  or,  if  the  pain  be  severe,  a  piece  ot  linen  or  lint  smeared  with 
simple  cerate.  The  volatile  oil  of  mustard  diluted  with  alcohol  or  spirits  of  camphor 
forms  a  useful  local  rubefacient.  Ammonia,  turpentine,  cantharides  and  acetic 
acid  are  ordinarily  employed  to  the  surface  of  the  skin  in  the  form  of  liniment,  by 
friction  with  a  piece  of  flannel,  until  the  skin  has  acquired  a  ruddy  hue  and  a  smart 
tingling  is  produced.  Heat,  either  in  the  form  of  fomentations  of  hot  water,  the  vapour 
of  steam,  or  dry  warmth,  frequently  has  an  energetic  and  rapid  rubefacient  action. 

Vesicants  or  eirispastics . — These  excite  superficial  inflammation  of  the  cutis  and 
determine  the  effusion  of  serum,  and  an  exudation  of  white  corpuscles  beneath  the 
cuticle,  detaching  and  raising  it  into  a  vesicle.  This  is  followed  by  either  absorption 
or  discharge  of  the  fluid,  or  by  drying  up  of  the  vesicle,  and  the  reproduction  of  the 
epidermis,  or  if  the  inflammation  be  made  intense,  by  a  further  continuance  of  the 
inflammatory  exudation. 

To  produce  vesication,  cantharidine  in  one  of  its  various  forms  is  generally 
employed  ;  though  liquor  ammonia?,  chloroform,  or  iron  heated  to  212°  F.,  are 
occasionally  used ;  it  is  also  said  that  mezereon-bark,  soaked  in  vinegar,  and  applied 
to  the  skin,  is  capable  of  raising  a  blister  on  the  surface. 

Cantharidine  is  employed  in  the  form  of  the  emplastrum  cantharidis,  blistering 
fluid,  and  blistering  tissue.  The  skin  of  the  part  being  previously  well  cleansed 
with  warm  water,  or  sponged  with  vinegar,  the  application  should  be  so  adjusted 
that  it  may  remain  in  close  contact  with  the  skin  ;  for  this  purpose  the  emplastrum 
cantharidis  is  generally  spread  upon  diachylon  plaster,  and  the  blistering  tissue  can 
be  fixed  with  strips  of  the  same  material.  In  cases  where,  from  the  delicate  texture 
of  the  skin,  or  from  known  idiosyncrasy,  there  is  fear  lest  urinary  irritation  arise 
from  absorption  of  the  cantharidine,  the  surface  of  the  blister  may  be  dusted  over 
with  powdered  camphor,  or  better,  a  piece  of  oiled  tissue-paper  may  be  interposed 
between  the  blister  and  the  skin.  The  period  during  which  the  preparations  of 
cantharidine  should  be  allowed  to  remain  in  contact  with  the  skin  varies  greatly, 
and  is  dependent  on  conditions  of  sex,  age,  and  idiosyncrasy ;  generally  speaking 
when  the  skin  is  thin  and  delicate  six  hours  is  sufficient,  but  when  it  is  of  a  thicker 
and  coarser  texture,  twelve  may  be  required.  If  the  desired  effect  is  unproduced, 
and  any  considerable  reddening  of  the  surface  exist,  a  warm  linseed  poultice  will 
often  determine  an  exudation  of  serum  from  the  surface  of  the  cutis.  Vesicants 
are  most  effectual  when  they  are  applied  over,  or  in  the  neighbourhood  of,  the 
affected  organ  ;  but  those  regions  should  be  avoided  where  the  bones  are  superficial, 
and  the  superjacent  soft  tissues  thin,  which  are  acted  upon  by  the  muscular  move- 
ments of  the  body,  or  exposed  to  the  pressure  of  the  clothes,  or  where  a  raw 
surface  exists.  More  effective  than  the  plaster  in  its  application  is  the  ethereal 
extract,  which  is  obtained  by  macerating  the  cantharidine  with  acetic  acid  and  percolat- 
ing with  ether.  This  furnishes  a  viscid  greenish  fluid,  which  is  simply  painted  on  the 
skin  to  the  extent  of  blistering  effect  required.  It  is  especially  preferable  in  those 
positions  where  the  adhesion  of  the  plaster  is  difficult,  and  where  the  patient  is  unruly 
and  difficult  to  manage. 

Vesication  may  be  mOre  rapidly  produced  by  the  application  of  the  liquor 
ammonias,  or  iron  heated  in  boiling  water,  to  the  surface  of  the  body.  One  of  the 
best  plans  of  using  the  liquor  ammonia?  is  to  steep  a  piece  of  lint  the  size  of  the  part 


VESICANTS   AND   PUSTULANTS.  639 

to  be  vesicated  in  the  strong  solution,  and  apply  it  to  the  skin  until  the  ammonia 
has  passed  off  by  evaporation ;  in  most  cases  this  will  almost  immediately  raise  a 
blister.  A  very  manageable  and  speedy  counter-irritant,  which  at  the  same  time 
appears  to  possess  a  certain  local  anaesthetic  property,  has  been  introduced  by 
Mr.  Little,  of  Singapore.  It  consists  of  a  small  piece  of  lint  steeped  in  chloroform, 
and  covered  entirely  with  a  watch-glass,  applied  to  the  skin  and  gently  pressed  down 
with  the  palm  of  the  warm  hand.  It  may  remain  in  contact  with  the  skin  from  five 
to  ten  minutes,  when  it  will  generally  be  found  to  have  produced  pretty  decided 
reddening  of  the  part,  and  occasionally  vesication.  This  application  has  been  found 
especially  suited  for  facial  neuralgia,  or  rheumatic  affections  of  the  sciatic  and  other 
nerves. 

To  apply  the  heated  iron  as  a  vesicant,  an  ordinary  hammer  with  a  flat  head,  or, 
better,  Dr.  Corrigan's  thermal  hammer,  as  it  is  called,  should  be  heated  in  a  spirit 
lamp  or  plunged  into  boiling  water  for  about  a  minute,  dried,  and  immediately 
applied  to  the  part  to  be  blistered  ;  the  contact  of  one  or  two  seconds  is  sufficient  to 
produce  the  desired  effect.  Such  a  hammer,  immersed  in  water  at  120°  F.,  and  held 
for  two  or  three  seconds  in  contact  with  the  skin,  will  act  as  a  rubefacient ;  while, 
if  allowed  to  remain  in  contact  from  five  to  ten  seconds,  it  will  generally  produce 
vesication. 

Whatever  means  are  employed  to  produce  the  effusion  of  serum  beneath  the 
cuticle,  the  subsequent  treatment  of  the  vesicle  must  be  pursued  with  one  of  two 
objects  in  view;  either  to  render  the  injury  to  the  part  as  transient  as  possible,  and 
to  restore  the  integrity  of  the  cuticle,  or  to  establish  a  permanently  secreting  surface. 
To  effect  the  former,  the  vesicle,  being  opened  with  a  large  puncture  at  its  most 
dependent  part,  may  be  allowed  to  empty  itself;  subsequently  it  may  be  covered 
with  a  layer  of  cotton-wool,  which  can  remain  undisturbed  until  the  new  cuticle  be 
formed  beneath ;  or  after  the  evacuation  of  the  serum,  the  part  may  be  dressed  with 
simple  cerate  spread  on  linen  or  lint.  If,  however,  the  blister  is  to  kept  open,  the 
cuticle  being  pinched  up  with  the  forceps  may  be  divided  with  the  scissors  around 
the  circumference  of  the  vesicle,  and  removed  at  once,  the  raw  surface  being  dressed 
with  the  ceratum  sabinse,  or  whatever  other  application  is  selected  as  an  irritant. 
This  process  of  stripping  off  the  cuticle,  and  at  once  exposing  the  denuded  cutis  to 
an  irritant  ointment  and  the  external  air,  is  extremely  painful ;  the  pain  may,  how- 
ever, be  avoided  by  leaving  the  cuticle  in  contact  with  the  surface  of  the  part  after 
dividing  its  connections  in  the  manner  above  described  ;  the  dressing  may  be  applied 
over  the  cuticle,  and  the  latter  will  separate  in  a  few  days,  thus  leaving  a  raw  surface 
that  will  gradually  have  become  inured  to  the  stimulus  of  the  external  air. 

Various  irritating  applications  are  made  use  of  to  maintain  a  constant  secretion 
from  blistered  surfaces ;  the  unguentum  sabinae,  or  the  ceratum  and  unguentum 
cantharidis,  are  usually  employed,  spread  on  lint  or  linen  rag.  A  convenient  and 
nearly  painless  irritant  is  found  in  the  papier  ejnspastique,  which  is  kept  by  most 
chemists  :  at  each  fresh  dressing  the  part  should  be  cleansed  with  warm  water ;  a 
process  needed  as  a  general  rule  every  day,  and  in  summer  weather  twice  during  the 
twenty-four  hours.  There  is  a  limit  to  the  time  during  which  a  blistered  surface 
should  be  kept  discharging  ;  when  the  granulations  become  large,  spongy,  or  tuber- 
culated  in  appearance,  it  is  well  to  discontinue  irritant  applications,  lest  an  uneven 
and  unsightly  cicatrix  be  produced. 

Permanent  counter-irritation  may  be  maintained  by  means  of  the  repeated  appli- 
cation of  blisters,  each  succeeding  one  being  applied  so  soon  as  the  one  that  preceded 
it  has  ceased  to  discharge.  This  plan  seems  to  exercise  a  more  decidedly  count er- 
irritant  effect ;  it  is  less  irksome  to  the  patient ;  and  in  chronic  inflammatory  affec- 
tions of  the  joints,  and  analogous  cases,  it  is  an  excellent  substitute  for  some  of  the 
more  formidable  counter-irritants.  Nitrate  of  silver  has  also  been  strongly  recom- 
mended as  a  vesicant  and  general  counter-irritant. 

The  most  effective  pustulants  are  the  tartar-emetic  ointment  and  the  croton  oil 
liniment.  Tartar-emetic  in  the  form  of  ointment  first  induces  an  outbreak  of  papules, 
which  by  a  continuance  of  the  local  remedy  are  converted  into  vehicles  and  pustules; 
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it  may  be  rubbed  into  the  skin  twice  a  day,  but  its  application  requires  care,  other- 
wise ulceration,  sloughs,  and  local  gangrene  are  liable  to  ensue.  Croton  oil  produces 
a  similar  effect,  although  it  is  less  uniform  in  the  intensity  of  its  action,  and  con- 
sequently, until  the  degree  of  individual  peculiarity  is  recognised,  a  dilute  solution 
of  one  part  to  four  is  preferred  ;  if  the  action  is  too  mild,  the  strength  is  gradually 
increased  until  the  undiluted  oil  is  used. 

Acitpuncttire. — This  operation  consists  in  the  introduction  of  sharp-pointed 
needles  into  the  subcutaneous  tissue  of  the  body ;  these  are  allowed  to  remain  for  a 
longer  or  shorter  time,  and  are  then  withdrawn.  Its  chief  use  is  in  neuralgic  affec- 
tions, particularly  those  of  the  sciatic  nerve,  where  it  is  employed  for  its  counter- 
irritant  effect.  Its  efficacy  in  certain  obscure  cases  of  painful  muscular  rigidity  is 
highly  spoken  of  by  Dr.  F.  Ogier  Ward,  who  recommends  tbe  insertion  of  the  needles 
among  the  muscular  fibres,  retaining  them  there  for  some  time.  As  a  purely 
mechanical  agent  acupuncture  is  made  use  of  to  drain  away  oadematous  effusions  in 
the  subcutaneous  cellular  tissue.  The  needles  for  this  purpose  are  made  short  and 
strong,  and  fixed  in  cylindrical  handles.  They  may  be  introduced  by  drilling 
through  the  skin  with  a  rapid  rotatory  movement,  effected  between  the  forefinger 
and  thumb  of  the  right  hand,  the  skin  of  the  part  being  at  the  same  time  stretched 
between  the  fingers  and  thumb  of  the  left  hand ;  when  the  needle  is  withdrawn,  the 
rotatory  movement  should  be  again  adopted  to  facilitate  its  exit.  Acupuncture  is 
sometimes  effected  by  percussion ;  the  point  of  the  needle  being  placed  upon  the 
skin,  its  handle  is  smartly  struck  so  as  to  drive  it  suddenly  through  the  integuments ; 
lastly,  the  needle  may  be  introduced  with  a  sudden  stabbing  movement.  In  with- 
drawing the  needle  in  either  of  the  last-named  methods,  the  skin  on  either  side  the 
puncture  should  be  held  down  with  the  finger  and  thumb.  Of  the  three  plans  the 
first  seems  to  exercise  the  most  decidedly  counter-irritant  effect. 

Under  the  more  permanent  forms  of  counter-irritation  are  included  (1)  issues  of 
various  kinds;  (2)  setons;  (3)  the  application  of  the  actual  cautery. 

1.  Issues  are  sores  artificially  produced,  giving  exit  to  a  continued  discharge; 
they  are  employed  for  local  causes  as  counter-irritants ;  or  for  constitutional  maladies, 
to  establish  a  perpetual  drain  on  the  system.  "When  instituted  for  the  latter  purpose, 
some  part  of  the  body  should  be  chosen  where  the  subcutaneous  cellular  tissue  is 
abundant,  and  which  is  also  convenient  by  its  position  for  subsequent  dressing  of  the 
sore.  Prominent  points  of  bone  and  the  neighbourhood  of  large  veins,  or  cutaneous 
nerves,  should  be  carefully  avoided.  The  upper  and  outer  part  of  the  arm  just  below 
the  insertion  of  the  deltoid  is  the  common  spot  selected  for  the  formation  of  an  issue ; 
or  on  the  lower  extremity  they  may  be  conveniently  placed  on  the  inner  side  of  the 
thigh,  just  above  the  knee-joint,  and  clear  of  the  saphena  vein. 

Issues  may  be  established  by  means  of  («)  various  caustics,  (b)  the  moxa,  or  (c)  the 
use  of  the  knife. 

(a)  For  the  formation  of  caustic  issues,  either  caustic  potash  or  Vienna  paste1  is 
generally  employed.  To  apply  the  caustic  potash,  a  piece  of  plaster  having  a  small 
hole  cut  in  its  centre,  half  the  size  of  the  intended  issue,  should  be  applied  to  the  part 
to  protect  the  surrounding  skin ;  a  bit  of  potash,  the  size  of  a  small  pea,  may  be 
placed  over  the  hole  in  the  plaster,  and  covered  with  a  layer  of  soft  lint ;  the  whole 
may  be  retained  in  position  by  strapping,  and  should  remain  undisturbed  until  the 
caustic  has  exercised  its  full  effect — that  is,  until  it  has  destroyed  the  entire  thickness 
of  the  skin ;  and  this  will  generally  take  place  in  about  four  hours.  On  removing 
the  application  an  ash-coloured  central  slough  should  be  seen,  surrounded  by  a  bright 
halo  of  congestion.  The  remains  of  the  caustic  are  then  carefully  sponged  away  with 
a  solution  of  acetic  acid,  and  a  poultice  applied  until  the  slough  separates.  If  a  less 
energetic  caustic  action  is  required,  the  caustic  potash  may  be  mixed  with  soap  in  the 
proportion  of  three  to  two.  Vienna  paste  acts  more  rapidly,  within  fifteen  or 
twenty  minutes,  and  is  less  diffuse  in  its  action  than  the  potash. 

(b)  The  actual  cautery  in  the  form  of  the  moxa,  though  generally  employed  for 

1   Vienna  paste  is  a  mixture  of  five  parts  of  caustic  potash  with  six  parts  of  quicklime. 
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its  immediate  irritant  effects,  is  not  unfrequently  made  use  of  for  the  formation  of 
issues;  for  this  purpose  it  is  preferred  by  some  surgeons  as  exercising  a  more 
decidedly  counter-irritant  effect,  especially  in  certain  affections  of  the  joints,  and  in 
carious  diseases  of  the  bones  of  the  spinal  column.  The  moxa  is  a  tightly  packed 
solid  cylinder  of  cotton-wool,  fitting  into  a  metallic  tube,  open  at  both  ends,  and 
attached  to  a  handle.  The  moxa  being  introduced  into  this  tube,  one  end  should  be 
thoroughly  ignited ;  and  the  opposite  end  being  held  in  contact  with  the  skin  of  the 
part,  a  continuous  current  of  air  should  be  maintained  against  its  surface  by  means 
of  a  blowpipe,  until  the  whole  of  the  cotton-wool  be  consumed.  Meantime  the  sur- 
rounding parts  may  be  protected  from  injury  by  covering  them  with  a  thick  layer  of 
wet  lint.  The  size  of  the  eschar  will  be  somewhat  greater  than  that  of  the  end  of 
the  metallic  tube  employed.  Moxas  may  be  prepared  by  soaking  the  cotton-wool  in 
a  strong  solution  of  nitrate  of  potash,  and  subsequently  drying  them  ;  in  the  appli- 
cation of  these  the  use  of  the  blowpipe  may  be  dispensed  with.  The  pain  of  the 
moxa  is  excessive  during  its  application,  but  is  not  of  long  duration  ;  and  after  the 
separation  of  the  sloughs,  the  wound  is  generally  allowed  to  granulate  and  heal  up, 
but  it  may  subsequently  be  treated  as  an  ordinary  issue. 

(c)  Issues  are  made  with  a  knife  by  pinching  up  a  fold  of  skin  between  the  fore- 
finger and  thumb,  rapidly  transfixing  it,  and  cutting  it  through,  the  cutting  edge  of 
the  knife  being  turned  upwards ;  or  the  integuments  being  put  on  the  stretch,  a 
crucial  incision  may  be  made  extending  into  the  subcutaneous  tissue.  The  issue  is 
kept  open  by  inserting  one  or  more  glass  beads  into  the  sac  left  after  the  separation 
of  the  eschar,  or  produced  by  the  knife,  and  retaining  them  in  firm  contact  with  the 
parts  by  means  of  strapping  for  four  or  five  days.  "When  suppuration  is  fully 
established,  the  wound  should  be  cleansed  daily,  the  peas  being  removed  and  replaced 
at  each  dressing ;  should  the  granulations  become  too  exuberant,  they  may  be  touched 
occasionally  with  nitrate  of  silver.  To  prevent  the  wound  healing,  it  is  occasionally 
necessary  to  re-apply  the  caustic  potash  or  Vienna  paste,  or  to  dress  the  surface  from 
time  to  time  with  papier  epispastique  or  some  irritating  ointment. 

Setons. — A  seton  is  an  artificially-produced  sinus,  through  the  track  of  which  some 
material  is  passed  to  excite  suppuration,  and  to  maintain  the  patency  of  its  orifices. 
They  are  established  in  the  subcutaneous  tissue  of  the  body,  (a)  as  counter-irritants, 
or  (b)  to  act  as  continued  sources  of  drain  on  the  system.  As  local  irritants,  they 
are  passed  through  various  cavities  to  excite  inflammation  and  procure  adhesion  of  the 
opposite  surfaces;  or  again,  they  are  used  as  means  of  gradually  evacuating  the 
contents  of  cysts,  chronic  abscesses,  and  other  abnormal  cavities.  For  the  purposes 
of  counter-irritation,  setons  are  generally  in  the  neighbourhood  of  the  part  affected  ; 
as,  for  instance,  in  front  or  behind  the  ear  in  certain  chronic  affections  of  the  eye,  or 
over  the  pubes  in  certain  diseases  of  the  bladder.  But  when  employed  to  act  as 
drains  on  the  system  at  large,  the  nape  of  the  neck  is  the  part  generally  selected  for 
their  insertion.  To  establish  a  seton  in  the  subcutaneous  tissue  (the  part  having 
been  rendered  insensible  with  ether  spray),  a  fold  of  skin  should  be  grasped  and  raised 
from  the  deeper  structures ;  this  should  be  transfixed  at  its  base  by  the  instrument 
carrying  the  seton  rather  obliquely,  so  that  one  of  the  openings  in  the  skin  shall  be 
more  dependent  in  position  than  the  other.  The  size  of  the  fold  of  skin  to  be  trans- 
fixed will  depend  upon  the  length  of  the  seton ;  but  in  all  cases  the  needle  must  pass 
deeply  through  the  subcutaneous  tissue,  and  not  immediately  beneath  the  skin,  or  the 
latter  will  slough  over  the  whole  track  of  the  wound.  On  the  nape  of  the  neck  a 
longitudinal  fold  of  skin  over  the  spines  of  the  cervical  vertebra?  is  generally  raised 
and  transfixed  nearly  at  right  angles  to  the  axis  of  the  spine.  The  instruments  used 
vary  with  the  material  of  which  the  seton  is  to  be  composed ;  thus,  ordinary  needles 
of  various  sizes  are  employed  when  one  or  more  silken  or  wire  threads  are  to  be 
introduced,  whereas,  if  a  gum  elastic  band  is  used  to  keep  the  wound  open,  a  properly 
adapted  seton-needle  should  be  employed ;  though  in  the  absence  of  this,  the  parts 
may  be  transfixed  with  a  double-edged  bistoury,  which  will  also  serve  as  a  guide  for 
the  introduction  of  the  seton. 

Whatever  material  is  employed  to  keep  the  wound  open  and  excite  discharge,  it 
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should  first  be  smeared  with  oil ;  and,  having  being  introduced,  may  be  allowed  to 
remain  undisturbed  for  four  or  five  days,  or  until  suppuration  is  fairly  established  ; 
subsequently  the  dressing  may  be  changed  daily,  and  the  seton  be  pulled  on  each 
occasion  a  little  farther  through  the  wound,  care  being  taken  to  oil  that  part  of 
it  which  is  to  occupy  the  wound  before  moving  it.  If  the  seton  be  composed 
of  silken  or  other  threads,  when  it  is  nearly  all  pulled  through  the  wound,  a 
fresh  piece  of  the  same  material  may  be  attached  to  its  end,  and  thus  drawn  into 
the  sinus.  Gutta-percha  or  gum  elastic  bands  need  only  be  shifted  each  day  one  way 
or  the  other,  the  projecting  ends  being  carefully  wiped,  so  that  the  discharge  does 
not  accumulate  and  harden  upon  them.  If  the  inflammation  and  suppuration  in 
the  track  of  the  seton  be  insufficient,  it  may  be  smeared  with  some  irritating  substance, 
as  the  tincture  of  iodine.  Occasionally  it  induces  excessive  reaction  with  slight  febrile 
exacerbation,  which,  however,  cold  applications  usually  suffice  to  subdue;  but  if  this 
increase  become  excessive,  and  appear  to  threaten  the  destruction  of  the  bridge  of  skin 
by  sloughing,  the  seton  must  be  removed.  Exuberant  development  of  granulations 
must  be  repressed  by  the  application  of  nitrate  of  silver. 

The  actual  cautery  is  some  metallic  substance  raised  to  an  elevated  temperature, 
and  applied  to  the  tissues  of  the  body;  steel,  iron,  and  platinum  are  the  only  metals 
now  employed  for  this  purpose.  This  form  of  cautery  is  made  use  of  for  arresting 
haemorrhage,  for  destroying  diseased  surfaces  and  morbid  growths,  and  for  exciting 
counter-irritation  of  almost  every  degree,  from  simple  rubefaction  up  to  complete 
destruction  of  the  skin  and  subcutaneous  tissue. 

Cauteries  are  made  of  steel,  fixed  in  wooden  handles ;  their  heads  or  extremities 
are  of  various  shapes,  being  bulbous,  conical,  hatchet-shaped,  or  hammer-headed, 
varying  with  the  special  purpose  or  part  of  the  body  to  which  they  are  applied.  They 
may  be  heated  in  an  ordinary  fire,  or  by  means  of  a  spirit-lamp.  Three  degrees  of 
temperature  are  generally  recognised  ;  namely,  white  heat,  red  heat,  and  an  inferior 
degree  when  the  metal  is  black,  or  as  hot  as  it  can  be  without  losing  its  natural 
colour.  As  a  general  rule,  the  hotter  the  metal  is  at  the  time  of  application,  the 
less  pain  will  it  produce.  The  well-known  gas  cautery  apparatus  devised  by  the 
late  Mr.  Bruce  is  a  most  convenient  and  valuable  form  of  cautery,  but  is  now  almost 
superseded  by  the  'benzoline'  or  Paquelin's  cautery,  described  at  p.  656. 

In  making  vise  of  the  actual  cautery  to  a  raw  surface,  for  the  purpose  of  staying 
haemorrhage,  a  dull  red  or  black  heat  will  be  most  effective.  If  the  bleeding  pro- 
ceed from  a  single  point,  the  touch  of  a  conical  or  an  olive-shaped  cautery  is  mostly 
sufficient  for  its  restraint ;  but  when  this  is  more  extensive  and  profuse,  the  surface 
having  been  momentarily  dried  by  the  application  of  a  sponge,  the  cautery  iron,  of  a 
flat  or  rounded  shape,  is  passed  rapidly  and  lightly  over  the  surface,  not  being- 
allowed  to  remain  in  contact  with  any  one  part  of  the  wound  for  more  than  a  second 
or  two,  otherwise  the  disorganised  tissues  will  stick  to  the  metal,  causing  great  pain 
and  often  considerable  haemorrhage  when  the  instrument  is  removed.  Eor  the  de- 
struction of  morbid  growths  or  cancerous  ulcers,  the  cautery  should  be  raised  to  a  light 
red  heat,  and  allowed  to  remain  in  contact  with  the  diseased  tissues  and  frequently 
renewed  until  complete  charring  of  the  parts  has  been  effected,  or  the  gas  cautery  or 
Paquelin's  apparatus  may  be  employed.  When  the  hot  iron  is  applied  to  the  sound 
skin  for  its  counter-irritant  effects,  a  hatchet-shaped  cautery  at  a  white  heat  is 
generally  employed  ;  the  thin  edge  of  this  may  be  drawn  rapidly  and  lightly  over  the 
surface  in  parallel  lines,  an  inch  or  more  apart.  There  are  certain  parts  of  the  body  to 
which  this  remedial  measure  should  not  be  applied  ;  these  may  be  stated  to  be  the 
immediate  neighbourhood  of  subcutaneous  bones,  such  as  the  vault  of  the  skull  and 
the  sternum  ;  salient  points  of  bone,  as  the  acromion,  olecranon,  patella  ;  the  course  of 
the  larynx  or  trachea ;  superficial  tendons,  and  the  neighboui'hood  of  such  synovial 
membranes  as  lie  very  near  the  surface.  The  effect  of  the  heated  iron  may  be  varied 
in  degree  by  holding  it  at  a  greater  or  less  distance  from  the  skin.  In  direct  applica- 
tion it  is  thus  employed  by  many  continental  surgeons  as  a  stimulant  to  ulcers  or  un- 
healthy wounds ;  the  cautery  being  held  first  at  some  distance  from  the  part,  and  being 
gradually  approximated  until  the  surface  of  the  soi*e  is  covered  with  a  thin  dry  scab. 
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For  the  convenience  of  description,  this  remedial  measure  may  be  considered 
first  in  its  local,  and  secondly  in  its  general  application.  In  local  blood-letting  the 
blood  is  drawn  from  the  capillaries ;  this  may  be  effected  by  leeching,  scarification, 
or  cupping.     General  blood-letting  includes  venesection  and  arteriotomy. 

Leeching. — Leeches  should  be  removed  from  water  an  hour  or  two  before  their 
application,  and,  having  been  carefully  dried  in  a  clean  cloth,  they  may  be  applied  to 
the  shin  of  the  part,  after  it  has  been  carefully  cleansed,  freed  from  hair,  if  that  exist 
in  any  quantity,  and,  if  need  be,  smeared  with  a  little  milk  to  induce  the  leeches 
to  bite.  If  the  blood  is  to  be  abstracted  from  the  external  surface  of  the  body,  the 
leeches  may  be  conveniently  covered  with  an  inverted  tumbler  or  wine-glass  until 
they  have  attached  themselves :  or  they  may  be  placed  in  the  hollow  of  a  large  and 
loosely  made  pad  of  cotton- wool  covered  with  lint ;  or  a  clean  towel  may  be  folded 
so  as  to  contain  them,  and  being  inverted  over  the  part,  may  be  maintained  in  posi- 
tion by  gentle  pressure.  Again,  two  or  three  may  be  placed  together  in  an  open 
pill-box,  which  must  be  inverted  and  maintained  in  contact  with  the  part.  When 
it  is  desirable  more  exactly  to  localise  the  point  of  application,  as  in  leeching  the 
gums,  eyelid,  or  lacrymal  sac,  the  leech  can  be  retained  in  position  until  it  has 
attached  itself  by  means  of  a  leech-glass,  or  a  card  rolled  up  in  a  cylindrical  shape. 
When  there  are  but  few  leeches  to  be  applied  to  the  external  surface  of  the  body, 
each  may  be  held  singly  between  the  forefinger  and  thumb,  while  its  mouth  is 
directed  to  the  part  to  which  it  is  intended  it  should  attach  itself.  Some  precau- 
tions are  necessary  in  their  application.  When  they  are  applied  to  or  in  the  neighbour- 
hood of  the  cavities  or  canals  of  the  body,  a  leech-glass  or  rolled  card  should  be  used. 
Care  should  also  be  taken  that  they  do  not  bite  over  superficial  vessels  of  some  magni- 
tude, so  that  by  wounding  the  latter  troublesome  haemorrhage  may  ensue.  Parts 
that  are  especially  sensitive,  or  are  provided  with  loose  cellular  tissue,  such  as  the 
lids,  or  are  protected  by  a  thick  epidermal  layer,  as  the  palms  and  soles,  are  also  to 
be  avoided. 

A  healthy  leech  will  draw  about  3ij.  of  blood,  and  this  quantity  maybe  increased 
by  subsequent  fomentation  of  the  bite  to  about  ^ss.  It  is  said  that  the  capacity  for 
abstracting  blood  may  be  largely  increased  in  leeches  by  making  minute  punctures 
on  their  dorsal  surface,  just  above  the  caudal  extremity ;  of  course  this  proceeding 
cannot  be  adopted  until  the  leech  is  firmly  attached  and  well  distended  with  blood ; 
it  is  a  measure,  one  would  think,  of  very  equivocal  advantage.  When  leeches, 
though  fully  distended,  still  remain  attached  to  the  surface,  the  popular  applications 
of  salt  or  snuff  to  their  bodies  will  generally  induce  them  to  relax  their  hold. 

To  obtain  a  further  flow  of  blood  from  the  bites  after  the  separation  of  the 
leeches,  warm  linseed  poultices  or  fomentation  with  warm  flannels  are  generally 
employed,  or  the  part,  if  on  one  of  the  extremities  of  the  body,  may  be  immersed  in 
warm  water.  When  it  is  desirable  to  arrest  the  haemorrhage  at  once,  the  bites  may 
be  freely  exposed  to  the  air,  or  the  part  being  covered  with  lint  or  a  dry  cloth, 
pressure  over  it  may  be  made  with  the  hand,  or  maintained  by  a  bandage  ;  should 
this  be  insufficient,  a  little  shredded  lint  being  placed  over  each  bite,  firm  pressure 
may  be  made  with  the  finger-ends;  or.  again,  the  bleeding  points  may  be  touched 
Avith  nitrate  of  silver  or  perchloride  of  iron.  In  cases  where  the  haemorrhage  is 
alarming,  or  the  foregoing  means  have  failed  to  arrest  it,  the  soft  parts  beneath  the 
bite  may  be  transfixed  by  a  fine  needle,  and  a  silk  ligature  may  be  wound  around  them 
beneath  the  needle-ends.  Besides  haemorrhage,  other  accidents  have  been  known  to 
accompany  or  follow  leeching,  such  as  faintness,  severe  pain,  and  even  convulsions, 
whilst  the  puncture  may  inflame  and  even  suppurate,  or  be  followed  by  an 
erysipelatous  affection. 

Scarification  is  employed  in  various  parts  of  the  body,  as  a  means  of  directly 
relieving  the  local  congestions  of  free  surfaces.  The  operation  consists  in  making 
small  incisions  on  the  surface  of  the  part  with  the  point  of  a  lancet  or  scalpel ;  these 
incisions  varying  in  depth  and  extent  with  the  texture  of  the  part  affected  and  the 
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severity  of  the  local  mischief.  They  are  employed  in  chemosis  of  the  conjunctiva, 
phlegmonous  inflammation  of  the  integuments,  acute  engorgements  of  the  tongue 
and  tonsils,  and  in  other  parts. 

Cupping  in  its  most  ordinary  form  consists  in  the  local  abstraction  of  blood  from 
minute  incisions  by  means  of  atmospheric  pressure ;  cupping-glasses,  a  scarificator, 
and  a  spirit-lamp  are  required  for  the  performance  of  this  operation.  Cupping- 
glasses  are  of  various  forms  and  sizes,  but,  for  the  most  part,  narrow  at  their  necks 
and  somewhat  dilated  at  the  opposite  extremity.  They  are  employed  for  creating  a 
partial  vacuum  over  that  part  of  the  surface  from  which  the  blood  is  abstracted  ;  the 
air  within  them  is  rarefied  by  introducing  for  a  second  or  two  the  flame  of  a  spirit- 
lamp  ;  on  the  withdrawal  of  this,  the  open  mouth  of  the  gla^s  is  immediately  applied 
to  the  part  to  be  cupped.  This  has  the  effect  of  producing  great  local  congestion  and 
swelling  up  of  the  parts  included  within  the  rim  of  the  glass.  In  other  varieties  of 
cupping-glasses  which  are  occasionally  used,  the  rarefaction  of  the  air  is  effected 
either  by  an  exhausting  syringe  fitting  on  to  the  glass,  which  is  provided  with  a 
stopcock  or  valve,  or  by  means  of  an  india-rubber  ball  above  the  cupping-glass, 
which  is  compressed  and  emptied  before  application  is  made ;  but  neither  of  these 
modifications  is  as  efficacious  as  the  ordinary  method.  The  glass  may  be  conveniently 
removed  by  tilting  it  to  one  side,  and  at  the  same  time  insinuating  the  point  of  the 
forefinger  under  its  edge  on  the  opposite  side.  The  scarificator  is  used  for  simul- 
taneously and  quickly  effecting  the  necessary  incisions  for  the  abstraction  of  blood ; 
it  is  formed  of  a  number  of  blades  fixed  on  an  axis,  which  latter,  by  a  rapid  semi- 
rotatory  movement,  projects  the  blades  through  appropriate  openings  in  the  instrument, 
and  divides  the  integument  to  the  required  depth.  Before  its  application  the  blades 
of  the  scarificator  should  be  set  so  as  to  cut  through  the  cutis  vera,  but  not  to 
encroach  upon  the  subcutaneous  tissue  ;  this  being  effected,  the  spring  may  be  drawn 
back,  and  set,  and  the  instrument  being  held  pretty  firmly  in  contact  with  the  skin, 
the  spring  may  be  released. 

Before  the  application  of  cupping-glasses  the  skin  of  the  part  should  be  sponged 
with  warm  water,  and  any  hair  there  may  be  on  the  surface  should  be  removed ;  a 
basin  of  warm  water  and  a  lighted  candle  should  be  at  hand.  The  glasses  being  first 
placed  in  the  warm  water,  should  be  applied,  in  the  manner  above  mentioned,  one 
by  one  to  the  part  from  which  the  blood  is  to  be  drawn ;  care  being  taken  that 
sufficient  intervals  are  left  between  the  glasses  :  they  may  be  allowed  to  remain  in 
contact  with  the  skin  for  about  a  minute  ;  as  each  is  withdrawn,  the  scarificator 
should  be  applied  to  the  swollen  integument  beneath,  and  the  glass  should  be  as 
quickly  as  possible  readjusted  to  the  part.  The  blood  will  continue  to  flow  from  the 
incisions  until  the  exhaustive  power  of  the  glass  has  ceased  by  the  vacuum  within 
being  destroyed ;  when  this  occurs,  the  glass  may  be  removed,  and  a  fresh  one  may 
be  applied  to  the  same  spot,  the  surface  being  first  sponged  to  remove  any  coagula 
that  may  have  formed.  As  each  glass  is  removed,  the  blood  from  it  may  be  emptied 
into  a  graduated  vessel.  When  the  required  amount  has  been  abstracted,  the 
wounds  may  be  sponged,  dried,  and  each  group  covered  with  a  piece  of  diachylon 
plaster. 

It  is  often  extremely  difficult  to  procure  the  required  amount  of  blood  by  means 
of  cupping ;  and  this,  though  it  may  occur  from  many  causes,  is  chiefly  owing  to  one 
of  two  reasons — namely,  that  either  the  depth  of  the  incisions  has  not  been  rightly 
adapted  to  the  thickness  of  the  skin  of  the  part,  or  that  the  vacuum  within  the  glass 
is  insufficient  or  too  complete.  To  avoid  both  these  evils  requires  some  knowledge 
of  the  different  thickness  of  the  integument  on  various  parts  of  the  body,  and  a 
certain  manual  skill  which  can  only  be  acquired  by  practice.  When  the  skin  has 
been  too  freely  divided  by  the  scarificator,  the  subcutaneous  tissue  is  apt  to  bulge 
through  the  incisions  in  the  skin  and  hinder  the  flow  of  blood,  while  the  disadvantages 
of  an  insufficient  division  are  obvious.  Should  the  atmospheric  pressure  be  so  great 
as  to  constrict  the  cutaneous  capillaries  around  the  rim  of  the  glass,  this  pressure 
may  be  relieved  by  rotating  the  glass  a  little,  or  by  swaying  it  to  and  fro,  so  as  to 
allow  a  little  external  air  to  get  beneath  its  margin. 
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There  remains  to  speak  of  another  form  of  cupping,  usually  termed  '  dry  cupping.' 
The  object  of  this  is  to  abstract  blood  temporarily  from  one  part  of  the  body  by 
detaining  it  for  a  time  in  other  parts.  To  effect  this,  several  cupping-glasses  are 
applied  and  renewed  at  intervals,  their  position  being  slightly  varied  each  time,  so 
that  the  skin  may  not  suffer  from  the  pressure. 

M.  Junot  has  devised  an  instrument  by  which  he  considers  that  he  produces  a 
transient  condition  of  general  depletion.  The  apparatus  consists  of  a  metallic  cylinder 
closed  at  one  extremity,  and  sufficiently  large  to  contain  either  the  upper  or  lower 
limb ;  attached  to  the  cylinder  is  a  small  stopcock,  to  which  is  fitted  an  exhausting 
syringe.  One  of  the  limbs  is  immersed  in  the  metallic  case,  and  a  very  wide  india- 
rubber  band  being  drawn  over  the  open  end  and  around  the  limb,  so  as  to  form  an 
air-tight  cavity,  the  syringe  is  applied  until  the  condition  of  the  pulse  indicates  that 
a  sufficient  amount  of  air  has  been  removed. 

General  Blood-letting* 

Venesection. — This  operation  may  be  performed  upon  the  veins  of  the  forearm 
or  hand,  the  external  jugular,  the  veins  beneath  the  tongue,  those  of  the  scrotum, 
and  the  internal  saphena,  near  the  inner  ankle.  Whatever  vein  is  opened,  it  is 
necessary,  when  practicable,  to  produce  congestion  of  it,  by  compressing  the  vessel 
between  the  point  to  be  opened  and  the  heart.  A  lancet,  bleeding-tape  or  a  narrow 
bandage,  lint,  a  bowl  to  receive  the  blood,  and  a  basin  of  water  and  a  sponge,  are 
required.  The  operation,  as  ordinarily  performed  hi  this  country,  consists  in  opening 
one  of  the  veins  at  the  bend  of  the  elbow.  Of  these  the  most  prominent  are  the 
median  cephalic  and  the  median  basilic,  the  former  being  situated  to  the  outer  side 
of  the  tendon  of  the  biceps,  the  latter  to  its  inner  side,  and  immediately  over  the 
course  of  the  brachial  artery,  indeed  only  separated  from  the  artery  by  the  fascial 
attachment  of  the  biceps  muscle.  Eor  anatomical  reasons,  therefore,  the  median 
cephalic  should  be  preferred  for  venesection  ;  but  in  practice  the  more  prominent  and 
larger  vein  of  the  two  is  selected. 

The  patient  being  placed  in  the  sitting  posture,  the  bleeding  tape  or  bandage  may 
be  tied  around  the  limb  about  the  middle  of  the  upper  arm,  sufficiently  tight  to  arrest 
the  venous  circulation  without  affecting  the  pulse  at  the  wrist.  The  forearm  having 
been  allowed  to  hang  down  until  the  veins  are  tense  and  turgid,  the  operator  may 
select  one  for  his  purpose,  and  taking  the  blade  of  the  lancet  between  the  forefinger 
and  thumb  of  his  right  hand,  should  fix  the  vein  by  pressing  his  left  thumb  upon  it, 
just  below  the  part  he  is  about  to  open.  Steadying  his  hand  by  resting  the  ends  of 
the  three  inner  fingers  on  the  forearm,  the  point  of  the  lancet  may  be  introduced 
obliquely  until  the  interior  of  the  vein  is  reached  and  the  blood  rises  up  out  of  the 
wound ;  without  penetrating  any  deeper,  the  lancet  should  now  be  thrust  onwards, 
thus  laying  open  the  vein  longitudinally,  and  cutting  its  way  out  in  advance  of  the 
point  of  puncture.  The  vein  being  well  opened,  the  thumb  may  be  removed,  and  the 
blood  allowed  to  flow ;  if  the  stream  be  scanty  and  sluggish,  the  ordinary  expedient 
may  be  adopted  of  directing  the  patient  to  clench  his  fist  firmly  from  time  to  time, 
or  the  surgeon  may  chafe  the  veins  on  the  palmar  surface  of  the  forearm,  rubbing 
from  below  upward.  "When  the  required  amount  of  blood  has  been  abstracted,  the 
thumb  of  the  left  hand  may  be  placed  over  the  wound,  and  the  ligature  around  the 
arm  relaxed  ;  a  small  pad  of  lint  being  placed  over  the  orifice  in  the  vein,  the  parts 
around  should  be  cleansed  from  blood,  and  the  tape  applied  in  the  figure-of-eight 
fashion,  so  that  the  crossing  of  the  tape  lies  over  the  pad  on  the  vein  and  keeps  it  in 
place,  exercising  pretty  firm  pressure  (fig.  116  F,  p.  628). 

The  operation  is  not  always  free  from  difficulty  and  complication.  Occasionally 
the  veins  at  the  bend  of  the  elbow  are  not  discernible  either  by  the  eye  or  the  finger, 
either  from  their  small  size  and  imperfect  development,  or  from  the  excessively  thick 
layer  of  adipose  tissue  in  which  they  are  embedded.  If  no  trace  of  the  vessels  can  be 
discovered  after  careful  examination  by  the  finger,  it  will  be  necessary  to  select  some 
other  locality,  such  as  the  forearm  or  hand.  Again,  in  emaciated  subjects,  the  mobility 
of  the  vein  in  the  loose  surrounding  cellular  tissue  may  enable  it  to  evade  the  punc- 
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tare  by  the  lancet,  and  the  vessel  should  therefore,  in  these  cases,  be  firmly  fixed  by 
the  thumb,  and  the  opening  made  close  to  the  latter.  After  the  vein  has  been  fairly 
opened,  certain  circumstances  may  interfere J;o  prevent  or  retard  the  flow  of  the  stream 
of  blood,  and  the  most  important  of  these  is  the  loss  of  parallelism  between  the 
opening  in  the  vein  and  that  in  the  skin,  a  displacement  which  is  the  consequence 
usually  of  some  movement  of  the  arm  or  traction  on  the  skin,  and  is  repaired  by 
restoring  the  limb  to  the  position  it  possessed  when  the  vein  was  opened.  The  orifice 
in  the  skin  may  become  occluded  by  a  nodule  of  fat,  which  is  best  cut  away  by  the 
scissors  ;  or  that  in  the  vein  may  become  obstructed  by  a  small  coagulum,  the  removal 
of  which  is  effected  by  accelerating  as  much  as  possible  by  friction  and  muscular 
movements  the  force  of  the  escaping  current.  A  too  tightly  or  too  loosely  applied 
bandage,  or  the  sudden  onset  of  syncope,  will  have  the  effect  of  preventing  the  flow  of 
blood.  The  most  serious  accident  liable  to  happen  during  the  performance  of  the 
operation  is  a  wound  of  the  brachial  artery,  an  injury  only  possible  when  the  median 
basilic  vein  has  been  selected,  and  which  can  always  be  avoided  by  the  exercise  of  a 
moderate  degree  of  care,  by  not  sinking  the  lancet  too  deeply,  and  by  carefully  local- 
ising the  position  of  the  artery  before  operation.  It  is  recognised  by  the  mixture  of 
the  arterial  and  venous  blood  which  escapes,  and  by  the  fact  that  after  removing  the 
tape,  the  blood  escapes  with  greater  force.  Sugillation,  or  effusion  of  blood  into  the 
subcutaneous  tissue,  is  observed  when  the  external  opening  is  too  small,  or  when  this 
does  not  correspond  with  that  in  the  vein.  In  the  latter  case,  whilst  the  blood 
escapes  in  a  thin  stream  externally,  a  circumscribed  swelling  forms  and  rapidly 
increases,  at  first  soft  and  then  increasing  in  hardness  as  coagulation  ensues.  This 
effusion  of  blood  has  been  called  a  thrombus,  and  usually  disappears  spontaneously  by 
absorption  within  a  few  days  after  its  formation,  or  may  become  inflamed.  Inflam- 
mation of  the  lymphatics  or  of  the  vein  is  sometimes  seen  after  a  venesection,  and  is 
attributable  to  the  use  of  blunt  or  unclean  instruments,  to  a  too  early  movement  of 
the  arm  after  operation,  to  the  use  of  plasters,  &c.  Severe  and  persistent  pain  may 
likewise  follow  the  wound  of  one  of  the  cutaneous  nerves  which  surround  the  vein 
in  this  position. 

In  children,  and  occasionally  in  others,  where  the  subcutaneous  veins  at  the 
bend  of  the  elbow  ai"e  ill-defined  or  of  small  size,  venesection  is  practised  on  the 
external  jugular.  For  this  a  pretty  bulky  pad  of  lint  is  required ;  it  should  be 
applied  over  the  vein  in  the  hollow  just  above  the  clavicle  and  external  to  the  sterno- 
mastoid  muscle,  and  should  be  secured  by  a  bandage  passed  over  it  and  fastened  in 
the  opposite  axilla,  so  as  to  exercise  firm  pressure  on  the  vein,  and  prevent  the 
possibility  of  the  entrance  of  air  into  the  circulation.  The  part  of  the  vessel 
generally  chosen  for  the  operation  is  where  it  overlies  and  crosses  the  sterno-mastoid ; 
the  vein  being  fixed  with  the  thumb  of  the  left  hand,  the  incision  may  be  made  in  the 
same  manner  as  in  bleeding  at  the  bend  of  the  elbow,  the  line  of  the  wound  being  parallel 
to  the  fibres  of  the  sterno-mastoid  muscle,  so  as  to  secure  a  transverse  division  of  the 
platysma  myoides.  The  blood  can  be  directed  into  a  bowl  by  means  of  a  piece  of 
cardboard  folded  in  the  form  of  a  gutter,  or  it  may  be  collected  in  a  teacup  held 
close  below  the  wound.  To  arrest  the  bleeding,  a  pad  must  be  applied  over  the  wound, 
and  retained  by  strips  of  plaster ;  the  compress  over  the  clavicle  may  then  be 
removed. 

Venesection  in  the  foot  is  performed  either  from  the  dorsal  venous  network,  or 
more  usually  from  the  internal  saphena  just  above  the  malleolus ;  the  patient  is  made 
to  sit  with  the  foot  in  a  warm  bath,  and  as  soon  as  the  veins  have  become  distended, 
a  circular  bandage  is  applied  just  above  the  ankle,  and  the  foot  once  more  placed  in 
the  water  until  the  veins  are  sufficiently  engorged.  The  introduction  of  the  lancet 
requires  some  degree  of  force,  on  account  of  the  skin  being  coarser  and  thicker  here 
than  at  the  elbow,  and  an  aponeurosis  existing  between  the  skin  and  the  vein.  On 
the  other  hand,  it  should  not  be  pushed  in  too  deeply,  otherwise  there  is  a  risk  of 
injury  to  the  ligaments  or  periosteum,  or  of  breaking  the  lancet  in  the  bone ;  generally 
the  blood  flows  sluggishly,  and  to  encourage  the  flow  the  foot  is  kept  immersed  in  the 
warm  water. 
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The  cutaneous  veins  of  the  scrotum  may  be  opened  in  cases  of  acute  orchitis,  the 
bleeding  being  encouraged  by  warm  fomentations,  and  arrested  when  necessary  by 
exposing  the  part  to  the  external  air  or  by  the  application  of  cold  water. 

Arteriotomy. — The  only  vessel  on  which  this  operation  is  practised  is  the 
temporal  artery  itself,  or  one  of  its  principal  branches ;  the  main  trunk  of  the  vessel 
may  be  found  crossing  the  zygoma  at  right  angles  about  half  an  inch  in  front  of  the 
pinna  of  the  ear,  and  just  above  this  spot  the  artery  divides  into  its  anterior  and 
posterior  branch.  A  small  bistoury  or  a  lancet,  a  narrow  bandage,  a  small  firm 
compress,  sponge  and  water,  and  a  bleeding-bowl,  are  required  for  this  operation. 
The  position  of  the  anterior  division  of  the  vessel  being  ascertained,  or  that  of  the 
main  trunk  itself  if  the  former  be  of  insufficient  size,  its  exact  situation  should  be 
marked,  and  the  vessel  may  be  at  the  same  time  fixed  by  placing  the  forefinger  or  thumb 
upon  it,  just  below  the  point  where  it  is  to  be  opened.  The  blood  should  be  drawn 
from  a  transverse  wound  in  the  vessel,  made  by  cutting  down  upon  it  with  a  bistoury  ; 
or  with  a  lancet,  by  .first  puncturing  its  coats  and  then  laying  open  its  canal  more 
freely.  To  arrest  the  haemorrhage,  the  artery  may  be  completely  divided,  the  part 
sponged,  the  compress  applied  to  the  wound  and  secured  by  the  knotted  form  of 
bandage  (fig.  117,  p.  629).  This  should  be  most  carefully  adjusted,  so  that  it  may 
remain  undisturbed  for  four  or  five  days,  when  it  may  be  removed,  and  the  wound 
covered  with  a  strip  or  two  of  plaster. 

Vaccination. 

The  object  of  the  operation  of  vaccination  is  to  inject  the  vaccine  lympn  into  the 
superficial  part  of  the  cutis,  and  thereby  to  procure  its  absorption  into  the  system. 
It  has  been  performed  in  several  ways,  and  by  various  instruments,  but  the  most 
general  practice  is  that  of  puncture  by  the  ordinary  or  grooved  lancet,  performed 
according  to  the  following  directions  : 

The  patient's  left  arm  should  be  grasped  in  the  operator's  left  hand,  just  above 
the  insertion  of  the  deltoid  muscle,  and  the  skin  on  the  outer  aspect  of  the  part  put 
on  the  stretch.  The  lancet  having  been  charged  with  lymph  taken  from  the  vesicle 
not  later  than  the  eighth  day  after  inoculation,  is  held  with  the  flat  of  its  blade 
turned  towards  the  surface,  and  is  made  to  perforate  the  cuticle  very  obliquely  from 
above,  so  that  its  point  may  just  penetrate  the  superficial  layer  of  the  cutis;  this  may 
be  effected  without  causing  any  haemorrhage,  or  at  most,  not  more  than  a  drop  of 
blood  need  escape.  As  it  is  withdrawn,  the  lancet  may  be  pressed  against  the  raw 
surface  of  the  cutis,  or  the  thumb  of  the  left  hand  may  be  used  to  press  the  edges  of 
the  puncture  together,  so  as  to  wipe  the  virus  off  the  point ;  five  or  six  punctures 
may  thus  be  made  about  half  an  inch  distant  from  each  other,  the  lymph,  thus 
introduced,  being  retained  by  the  valvular  character  of  the  punctures.  Other 
modifications  of  the  method  of  puncture  have  been  introduced,  such  as  rubbing  the 
lymph  with  the  flat  of  the  lancet,  into  a  number  of  minute  superficial  punctures,  or 
by  first  smearing  the  lymph  on  the  skin,  and  then  raising  the  cuticle  in  a  number  of 
places  over  this  area  with  the  sharp  point  of  the  lancet.  Instead  of  the  lancet,  a 
grooved  needle  is  sometimes  made  use  of,  or  Spratley's  vaccinator,  which  consists  of 
a  needle  with  an  arrow-headed  point  having  a  groove  on  one  surface,  and  a  small 
rectangular  shoulder  about  one-twelfth  of  an  inch  from  the  point.  The  vaccinator  of 
Dr.  Braidwood  consists  of  a  double  blade  approximated  in  a  manner  similar  to 
P.  A.  Valentin's  knife,  and  is  charged  by  puncturing  the  vesicle  with  its  point, 
and  allowing  the  lymph  to  flow  between  its  blades.  With  the  charged  instrument 
a  small  incision  is  made  in  the  skin  for  each  vesicle.  Other  operators  have  preferred 
to  expose  the  cutis- for  the  purpose  of  absorption,  by  removing  the  epidermis  by 
scratching.  This  is  accomplished  with  the  point  of  the  lancet  or  needle,  by  which  a 
number  of  scratches  are  made  close  and  parallel  to  each  other,  or  in  a  crossed  manner, 
and  sufficiently  deep  to  expose  the  cutis.  If  a  little  blood  oozes,  it  should  be  wiped 
off,  and  the  lymph  rubbed  over  the  ulcerated  surface.  The  number  of  places  thus 
treated  will  depend   upon  their  size ;  if  only  sufficiently  large  to  pi'oduce  a  single 
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vesicle,  five  or  six  are  necessary.  Dr.  Weir  substitutes  a  scraper,  consisting  of  four 
tine  needle-points,  set  in  a  handle,  for  the  lancet,  and  other  instruments  have  been 
invented  for  removing  the  epidermis  in  this  manner.  Dr.  Cooper  Rose  employs  five 
minute  points,  which  are  pressed  firmly  against  the  skin  and  rotated,  and  Dr.  Hilliard 
has  constructed  a  vaccinator  in  the  form  of  a  mathematical  or  drawing  pen,  the 
blades  of  which  retain  the  lymph  between  them  by  capillarity,  and  when  this  is  drawn 
upon  the  skin,  it  lodges  the  lymph  in  the  scratch  thus  made.  Experiments  have  also 
been  made  with  vesication  for  the  purpose  of  exposing  the  cutis,  but  the  difficulty  of 
limiting  its  action  to  the  production  of  a  small  vesicle  deprives  this  method  of  much 
practical  utility.  It  has,  however,  been  suggested  to  overcome  this  objection  by 
inserting  the  blistering  fluid  beneath  the  cuticle  with  an  exploring  needle  so  as  to 
obtain  small  vesicles. 

Arm  to  arm  vaccination  with  fresh  lymph,  although  on  all  occasions  it  is  to  be 
preferred,  is  not  always  possible,  and  it  then  becomes  necessary  to  collect  the 
lymph  and  preserve  it  for  subsequent  use.  It  is  preserved  either  in  a  dry  state  on 
ivory  points  or  between  glass  slides,  or  in  a  fluid  condition,  in  Husband's  capillary 
tubes.  The  ivory  points  are  charged  in  the  following  manner :  When  the  vaccine 
vesicle  is  fully  matured,  the  eighth  day  after  vaccination,  it  is  opened  on  the  summit 
with  the  point  of  the  lancet  by  a  number  of  small  punctures,  and  the  lymph  allowed 
to  exude.  Into  this  the  sharp  ends  of  the  ivory  points  are  dipped  twice,  and  the 
lymph  allowed  to  dry.  This  is  repeated  with  other  points  until  the  lymph  is 
exhausted,  and  the  surface  becomes  dry.  Great  care  should  be  taken  in  collecting 
the  lymph  to  prevent  its  admixture  with  any  blood.  Enough  lymph  should  thus  be 
furnished  from  a  single  well-developed  vesicle  to  charge  six  to  eight  points,  although 
the  number  is  variable  according  to  the  size  and  quality  of  the  vesicle.  The  capillary 
tubes  are  from  two  to  four  inches  in  length,  and  about  ^V  °f  an  incn  in  diameter, 
their  walls  being  ■^h'o  °^  an  incn  m  thickness,  and  are  filled  by  applying  one  end  of 
the  tube,  held  horizontally  to  the  exuding  lymph,  which  enters  immediately.  As  a 
general  rule,  each  tube  should  not  be  charged  with  more  than  will  suffice  for  one 
vaccination.  It  may  be  sealed  in  the  following  way :  The  lymph  is  first  made  to 
gravitate  towards  the  middle,  by  holding  the  tube  vertically,  and  if  necessary  giving 
it  a  few  slight  shocks  by  striking  the  wrist  on  the  arm  or  table.  The  end  by  which 
the  lymph  entered  may  then  be  sealed,  by  applying  it  to  the  surface  of  the  flame  of 
a  candle.  The  other  end  should  first  be  plunged  about  half  an  inch  into  the  flame 
to  expel  the  air,  and  as  quickly  withdrawn  till  it  touches  the  surface,  where  it  should 
be  held  till  it  melts  over  and  is  sealed.  Not  more  than  a  minute  or  two  should 
elapse  between  charging  the  tube  with  lymph  and  sealing  it  up,  or  the  lymph  will 
concrete  at  the  orifice,  and  cannot  then  be  forced  into  the  centre  of  the  tube. 

To  vaccinate  with  lymph  which  is  preserved  fluid  in  the  capillary  tube  all  that  is 
necessary  is  to  break  off"  its  hermetically-sealed  extremities,  and  blow  out  the  lymph 
gently  on  the  point  of  the  lancet  or  vaccinating  instrument ;  but  when  it  has  been 
preserved  dry,  it  must  be  rendered  moist  before  it  can  be  made  serviceable.  This  is 
effected,  when  the  lymph  is  between  glass,  by  adding  a  small  quantity  of  water  suffi- 
cient to  moisten  it,  and  mixing  the  two  with  the  lancet.  The  points  should  be 
moistened  by  dipping  quickly  into  warm  water,  and  used  by  inserting  the  moistened 
apex  into  the  puncture  made  by  the  lancet,  or  simply  rubbing  it  over  the  surface, 
which  has  been  abraded  by  scratching. 

The  result  of  primary  successful  vaccination  may  be  stated  to  be  as  follows  :  the 
puncture  may  be  felt  slightly  elevated  on  the  second  day ;  on  the  third  it  is  sur- 
rounded by  a  slight  halo  of  redness ;  by  the  fifth  a  distinct  vesicle  will  be  formed, 
having  a  slightly  elevated  margin  and  a  depressed  centre ;  on  the  eighth  day  the 
vesicle  should  have  reached  its  perfect  condition,  when  it  is  pearl-coloured,  and  dis- 
tended with  clear  lymph,  its  margin  being  turgid,  firm,  and  shining.  From  this 
period  the  redness  around  increases  in  extent  and  intensity  until  the  tenth  day,  when 
there  is  often  well-marked  swelling,  and  induration  of  the  subjacent  cellular  tissue. 
On  the  eleventh  day  the  areola  begins  to  subside,  leaving  as  it  fades  two  or  three 
concentric  rings  of  redness ;    the  vesicle  begins  to  dry  up,   assuming  a  brownish 
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colour ;  the  remaining  lymph  becomes  opaque,  and  gradually  concretes,  forming  by  the 
fourteenth  or  fifteenth  day  a  dry  reddish-brown  scab,  which  falls  about  the  twenty- 
first  day,  and  leaves  a  permanent,  slightly  depressed,  and  pitted  cicatrix. 

Revaccination  occasionally  runs  the  same  course  as  primary  vaccination,  but  far 
more  generally  its  results  are  variously  modified ;  either  no  true  vesicle  forms,  or  it 
attains  its  maturity  and  runs  its  course  with  greater  rapidity  than  the  regular 
vesicle.  The  areolae  also  tend  to  diffuse  themselves  more  widely  and  less  regularly 
than  in  primary  vaccination,  and  the  local  changes  are  accompanied  by  much  itching, 
often  by  some  irritation  of  the  axillary  glands,  and  in  some  cases  by  considerable 
febrile  disturbance  supervening  on  the  fourth  or  fifth  day. 

The  disadvantages  which  have  been  said  to  attend  the  use  of  humanized  lymph 
for  vaccination,  of  which  the  most  important  are  the  risks  of  transferring  constitu- 
tional disorders,  and  its  diminished  protective  power  caused  by  its  deterioration  from 
gradual  attenuation  in  passing  through  successive  generations,  have  led  of  late  to  a 
more  extended  use  of  the  practice  of  vaccinating  directly  from  the  calf.  Without 
entering  here  upon  the  legitimacy  or  validity  of  these  objections  to  the  human  lymph, 
it  may  be  said  that  the  performance  of  animal  vaccination  differs  in  no  essential 
degree  from  that  already  described.  The  lymph  is  obtained  from  the  vaccination  of 
calves  kept  for  the  purpose  with  that  originally  derived  from  some  spontaneous  case 
of  cow-pox,  and  transmitted  uninterruptedly  and  exclusively  through  the  animal.  It 
is  most  successful  when  vaccinated  directly  from  the  calf,  although  it  may  be 
preserved  in  a  manner  similar  to  human  lymph ;  but  must  be  used  within  a  short 
time  of  its  collection,  otherwise  failures  are  frequent. 

Hypodermic  Injection. 

The  hypodermic  system  of  medication  consists  of  introducing  concentrated  solu- 
tions of  therapeutic  agents  into  the  subcutaneous  cellular  tissue  with  the  object  of 
expediting  their  absorption  and  intensifying  their  action.  Its  use,  originally  intended 
and  even  now  chiefly  devoted  to  the  injection  of  anodynes,  opium  and  morphia,  has 
since  been  adopted  not  only  for  a  large  number  of  other  constitutional  remedies* 
including  haemostatics,  emetics,  antiperiodics,  purgatives,  &c,  but  also  for  the  purpose 
of  obtaining  a  local  effect :  as  in  the  treatment  of  erysipelas  by  injection  of  carbolic 
acid.  As  an  operation  it  is  one  of  the  simplest  in  minor  surgery,  all  that  is  requisite 
for  its  performance  being  a  small  syringe  and  the  solution  for  injection.  The  syringe 
is  a  graduated  tube  usually  constructed  of  glass,  capable  of  containing  five  to  ten 
minims,  fitted  with  a  sliding  piston,  which  should  work  easily,  yet  tightly,  in  the 
tube,  or  in  a  metal  continuation  of  this,  and  provided  with  two  hollow  sharp- 
pointed  steel  needles  of  different  sizes,  which  are  screwed  on  to  the  nozzle  of  the 
barrel  when  the  syringe  is  used.  Many  modifications  exist  in  its  construction,  among 
which  may  be  mentioned  the  varying  capacity  of  the  syringe,  the  use  of  a  screw  in 
place  of  a  sliding  piston,  the  graduation  on  the  piston-rod  instead  of  on  the  glass 
barrel,  and  others  which  do  not  admit  of  a  detailed  description  in  this  place.  Before 
injecting,  the  syringe  is  first  filled  with  the  requisite  amount  of  the  solution,  reversed, 
and  the  air  expelled  by  pressing  the  piston-rod  until  a  drop  of  fluid  appears  at  the  orifice 
of  the  needle;  it  is  then  held  between  the  thumb  and  forefinger  of  the  right  hand,  and 
a  fold  of  skin  having  been  raised  by  the  other  hand  at  the  part  selected  for  injection 
(usually  on  the  inner  side  of  the  forearm),  the  needle  is  thrust  with  a  rapid  move- 
ment through  the  skin  at  the  base  of  the  fold,  until  the  cessation  of  resistance  to  its 
penetration  shows  that  the  point  has  reached  the  subcutaneous  cellular  tissue.  It  is 
then  pushed  onwards  so  as  to  lie  well  within  the  cellular  tissue,  the  fold  of  skin 
relaxed,  and  the  fluid  slowly  injected  by  pressing  the  piston  downwards  with  the  thumb. 
If  the  needle  is  slightly  drawn  backwards  at  the  same  time,  the  fluid  becomes  more 
diffused  and  produces  less  tension  in  the  tissue.  The  instrument  is  then  withdrawn, 
the  orifice  in  the  skin  being  compressed  by  the  finger  to  prevent  any  escape  of  the 
fluid.  Another  method  of  injection  which  has  been  recommended  is  to  put  the  skin 
of  the  limb  tightly  on  the  stretch  by  surrounding  it  with  the  thumb  and  fingers  of  one 


650  MINOB  SUBGEBY. 

hand,  and  to  plunge  the  needle  of  the  syringe  through  the  skin,  thus  made  tense,  into 
the  cellular  tissue.     After  use  the  syringe  and  needle  should  be  cleaned  and  dried,  and 
a  fine  stilet  of  silver  wire  inserted  into  the  needle  to  keep  it  patent.     Simple  as  this 
operation  is  in  its  execution,  it  is   on  some  occasions  not  wholly  free  from  accident 
and  disagreeable  consequences.     The  pain  with  which   it   is   accompanied  may  be 
greatly  exaggerated,  either  from  unskilful  application,  or  from  excessive  distension  of 
the  cellular  tissue  with  the  fluid,  or  from  injecting  this  into  the  dense  and  unyielding 
cutis  ;  but  with  practice  is  reduced  to  a  trivial  degree.     Haemorrhage  is  generally 
absent,  but  occasionally,  if  some  cutaneous  vessel  be  punctured,  some  bleeding  ensues 
which  is  easily  controlled  by  compression.     On  rare  occasions  the  injection  has  been 
immediately  followed  by  most  alarming  and  unexpected  symptoms  of  sudden  faint- 
ness,  collapse,  and   apparent  imminent  dissolution ;  these  are  attributable  to  the 
direct  injection  of  the  morphia  solution  into  the  circulation  by  puncturing  a  vein 
with  the  needle,  and  in  order  to  avoid  the  possibility  of  such  a  complication  it  is 
advisable  to  avoid  entering  the  needle  over  any  cutaneous  vein ;  or  to  introduce  it 
separately,  and  watch  if  any  blood  escape,  before  attaching  the  syringe.     In  the 
majority  of  cases  the  fluid  is  rapidly  absorbed  from  the  cellular  tissue,  and  the  slight 
swelling  disappears  without  further  inconvenience,  but  occasionally  irritation  at  the 
site  of  puncture  is  excited,  inflammation  ensues,  and  abscesses,  ulceration,  or  even 
sloughing  of  the  skin  may  follow.     Such  an  undesirable  result  is  liable  to  follow  the 
use  of  blunt  or  unclean  instruments  or  too  voluminous  injections,  or  is  due  to  some 
irritating   qualities  of  the  injected  fluid.     The  needle  may  even  be  the  medium  of 
introduction  of  septic  infection,  and  therefore  the  strictest  precautions  as  to  cleanliness 
cannot  be  too  rigidly  adhered  to. 

The  fluid  for  injection  should  be  recently  prepared,  and  not  have  been  too  long  or 
badly  kept.  It  should  be  free  from  any  sediment,  filtered,  and  as  neutral  in  reaction 
as  possible.  Simple  distilled  water  is  the  most  preferable  vehicle  for  the  solution,  and 
if  the  latter  become  turbid  from  crystallisation,  it  may  be  cleared  by  warming  it.  The 
morphia  solutions  are  composed  either  of  the  acetate  or  hydrochlorate,  and  according 
to  the  British  Pharmacopoeia  have  a  strength  of  one  grain  to  twelve  minims ;  if  a 
stronger  solution  be  required,  it  may  be  obtained  by  rubbing  ten  grains  of  the  acetate 
gradually  with  a  drachm  of  water,  and  adding  a  few  drops  of  acetic  acid  if  necessary 
for  perfect  solution.  This  will  have  a  strength  of  one  grain  to  six  minims.  The 
hypodermic  solution  of  atropia  is  prepared  by  dissolving  a  quarter  of  a  grain  in  a 
drachm  of  distilled  water,  and  injecting  from  two  to  four  minims ;  when  combined 
with  morphia,  one  grain  of  the  sulphate  of  atropia  is  dissolved  in  six  drachms  of  the 
pharmacopceial  hypodermic  solution  of  morphia,  three  minims  of  which  will  then 
contain  one- quarter  of  a  grain  of  the  acetate,  and  T^  of  a  grain  of  the  sulphate. 

Caustics. 

The  various  substances  used  for  destroying  morbid  growths  or  the  tissues  of  the 
body  by  chemical  agency  are  generally  termed  potential  cauteries.  They  produce 
these  results  partly  by  the  withdrawal  of  water  from  the  tissues,  and  partly  by 
certain  chemical  changes  and  combinations  between  the  escharotic  and  the  tissues. 
Compared  with  the  actual  cautery,  they  act  more  slowly,  cause  less  intense  but  more 
persistent  and  less  tolerable  pain,  form  a  moister  eschar,  which  separates  slowly,  and 
extends  more  deeply  and  widely  into  the  tissues.  They  are  to  be  preferred  when  a 
large  mass  of  tissue  is  to  be  destroyed.  Before  their  application,  the  surface  to 
which  they  are  to  be  applied  must  be  cleansed  from  blood,  pus,  and  mucus,  and  the 
neighbouring  parts  protected  from  their  influence  by  cotton-wool  soaked  in  some 
neutralising  fluid.  The  classes  in  which  they  arrange  themselves  are  the  solid  and 
fluid  caustics,  under  which  headings  they  will  be  described. 

Solid. — Caustic  potash  is  prepared  in  cylindrical  sticks  of  a  greyish  colour  which 
deliquesce  rapidly  on  exposure  to  the  air.  In  contact  with  the  tissues  it  liquefies 
and  destroys  them,  forming  a  soft  semi-fluid  mass,  whichgradually  dries  into  a  black 
eschar,  followed   by  inflammation  of  the  surrounding  parts  and  separation  at  the 
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end  of  six  days.  It  is  not  suitable  where  a  limited  destruction  of  tissue  is  required, 
but  especially  adapted  for  destroying  ulcerations,  lupoid  tubercles,  new-growths, 
opening  undermined  abscesses  and  suppurating  glands,  and  lias  also  been  employed 
to  procure  adhesion  of  serous  surfaces,  preparatory  to  opening  abscesses  in  the  liver. 
When  combined  with  lime,  Pot.  c.  calce,  Vienna  paste,  in  the  proportion  of  six  to  five, 
it  is  not  so  deliquescent,  and  more  easily  manipulated.  It  may  also  be  made  into  a 
paste  with  alcohol,  and  applied  to  the  surface  to  be  destroyed. 

Arsenic  acts  very  energetically  on  diseased  structures  as  an  escharotic,  but  is  inert 
on  surfaces  protected  by  epithelium.  Considerable  and  sometimes  enduring  pain 
follows  its  use,  accompanied  with  no  little  irritation  and  inflammation  of  the  sur- 
rounding parts,  and  the  eschar  is  slow  to  separate.  It  is  usually  diluted  with  various 
inert  substances  to  the  required  extent,  and  then  used  in  the  form  of  a  paste  or 
ointment.  The  arsenical  paste  most  in  use  in  this  country  is  that  first  employed  by 
Baron  Dupuytren ;  it  consists  of  a  mixture  of  calomel  and  white  arsenic,  in  the 
proportion  of  from  six  to  ten  parts,  by  weight,  of  the  latter  to  a  hundred  of  the 
former.  This  being  made  into  a  paste  with  mucilage  or  a  little  water  may  be  applied 
to  the  surface  of  the  parts,  either  directly  or  spread  on  lint  or  a  piece  of  blotting- 
paper.  The  formerly  celebrated  Cosme's  powder  consisted  of  a  mixture  of  white 
arsenic,  cinnabar,  and  '  dragon's  blood  '  made  into  a  paste  with  water  or  saliva.  Sir 
A.  Cooper  recommended  an  ointment  composed  of  a  drachm  of  arsenic,  a  drachm  of 
sulphur  and  an  ounce  of  ung.  cetacei.  Particular  formulae  are,  however,  of  little  im- 
portance, all  that  is  necessary  being  to  incorporate  the  caustic  with  from  four  to  eight 
parts  of  some  inert  substance,  and  apply  it  in  the  form  of  ointment  or  paste.  The 
efficacy  of  this  caustic  is  undoubted  in  the  treatment  of  lupous,  rodent,  and  other 
intractable  ulcers ;  but  there  exists  the  obvious  objection  to  its  use,  that  unless  it  is 
employed  in  a  strong  concentrated  form,  so  as  to  actively  destroy,  there  is  con- 
siderable danger  of  its  absorption  into  the  system.  Indeed,  a  case  is  related  in  the 
practice  of  M.  Poux  where  the  application  during  a  single  night  of  a  paste,  con- 
taining four  per  cent,  of  arsenic,  to  a  surface  of  little  more  than  an  inch  in  diameter 
proved  fatal,  and  Graham  mentions  a  fatal  case  after  the  application  of  a  plaster  con- 
taining half  its  weight  of  arsenic  to  a  cancerous  breast. 

Chloride  of  zinc  is  a  powerful  caustic,  the  action  of  which  extends  deeply,  and 
forms  a  whitish,  dry  and  inodorous  eschar  ;  little  inflammation  is  excited  in  surround- 
ing tissues ;  and  decomposition  in  the  wound,  if  it  previously  existed,  is  at  once 
arrested.  Nor  does  the  slough  itself  show  any  tendency  to  putrefy.  It  takes  some 
hours  to  produce  its  full  effect,  produces  considerable  pain,  but  not  so  acute  or 
enduring  as  that  caused  by  arsenical  paste,  and  has  the  advantage  of  leaving  a  very 
contractile  wound,  evidence  of  which  becomes  obvious  even  before  the  separation  of 
the  slough. 

Chloride  of  zinc  forms  the  active  ingredient  of  many  of  the  most  popular  and 
effective  caustics ;  mixed  with  variable  proportions  of  flour,  it  constitutes  Canquoin's 
paste ;  combined  with  equal  parts  of  the  chlorides  of  antimony,  bromine,  and  gold,  it 
enters  into  the  formation  of  Landolphi's  caustic.  It  has  the  disadvantage  of  being 
deliquescent,  and  is  used  in  a  dry  form,  as  a  powder,  or  in  solution,  or  as  a  paste. 
In  the  form  of  powder,  it  is  mixed  either  with  equal  parts  of  oxide  of  zinc,  or  the 
anhydrous  sulphate  of  lime ;  in  the  form  of  Sir  W.  Burnett's  solution  it  is  diluted  with 
seven  parts  of  water ;  and  as  a  paste  in  the  proportion  of  one  part  of  the  dry  chloride 
to  two,  three,  or  four  parts  of  flour  or  plaster  of  Paris.  A  very  convenient  formula 
for  the  latter  is  that  in  use  at  the  Middlesex  Hospital,  in  which  480  grains  of  the 
chloride  and  180  grains  of  flour  are  mixed  with  an  ounce  of  water,  or  the  liquor 
opii  sedativus,  and  subjected  to  the  heat  of  a  water-bath  for  a  few  minutes  until  a 
paste  of  a  treacly  consistency  is  formed.  It  is  employed  to  destroy  ulcerated  sur- 
faces, or  to  remove  solid  growths  of  various  kinds ;  it  should  not  be  applied  to 
any  but  an  ulcerated,  abraded,  or  denuded  surface,  as  its  action  upon  the  parts 
protected  by  their  epithelial  covering  is  both  slow  and  extremely  painful.  The 
solution  may  be  applied  on  pieces  of  lint  cut  rather  smaller  in  extent  than  the 
intended  slough,  and  the  paste  spread  on  lint  in  a  layer  varying  in  thickness   with 
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the  depth  of  the  part  to  be  destroyed.  In  attacking  solid  growths  with  the  chloride, 
the  external  cuticle  is  first  removed  by  vesication  or  destroyed  by  nitric  acid,  and 
the  paste  smeared  on  lint  applied  to  the  exposed  surface.  As  soon  as  the  slough  io 
fully  formed,  incisions  parallel  to  and  at  a  short  distance  from  each  other  are  made 
with  a  scalpel  through  the  dead  parts  until  the  living  growth  beneath  is  reached,  a 
fact  recognised  by  the  difference  in  sensation  which  is  felt  as  the  knife  enters  the 
soft  living  texture,  and  by  the  appearance  of  haemorrhage.  These  are  stuffed  with 
strips  of  lint  smeared  with  the  paste,  and  the  same  process  continued  at  intervals  of 
two  or  three  days  until  the  whole  substance  of  the  growth  is  destroyed,  when  the 
dry,  inodorous  eschar  is  permitted  to  separate. 

Sulphate  of  zinc,  introduced  by  Sir  J.  Simpson,  is  used  either  in  the  form  of  finely 
levigated  powder,  as  a  paste,  composed  of  one  drachm  of  glycerine  rubbed  up  with  an 
ounce  of  the  powder,  or  as  an  ointment  made  in  the  proportion  of  two  drachms  of 
lard  to  an  ounce  of  the  dried  sulphate. 

It  is  applicable  to  ulcerations  of  the  os  uteri,  rodent  and  lupous  sores,  or  indeed 
to  almost  any  form  of  obstinate  or  inveterate  ulceration.  For  destroying  warts  and 
condylomata,  and  the  vascular  growths  about  the  female  urethra,  it  is  said  to  be 
most  efficacious.  The  slough  is  of  a  white  colour,  and  usually  separates  about  the 
fifth  day,  leaving  behind  it  (if  the  whole  morbid  tissue  be  removed)  a  red  granu- 
lating, healthy,  and  rapidly  cicatrising  wound.  The  disorganised  tissues  show  no 
tendency  to  decompose,  but  are  firm  and  inodorous.  This  caustic  will  only  act  on 
ulcerated  or  abraded  surfaces ;  where  the  epithelium  therefore  is  entire,  the  part 
must  be  prepared  for  its  application  by  the  previous  use  of  the  nitric  acid  or  some 
other  of  the  stronger  caustics.  The  pain  produced  by  the  sulphate  of  zinc  is 
said  to  be  less  enduring  than  that  caused  by  caustics  generally,  the  local  inflamma- 
tion is  very  slight,  and  the  eschar  has  been  observed  to  separate  in  most  cases  about 
the  fifth  or  sixth  day. 

Chromic  acid,  in  the  form  of  red  deliquescent  crystals,  is  an  active  oxidising  agent, 
and  will  dissolve  almost  any  tissue.  It  is  very  effective  in  destroying  condylomata 
and  warts,  or  phagedenic  or  diphtheritic  ulcerations,  when  employed  either  as  the 
solid  crystal,  with  care  to. limit  its  action,  or  in  solution  by  touching  the  surface  to 
be  destroyed  with  the  liquid  of  deliquescence  by  means  of  a  glass  rod.  Care  must  be 
taken  in  its  application,  as  it  is  a  violent  poison,  and  when  used  extensively  has  been 
followed  by  vomiting,  diarrhoea,  collapse,  and  even  death. 

Nitrate  of  silver,  when  applied  in  the  solid  form  to  moist  surfaces  and  mucous 
membranes,  forms  a  white  layer  which  is  due  to  its  insoluble  combination  with  the 
albuminates  of  the  tissues  and  which  limits  its  further  action.  From  this  cause  the 
eschar  which  results  is  always  superficial.  When  applied  dry  to  sound  surfaces,  it 
produces  little  effect,  but  when  moistened  it  destroys  the  cuticle  and  even  the  true  skin, 
or,  with  a  shorter  period  of  contact,  vesicates.  The  pain  produced  frequently  lasts 
for  some  hours,  and  its  action  is  usually  rapid,  and  excites  but  slight  irritation  or 
inflammation  in  the  surrounding  tissues.  In  the  solid  form  this  salt  is  applied  either 
by  lightly  brushing  it  over  the  part,  producing  a  thin  scale  of  dead  tissue,  of  a 
bluish-white  colour,  turning  to  black ;  or  by  rubbing  it  firmly  again  and  again  over  the 
surface,  so  as  thoroughly  to  destroy  the  part  to  a  more  considerable  depth.  In 
solution  nitrate  of  silver  is  applied  with  a  camel's-hair  brush  or  a  small  piece  of 
sponge,  the  caustic  effect  being  far  less  marked  than  when  used  in  the  solid  form ; 
it  is  chiefly  of  use  in  checking  exuberant  granulations,  in  destroying  the  surfaces  of 
unhealthy  ulcers  or  secreting  cysts,  in  stimulating  flagging  sores,  in  producing  a 
superficial  slough  on  the  surface  of  poisoned  wounds,  thereby  diminishing  their 
absorbent  power,  or  for  destroying  warts  and  small  condylomatous  growths. 

Sulphate  of  copper  exercises  sufficient  caustic  activity  to  be  employed  for  the 
destruction  of  warts  and  condylomata,  of  fungous  and  unhealthy  granulations,  or  the 
secreting  surfaces  of  cysts.  To  produce  any  considerable  effect,  the  solid  salt  requires 
to  be  rubbed  pretty  firmly  over  the  part  to  be  cauterised,  the  surface  being  previously 
moistened  if  dry. 

Corrosive  sublimate  possesses  moderate  caustic  power,  but  is  rarely  selected  for 
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this  purpose,  It  is  dangerous  from  the  liability  of  absorption  of  the  poison. 
Tannic  acid  and  alwmen  exsiccatum  are  rarely  employed. 

Fluid. — Nitric,  hydrochloric  and  sulphuric  acid,  in  a  concentrated  form,  are 
the  most  powerful  of  the  potential  cauteries ;  their  influence  extends  rapidly 
through  the  common  integument  of  the  body  to  the  deeper  textures ;  they  will  act 
upon  any  part  of  the  surface  to  which  they  may  be  applied.  In  the  liquid  form  no 
caustic  is  so  suitable  as  one  or  other  of  the  above  named  for  destroying  the  surface 
of  sloughing  sores,  or  for  the  local  treatment  of  hospital  gangrene.  Their  effect  on 
such  a  surface  is  decided,  rapid,  and  in  the  case  of  the  monohydrated  nitric  acid,  far 
less  painful  than  is  generally  supposed  :  the  resulting  eschar  separates  quickly,  and 
the  surrounding  inflammation  is  not  excessive.  In  applying  the  strong  acid  to  a  sore, 
the  surface  of  the  part  should  be  carefully  dried,  and  the  skin  in  the  neighbourhood 
protected  by  being  smeared  with  oil  or  simple  cerate ;  and  a  glass  brush  or  a  piece 
of  cotton- wool  or  lint,  tied  on  the  end  of  a  piece  of  wood,  may  be  used  to  bring  the 
acid  in  contact  with  the  surface  of  the  sore. 

For  application  to  the  sound  skin,  the  concentrated  acids  are  somewhat  too  diffuse 
in  their  action :  with  a  view  to  obviate  this  tendency,  they  are  mixed  with  various 
inert  substances,  and  made  into  the  consistence  of  a  paste ;  thus  sulphuric  acid  is 
mixed  with  powdered  sulphur,  saffron,  or  sawdust,  and  in  this  form  it  is  far  more  con- 
venient and  manageable  for  the  purpose  above  mentioned.  The  use  of  sawdust  for 
this  purpose  originated  with  Mr.  Syme,  who  also  devised  a  most  ingenious  plan  for 
protecting  the  surrounding  surface,  a  method  that  can  be  adopted  with  great  advan- 
tage whenever  caustic  is  applied  to  the  unbroken  skin.  For  the  purpose  of  destroy- 
ing phagedenic  chancres,  M.  Bicord  employed  sulphuric  acid  made  into  a  paste  with 
charcoal.  Mr.  Syme's  method  consists  of  protecting  the  surrounding  skin  by 
covering  it  for  some  distance  with  a  thick  piece  of  gutta-percha  having  a  central 
aperture  corresponding  to  the  surface  to  be  destroyed,  and  attaching  it  by  a  solution 
of  gutta-percha  in  chloroform,  then  building  up  a  wall  of  gutta-percha  and  lint 
around  the  edge  of  the  opening,  and  finally  applying  the  mixture  of  sulphuric 
acid  and  sawdust  of  a  consistency  of  thin  porridge.  In  the  course  of  ten  or  twelve 
hours  a  slough  will  have  formed,  presenting  the  '  appearance  of  strongly  compressed 
tow.' 

Acid  nitrate  of  mercury. — Owes  its  activity  to  the  nitric  acid  in  its  composition  ; 
though  less  powerfully  caustic  than  that  acid,  it  is  better  fitted  for  application  to 
certain  parts,  since  it  does  not  fume  when  exposed  to  the  air.  It  is  much  in  use  for 
the  destruction  of  lupous  and  rodent  ulcers  and  acne  tubercles,  and  for  the  first  of  these 
it  is  a  most  convenient  and  efficacious  application.  The  solution  is  best  applied  with  a 
camel's-hair  brush,  the  surface  of  the  part  being  previously  cleansed  and  dried  :  it  is 
necessary  to  limit  carefully  the  application  to  the  diseased  part,  since  the  epithelial 
covering  of  the  mucous  or  cutaneous  surface  affords  an  insufficient  protection  against 
the  action  of  this  caustic.  It  may  be  well  to  mention  that  cases  of  poisoning  are  re- 
corded from  the  absorption  of  this  substance  applied  as  a  caustic. 

Ter chloride  of  antimony,  or  butter  of  antimony  as  it  is  usuallv  termed,  is  a  sub- 
stance possessing  powerful  caustic  properties,  though  but  little  used  in  this  country 
at  the  present  day,  and  consists  of  a  solution  of  the  terchloride  of  the  salt  in  hydro- 
chloric acid;  it  is  used  for  the  destruction  of  syphilitic  warts  or  condylomatous 
growths,  and  is  recommended  by  Continental  surgeons  for  application  to  poisoned 
wounds  and  the  bites  of  rabid  animals.  The  solution  may  be  applied  with  a  camel's- 
hair  brush  until  a  whitish  slough  is  produced,  when  the  surface  of  the  part  should 
be  thoroughly  washed  to  remove  any  remaining  caustic. 

Bromine  has  been  employed  to  destroy  the  chancres,  and  also  in  the  form  of 
injection,  into  epithelial  cancers  affecting  the  cervix  uteri,  in  the  strength  of  twelve 
minims  to  a  drachm  of  rectified  spirit. 

Cauterisation  en  Jleches. — In  1858  M.  Maisonneuve  drew  the  attention  of  the 
Acaclemie  des  Sciences  to  a  method  of  applying  caustic  for  the  destruction  or 
enucleation  of  solid  growths,  and  gave  to  his  method  the  name  at  the  heading  of  this 
paragraph.     The  caustic  he  employs  for  this  purpose  is  a  mixture  of  one  part  of 
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chloride  of  zinc  and  three  of  flour,  combined  so  as  to  form  a  thick  paste.  This  being 
spread  out  into  a  flat  cake,  is  cut  into  narrow  lancet-shaped  strips,  or  wedge-shaped 
pieces,  of  a  suitable  size ;  these  are  subsequently  dried  until  they  acquire  sufficient 
consistence  to  be  available  for  the  purpose  about  to  be  described. 

One  plan  of  attacking  a  solid  growth  with  this  form  of  caustic  is  the  following  : 
the  base  of  the  tumour  is  surrounded  at  short  intervals  by  radiatirig  punctures,  con- 
verging towards  the  centre  and  deepest  part  of  the  growth,  and  completely  under- 
mining the  diseased  tissues  ;  these  punctures  are  made  with  a  double-edged  scalpel, 
the  flat  of  the  blade  being  turned  towards  the  surface  of  the  surrounding  skin,  and 
each  should  be  of  sufficient  size  to  admit  of  the  introduction  of  one  of  the  caustic 
arrows  previously  prepared ;  as  each  puncture  is  made,  the  caustic  should  be  at  once 
plunged  into  the  track  of  the  knife,  and  allowed  to  remain.  In  a  period  varying 
from  ten  to  twenty  days,  the  whole  growth  will  generally  separate,  leaving  a  clean 
granulating  wound. 

In  cases  where  the  growth  cannot  be  circumscribed  in  the  manner  above 
mentioned,  but  can  only  be  approached  from  the  surface,  M.  Maisonneuve  plunges 
the  '  fleches '  in  parallel  lines  into  all  parts  of  the  substance  of  the  tumour ;  or  again, 
when  it  is  important  to  preserve  the  skin  over  the  site  of  a  tumour,  one  or  more  of 
the  '  fleches  '  may  be  introduced  through  a  lateral  puncture  quite  into  the  centre  of 
the  growth,  the  resulting  slough  being  allowed  to  escape  through  the  aperture  of 
puncture. 

As  a  more  convenient  and  more  ready  form  of  caustic,  Sir  J.  Paget  has  made 
use  of  small  lancet-shaped  slips  of  wood  dipped  in  fused  chloride  of  zinc ;  these 
are  more  readily  prepared,  and  far  more  easily  introduced,  than  the  fleches  recom- 
mended by  M.  Maisonneuve. 

The  galvanic  cautery. — This  country  is  indebted  to  Mr.  Marshall  for  the  applica- 
tion of  this  most  commodious  and  ingenious  form  of  cautery,  the  use  of  which  was 
so  perfected  and  generalised  by  Middeldorpf  that  it  has  since  undergone  but  little 
alteration  or  modification.  The  principle  of  its  action  is  based  on  the  fact  that  the 
passage  of  an  electric  current  through  any  body  will,  under  certain  conditions,  elevate 
its  temperature  in  proportion  to  the  resistance  it  offers  to  the  passage  of  the  current, 
and  to  the  electrical  intensity  of  the  latter.  This  resistance  varies  according  to  the 
nature  and  diameter  of  the  substance,  whilst  the  intensity  of  the  current  depends 
upon  the  size  and  number  of  elements  in  the  battery.  Platinum  is  an  indifferent 
conductor,  and  if  a  thin  piece  of  wire  of  this  substance  be  inserted  in  the  circuit  so 
as  to  connect  the  ends  of  two  copper  wires  proceeding  from  a  galvanic  battery,  the 
resistance  thus  interposed  will,  if  the  battery  be  sufficiently  powerful,  raise  the  wire 
to  a  state  of  incandescence,  and  even  fuse  it.  Any  badly- conducting  substance  will 
act  in  a  similar  manner,  but  platinum  is  that  best  adapted  for  the  purposes  of  the 
surgeon,  from  the  high  temperature  necessary  to  fuse  it.  The  essential  requirements 
of  a  galvano-cautery  are  therefore  a  powerful  galvanic  battery  and  a  platinum  wire 
of  the  requisite  length,  thickness,  and  shape.  In  order  to  obtain  the  greatest  calorific 
effect,  the  battery  should  be  composed  of  a  few  cells  with  a  large  acting  surface, 
thus  reducing  its  resistance  to  a  minimum ;  and  the  two  most  usually  selected  for  the 
purpose  are  the  nitric  acid  and  the  bichromate  batteries.  Middeldorpf  preferred 
four  large  cells  of  Grove's  nitric-acid  battery  with  zinc  and  platinum  elements ;  but 
this  is  costly  and  bulky,  easily  enters  into  ebullition,  and  gives  off  whilst  in 
action  irritating  fumes  of  nitrous  acid.  In  place  of  zinc  and  platinum,  v.  Bruns 
employed  zinc  and  iron,  and  Stohrer  zinc  and  carbon  elements ;  but  in  all  these  the 
irritating  fumes  yielded  by  the  nitric  acid  are  objectionable.  The  bichromate  battery 
consists  of  zinc-carbon  pairs  in  an  acid  solution  of  the  bichromate  of  potash,  so  arranged 
that  the  battery  can  at  once  be  brought  into  action  by  lowering  and  immersing  the 
plates  in  the  fluid.  During  the  chemical  decomposition  which  occurs  in  the  working 
of  this  battery,  hydrogen  is  set  free,  arrested  on  the  carbon,  and  leads  to  the  polariza- 
tion and  diminution  of  the  electrical  cui'rent.  This  unsatisfactory  occurrence  can 
only  be  prevented  by  blowing  in  air  by  means  of  a  bellows  or  by  agitating  the  fluid 
to  get  rid  of  the  hydrogen,  and  is  liable  to  occur  quite  suddenly,  thus  rendering  the 


THE   GALYANIC   CAUTERY.  G55 

action  of  the  battery  extremely  uncertain.  Between  the  battery  and  the  cautery 
instrument  the  conducting  wires  should  be  composed  of  copper,  well  insulated,  of 
sufficient  thickness  to  interpose  no  resistance,  and  sufficient  flexibility  to  permit  an 
easy  and  unimpeded  use  of  the  cautery.  According  to  the  shape  and  arrangement  of  the 
platinum  loop,  the  special  instrument  may  serve  as  a  cautery  knife,  trocar,  or  ecraseur. 
The  galvanic  cautery  or  knife  consists  of  a  handle  of  wood  about  five  inches  in 
length,  from  which  two  isolated  copper  wires  project  about  an  inch  at  one  end,  where 
they  are  attached  to  the  conducting  wires  of  the  battery,  and  about  two  and  a  half 
inches  at  the  other,  where  they  terminate  in  the  platinum  wire  loop.  One  of  the 
copper  wires  in  the  handle  is  interrupted  in  such  a  manner  that  its  ends  can  be 
approximated  or  separated,  and  the  current  thereby  made  or  broken  by  means 
of  a  sliding  knob  affixed  to  the  handle.  The  platinum  loops  vary  in  thickness, 
length,  and  shape,  according  to  the  object  and  locality  of  the  application  of  the 
cautery.  Its  free  portion  is  from  one  to  two  inches  in  length,  is  either  round  and 
of  uniform  diameter  throughout,  or  flattened  and  broad  at  the  curvature  of  the  loop, 
with  both  limbs  parallel  to  each  other,  or  converging  to  a  narrow  point,  or  bent  at  an 
angle  upon  itself.  When  a  broad  cauterising  surface  is  required,  the  platinum  is 
wound  in  a  spiral  manner  around  a  porcelain  cone,  which  is  fitted  to  the  extremity 
of  the  instrument.  The  ecraseur  is  a  noose  of  fine  platinum  whose  ends  are 
affixed  to  the  apparatus  by  which  the  loop  is  gradually  constricted  until  it  is  finally 
closed. 

After  the  battery  has  been  prepared  for  use,  it  is  placed  at  a  convenient  distance, 
behind  or  on  one  side  of  the  operator,  if  necessary  under  the  supervision  and  control 
of  an  assistant,  and  connection  then  made  with  the  instrument  about  to  be  employed. 
The  simplest  of  these  operations  is  the  use  of  the  cautery  for  the  destruction  of 
lupoid,  epitheliomatous,  or  other  new  growths  on  the  surface  of  the  body.    The  circuit 
being  established  by  means  of  the   sliding  knob  attached  to  the  handle,  and  the 
platinum  wire  raised  to  a  bright  red  heat,  it  is  brought  into  contact  with  and  pressed 
upon  the  part  to  be  destroyed ;  as  it  cools  or  becomes  covered  with  shreds  of  the 
cauterised  tissue,  it  is  momentarily  removed  whilst  the  adherent  mass  is  wiped  off  or 
burnt  away  by  the  heated  platinum,  and  then,  as  soon  as  it  glows  again,  reapplied  to 
the  same  or  another  spot.     This  is  continued  until  the  whole  of  the  diseased  structure 
has  been  destroyed.     Should  haemorrhage  from  a  limited  point  accompany  its  appli- 
cation, the  pressure  of  the  wire  will  suffice  for  its  restraint ;  but  if  it  well  up  in  larger 
quantity,  it  is  necessary  to  secure  its  cessation  by  pressure  before  the  cauterisation  is 
resumed.     In  treating  fistulse  by  this  method,  a  fine,  narrow,  beaked  platinum  wire 
is  selected,  introduced  cold,  and  rendered  incandescent  when  in  position;  and  after 
the  surface  has  been  thoroughly  cauterised,  the  current  is  interrupted  and  the  wire 
withdrawn.     When  the  cautery  is  employed  as  a  knife,  the  sharp  angle  of  the  flat- 
tened platinum  loop  is  pressed  lightly  against  the  skin  at  the  spot  of  the  required 
incision  until  the  cutaneous  tissues  are  penetrated ;  if  the  platinum  cools,  it  may  be 
withdrawn  for  a  moment  and  then  reinserted,  and  the  incision  prolonged,  in  this 
manner,  tmtil  the  necessary  length  and  depth  is  attained.     The  adaptation  of  the 
ecraseur  depends  upon  the  size,  position,  and  form  of  the  part  which  is  to  be  embraced. 
When  this  is  superficial,  of  moderate  size,  and  pedunculated,  the  loop  of  platinum 
is  passed   over  the  summit  and  drawn  tightly  around  the  neck ;   but  if  its  size 
or  shape  be  such  as  not  to  permit  this,  one  end  of  the  wire,  being  left  free,  is 
passed  around  the  base  of  the  growth,  and  then  conducted  through  the  tube  of  the 
ecraseur  and  fixed.     Occasionally  the  growth  springs  from  so  broad  a  base  that  the 
loop  fails  to  maintain  a  secure  hold,  and  the  wire  is  then  passed  through  the  base  by 
means  of  a  trocar  and  cannula.     Similarly  in  the  case  of  fistula?  and  ulcers  which  are 
to  be  divided  by  the  platinum  loop,  the  wire  is  passed  along  the  track  of  the  fistula 
by  a  needle  or  trocar.     After  the  wire  has  been  fixed  in  position  so  as  to  constrict 
the  part  which  it  encircles,  the  instrument  is  connected  with  the  conducting  wires  of 
the  battery,  and  the  wire  slowly  and  gradually  tightened  until  it  has  completely  cut 
its  way  through. 

The  cautery  in  question  possesses  its  chief  superiority  over  the  more  usual  form 
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of  actual  cautery  in  the  greater  and  easily  regulated  intensity  and  the  duration  of  the 
temperature  employed  ;  but,  although  the  intensity  of  its  heat  is  superior,  its  extent  of 
action  is  less  widely  diffused,  thereby  diminishing  the  risk  of  injury  to  the  neighbouring 
parts,  but  lessening  its  haemostatic  property.  In  addition  to  the  facility  with  which  its 
mechanical  form  can  be  suited  to  the  external  circumstances  and  other  requirements 
of  various  parts  of  the  body,  one  great  advantage  which  it  possesses,  even  over  the 
thermo-cautery,  is  the  possibility  of  introducing  it  in  an  inactive  condition,  and  raising 
it  to  the  requisite  temperature  after  its  proper  adjustment  to  the  parts  to  be  cauter- 
ised, a  property  which  is  of  especial  value  when  its  service  is  required  in  the  various 
cavities  and  canals  of  the  body.  Its  haemostatic  power  is  of  the  most  variable  degree, 
according  to  the  conditions  and  circumstances  under  which  it  is  employed,  being 
influenced  in  great  measure  by  the  degree  of  heat,  the  rapidity  of  its  action,  and  the 
amount  of  compression  employed.  When  applied  at  a  white  heat,  so  as  to  speedily 
divide  vascular  tissue,  haemorrhage  is  not  infrequent,  but  the  probability  of  its  occur- 
rence is  lessened  when  the  temperature  of  the  wire  is  confined  to  a  red  heat,  and  it 
is  worked  deliberately.  The  action  of  the  ligature  differs  from  the  cautery  in  this 
respect,  for  by  the  constriction  of  the  former  the  vessels  are  partially  emptied  or 
become  blocked  with  thrombi,  and  haemorrhage  is  less  likely  to  ensue.  Its  disad- 
vantages are  the  costliness  and  complexity  of  the  apparatus,  the  expenditure  of 
time  and  trouble  in  its  preparation,  and  the  not  infrequent  uncertainty  of  its 
action. 

The  thermo-cautery,  an  invention  of  M.  Paquelin,  obtains  its  heat  from  the  com- 
bustion of  certain  hydrocarbons,  and  its  construction  is  based  on  the  principle  that 
platinum,  or  similar  metals,  when  once  raised  to  a  certain  degree  of  heat,  becomes 
incandescent  when  brought  into  contact  with  a  gaseous  mixture  of  air  and  certain 
hydrocarbon  vapours,  and  remains  so  as  long  as  it  is  in  contact  with  this  mixture. 
The  advantages  which  are  claimed  for  it  are,  that  it  can  be  made  to  assume  any  form 
of  knife  or  cautery,  it  becomes  instantaneously  incandescent,  and  continues  working 
for  lengthened  periods  at  any  definite  temperature  ;  that  its  heat  can  be  immediately 
intensified  or  abated,  and  that  it  traverses  the  tissues  without  its  action  being 
sensibly  diminished.  It  consists  of  three  parts  :  a  focus  of  combustion,  a  recipient 
for  the  volatile  hydrocarbons,  and  an  india-rubber  air-ball.  The  first  constitutes  the 
cautery  so-called,  and  consists  essentially  of  a  hollow  chamber  of  platinum  of  large 
surface,  which  is  shaped  according  to  the  requirements  of  the  cautery.  Added  to 
this  are  two  concentric  tubes :  an  outer,  soldered  to  the  platinum  by  one  of  its 
extremities,  serves  to  remove  the  products  of  combustion  which  escape  from  an  orifice 
at  the  other  end ;  and  an  inner,  which  passes  through  the  former  to  be  fixed  to  a 
wooden  handle,  and  conveys  the  gaseous  mixture  into  the  interior  of  the  platinum. 
The  recipient  is  a  glass  bottle  containing  benzoline,  and  fitted  with  an  india-rubber 
stopper  having  two  metallic  tubes  through  its  centre,  one  of  which  brings  air  from 
the  india-rubber  ball,  and  the  other  conveys  it  saturated  with  hydrocarbons  to  the 
cautery.  All  the  three  parts  are  united  by  india-rubber  tubing  with  thick  walls. 
When  the  cautery  is  about  to  be  used,  its  platinum  end  is  heated  for  twenty  or  thirty 
seconds  in  the  flame  of  a  spirit-lamp,  and  then  with  a  few  strokes  of  the  india-rubber 
ball  it  becomes  rapidly  incandescent.  The  air  thus  driven  in  passing  through  the 
flask  is  charged  with  the  hydrocarbon  vapour,  and  becomes  ignited  by  the  heated 
metal.  It  burns  without  flame,  and  forms  a  source  of  heat  within  the  platinum 
which  rapidly  raises  it  to  the  requisite  temperature,  which  is  maintained  by  its  own 
heat  so  long  as  the  insufflation  is  continued.  Certain  precautions  are  necessary  to  be 
observed  in  the  working  of  this  cautery  in  order  to  prevent  any  interference  with  its 
action.  After  each  application  it  should  be  allowed  to  cool  slowly,  and  carefully 
dried  to  get  rid  of  any  moisture,  blood,  charred  materials,  &c.  The  platinum  must  be 
heated  sufficiently  to  determine  the  combustion  of  the  gases,  and  the  insufflation  per- 
formed slowly ;  the  temperature  of  the  hydrocarbons  should  not  be  too  high  or  too 
low  ;  and  to  enable  the  air  to  reach  the  flask  in  sufficient  quantity,  this  should  not 
be  more  than  half- filled. 
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Strangulation  of  N^evi  and  other  Tumours. 


Fig.  122. 


Nsevi  and  some  other  small  tumours  may  be  strangulated  by  external  or  by  sub- 
cutaneous ligatures.  The  most  simple  form  of  external  ligature,  and  such  as  is  well 
suited  for  small  growths  that  are  partly  cutaneous  and  partly  subcutaneous  in  their 
origin,  consists  in  passing  beneath  the  growth  two 
fine  harelip-pins  at  right  angles  to  each  other. 
These  should  enter  the  skin  clear  of  the  nsevous 
structure,  and  passing  completely  beneath  its  base, 
should  emerge  through  the  sound  skin  beyond ;  a 
piece  of  strong  twine  being  wound  around  beneath 
the  needle-ends,  the  growth  may  be  strangulated 
and  the  whole  secured  by  a  double  knot  (fig.  122). 
For  convenience,  the  needle-ends  may  be  shortened, 
and  a  strip  of  lint  may  be  wound  beneath  them  to 
protect  the  surrounding  skin,  the  whole  being  left 
to  come  away  by  sloughing.  By  some  the  needles 
are  made  use  of  only  to  raise  the  nsevus  during  the 
tightening  of  the  ligature,  being  withdrawn  just  before  the  knot  is  tied. 

Again,  a  good  plan,  and  efficacious  for  small  nsevi,  recommended  by  Mr.  Cooper 
Forster,  is  to  tie  the  nsevus  upon  the  pins,  withdraw  them,  and  four  or  five  hours 
afterwards  to  cut  or  untie  the  ligature.  The  crushing  which  the  nsevus  or  its  vessels 
of  supply  undergo  in  this  process  leads  to  the  wasting  and  shrivelling  up  of  the 
growth,  which  separates  in  two  or  three  weeks  in  the  form  of  a  dry,  scabby  lump ; 
the  resulting  cicatrix  is  less  considerable  than  that  left  by  the  ordinary  plan  of 
external  ligature. 

To  lessen  the  pain  of  the  ligature,  and  to  hasten  the  separation  of  the  slough,  it  is 
advisable  to  trace  with  the  point  of  a  small  knife  a  groove  in  the  skin  in  which  the 
ligature  may  lie;  this  incision  should  run  around  the  base  of  the  nsevus,  connecting 
one  needle  puncture  with  another.  Some  nsevi,  though  of  considerable  size,  are 
covered  with  sound  skin,  or  a  disproportionately  small  extent  of  this  is  affected.  In 
strangulating  such,  before  passing  the  ligature  around  the  pins,  a  crucial  incision 
may  be  made  over  the  surface  of  the  growth  down  to  its  base  at  the  points  where  the 
pins  pierce  the  integument ;  the  four  included  flaps  being  reflected,  the  ligature  is 
applied  within  them,  so  that  after  the  separation  of  the  slough  they  may,  in  part  at 
least,  cover  the  denuded  surface.  It  is  probable,  however,  that  nsevi  situated  at  such 
a  depth  beneath  the  surface,  and  with  the  integuments  so  little  affected  as  to  admit 


Fig.  123. 


of  this  proceeding  being  adopted,  would  be  more  suitably  treated 
by  injection  or  complete  excision. 

Subcutaneous  ligature. — For  the  convenience  of  description, 
under  this  term  all  such  ligatures  will  be  described  as  are 
passed  subcutaneously,  either  around  the  nsevus  or  beneath  it, 
whether  completely  or  only  partially  beneath  the  skin. 

The  partially  subcutaneous  ligature,  which  is  ordinarily  in 
use  for  mixed  nsevi  of  large  size,  may  be  so  arranged  as  to 
strangulate  the  growth  (a)  in  halves,  (b)  in  quarters,  or  (c)  in 
as  many  portions  as  its  size  or  shape  may  require. 

(a)  For  strangulating  a  nsevus  in  halves,  a  strong  stout 
needle,  or  one  fixed  in  a  handle  with  an  eye  at  the  point, 
being  armed  with  a  double  thread,  may  be  passed  beneath  the 
growth,  so  as  to  be  quite  clear  of  the  nsevous  structure.  The 
looped  end  of  the  twine  being  cut,  the  four  ends  may  be  grasped  and  used  to 
raise  the  growth,  while  a  pin  is  passed  beneath  it  at  right  angles  to  the  track  of 
the  ligature.  The  opposite  ends  of  each  portion  of  the  ligature  may  now  be  tied 
together  firmly  beneath  the  end  of  the  pin  on  the  same  side;  the  latter  beinc 
shortened  to  a  convenient  length,  the  growth  may  be  allowed  to  separate  by  slough- 
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Fig.  124. 


Fig.  125.1 


ing  (fig.  123),  or  the  pin  may  merely  be  used  to  raise  the  nsevus  upon  during  the 
tightening  of  the  knot,  and  be  subsequently  withdrawn.  It  is  advisable  to  divide 
the  skin  around  the  nsevus  in  the  track  of  the  ligature,  just  before  drawing  the 
latter  tight. 

For  carrying  ligatures  beneath  nam,  besides  the  common  needle  (fig.  124a) 
and  that  which  has  an  eye  opening  and  closing  at  will,  shown  in  fig.  1246  and 
fig.  125,  there  is  a  convenient  needle,  with  a  slit  in  the  side  of  the  eye,  closing 
with  a  spring,  from  which  the  thread  can  be  disengaged  by  simply  pulling  on 
the  loop  (fig.  124c). 

(b)  Of  the  plans  in  use  for  tying  nsevi  in  quarters,  there  are  two  of  almost  equal 

efficiency ;   the  one  introduced  by  Sir  W.  Fergusson,  the 
other  recommended  by  Mr.  Cooper  Forster.     The  latter 
gentleman  uses  a  needle  with  an    eye   near  the   point, 
which  opens  at  will,  so   as  to   disengage  the  thread  by 
pushing  a  button  attached  to  the  handle  (fig.  125).     The 
needle  being  thrust  beneath  the  centre  of  the  nsevus,  and 
out  at  the  opposite  side,  the  eye  is  opened,  and  the  loop 
of  a  long  and   strong  piece  of  twine  is  introduced,  and 
retained  by  closing  the  slit  in  the   side  of  the  needle, 
which    is  withdrawn,  bringing    with   it  the  double   ligature,   one   end  of  which  is 
divided,  and  the   other,  being  carried   a  quarter  of  the  way  round  the  naevus,  is 
thrust  with  the  needle  beneath  the  growth    at    right  angles  to  its  former  course. 
This  thread  is  now  detached,  and  one  end  of  the  other  thread  is  passed 
into  the  needle's  eye  and  withdrawn  with  it  beneath  the  nsevus;  the 
skin  being  divided  to  receive  the  ligature  between  the  points  of  perfora- 
tion, the  four  ends  of  the  ligature  may  be  tied  together  two  and  two. 

Sir  W.  Fergusson  makes  use  of  a  strong  curved  suture-needle, 
having  a  large  eye.  This  being  threaded  on  the  middle  of  a  long  and 
strong  piece  of  twine  is  passed  beneath  the  nsevus,  the  double  thread 
being  drawn  half  its  length  out  on  the  opposite  side;  the  loop  is  now 
divided  on  one  side  of  the  eye  of  the  needle,  and  the  opposite  end  of  the 
thread  that  was  cut  is  passed  into  the  eye.  These  two  ends  are  then 
carried  with  the  needle  beneath  the  nsevus  at  right  angles  to  the  former 
course  of  the  thread  ;  the  four  free  ends  can  then  be  tied  two  and  two, 
the  skin  having  been  divided  in  the  track  of  the  ligature  (fig.  126). 

(c)  The  shape  and  size  of  a  nsevusf  or  the  external  conformation  of 
the  part  uoon  which  it  is  situated,  may  be  such  that  the  above-described 
ligatures  are  unsuitable  for  effecting  its  strangulation ;  for  such  cases, 
especially  where  the  growth  is  of  oblong  form,  a  thread  may  be  passed 
beneath  the  growth  at  suitable  intervals,  and  the  included  portions  be 
separately  tied  up.  For  this  purpose,  a  large  curved  suture-needle  may 
be  threaded  on  the  middle  of  a  long  piece  of  twine,  one  half  of  which  has 
been  previously  dipped  in  ink,  or  otherwise  coloured.  The  needle  may 
be  passed  beneath  the  growth  at  right  angles  to  the  long  axis  of  this,  at 
suitable  intervals  backwards  and  forwards  until  the  whole  disease  has 
been  included  between  the  threads.  All  the  black  loops  of  the  twine 
on  one  side  being  cut,  and  all  the  white  loops  on  the  opposite  side, 
each  pair  of  white  ends  may  be  tied  together  on  the  one  side,  and  on 
the  opposite  each  pair  of  black  ends  (fig.  127).  If  it  be  thought  necessary,  hare- 
lip pins  may  be  used  in  conjunction  with  this  suture;  being  passed  at  right  angles 
to  the  course  of  the  thread,  they  may  be  used  either  to  raise  the  growth  during  the 
tightening  of  the  knots,  or  they  may  bo  left  in  situ  until  sloughing  takes  place, 
to  insure  that  the  ligature,  in  cutting  its  way  through,  shall  pass  completely  beneath 
the  disease. 

Completely  subcutaneous  ligatures,  when  applied  for  the  strangulation  of  vascular 


1  The  eye  of  the  needle  is  here  shown  open. 
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tumours,  may  be  so  arranged  as  to  include  the   growth  in  (a)  a  single  loop,  or  (b) 
in  two  portions. 

(a)  To  strangulate  a  nrevus  with  a  subcutaneous    ligature  in  a  single    loop,  a 
strong  curved  needle  carrying  a  stout  ligature  is  passed  into  the  cellular  tissue,  close 


Fig.  126. 


Fig.  127. 


to  the  nrevus,  and  carried  around  the  circumference  of  the  disease  as  far  as  the 
needle  will  conveniently  reach  (of  course  the  concave  side  of  the  curve  of  the  needle 
should  be  turned  towards  the  nsevus  in  effecting  this)  ;  the  needle-point  may  then  be 
protruded,  and  the  ligature  and  needle  drawn  out,  to  be  again  introduced  at  the 
same  hole,  and  carried  onwards  in  the  same  direction,  until  the  whole  ntevus  has  been 
surrounded,  the  needle  being  at  last  brought  out  at  the  point  where  it  first  pierced 
the  skin  (fig.  128). 

(b)  To  produce  strangulation  of  a  large   nsevur".,  it   may  be  necessary  to  tie  up 
each  half  separately  ;  to  effect  this  with  a  subcutaneous  ligature,  a  double  thread  being 


Fig.  128. 


Fig.  129. 


carried  beneath  the  base  of  the  growth,  the  loop  on  one  side  of  the  eye  of  the  needle 
may  be  divided,  and  each  end  of  the  thread  be  carried  separately  back  beneath  the 
skin,  round  the  opposite  semi-circumferences  of  the  growth ;  the  needle  being  introduced 
at  the  former  point  of  exit,  and  emerging  where  it  first  pierced  the  skin.  The  opposite 
ends  of  the  same   threads  being  tied  together,  the  two  halves  of  the  naevus  will  be 

separately  strangulated  (tig.  129). 

Thomas  Smith,  1871. 
Robert  Lyell,  1882. 
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PLASTIC     SURGERY. 

PLASTIC  .SURGERY  is  the  art  by  which  all  those  deformities  which  result  from 
the  congenital  deficiency  or  artificial  destruction  of  parts,  or  from  the  abnormal 
contraction  or  closure  of  a  natural  opening,  are  rectified,  and  comprehends  a  multiplicity 
of  operations,  which  have  one  feature  in  common,  the  union  of  artificially  refreshed 
or  divided  surfaces.  When  the  tissue  by  which  the  defect  is  repaired  is  derived  from 
the  same  individual,  the  fact  is  expressed  by  the  word  autoplasty,  in  contradistinction 
to  heteroplasty,  which  serves  to  indicate  its  derivation  from  a  separate  individual. 
Tagliacotius  was  the  first  to  employ  a  general  term,  '  Chirurgia  curtorum  per  insi- 
tionem,'  for  this  department  of  operative  surgery,  and  this  remained  unreplaced  until 
the  revival  of  the  art  at  the  beginning  of  the  present  century,  when  Graefe  initiated  a 
new  nomenclature  by  constructing  a  distinctive  term,  Rhinoplasty,  for  the  restora- 
tion of  the  nose.  Others,  as  Cheilo-,  Blepharo-plasty,  were  quickly  added,  and  as 
these  separate  operations  and  titles  multiplied,  a  necessity  for  some  general  compre- 
hensive term  was  experienced  and  supplied  by  each  author  on  the  subject  until  a  most 
exuberant  nomenclature  existed,  including  such  titles  as  Morioplasty,  Transplantatio, 
Ente  animale,  Organoplasty,  &c.  All  these  have  long  been  disused  and  replaced  by 
that  of  Plastic  Surgery,  first  employed  by  Zeis  about  the  year  1836. 

Its  practice  dates  from  early  times  both  in  the  Eastern  and  Western  continents. 
In  the  Western  the  first  recorded  reference  is  to  be  found  in  Celsus,  who  describes  a 
means  of  closing  a  quadrilateral  defect  by  the  aid  of  direct  and  lateral  incisions  ;  but 
there  exists  no  mention  of  actual  performance  until  the  early  part  of  the  fifteenth 
century,  when  the  operation  of  restoring  the  nose  from  the  arm  and  face  was  prac- 
tised by  Branca,  a  physician  of  Sicily,  and  his  son.  On  the  death  of  the  latter  the 
art  crossed  from  Sicily  into  Calabria,  where  it  was  preserved  for  three  generations  in 
the  hands  of  the  Vianco  family.  It  is  probable  that  little  or  no  interval  intervened 
between  these  attempts  and  the  practice  of  one  whose  name  is  imperishably  associated 
with  the  history  of  rhinoplastic  surgery,  Gasparo  Tagliacozzi,  whose  success  in  this 
direction,  however*,  found  but  few  imitators,  and  at  the  end  of  the  eighteenth  cen- 
tury appears  to  have  been  either  entirely  forgotten  or  altogether  discredited.  At 
the  close  of  this  century  interest  in  the  operation  was  revived  by  the  publication  in 
the  '  Madras  Gazette  'of  1794  of  an  account  of  a  rhinoplastic  operation  performed 
in  India  by  means  of  a  flap  of  skin  cut  from  the  forehead.  From  subsequent  infor- 
mation it  appeared  that  the  practice  of  restoring  the  nose  in  this  manner  had  been 
known  in  India  during  many  centuries,  that  it  was  confined  to  a  certain  class  of 
priests,  the  Koomas,  and  that  a  description  of  the  method  was  contained  in  the  earliest 
compilation  of  medicine  extant,  the  Susentas  Ayurveda.  After  its  introduction 
into  Europe,  Lynn  was  the  first  to  attempt  its  performance,  although  unsuccessfully, 
in  1813,  and  was  followed  by  Carpue,  who  published  an  account  of  two  successful 
cases  in  1814,  and  by  Graefe  in  Berlin,  who  in  18 J  8  resuscitated  and  modified  the 
Tagliacotian  operation,  and  in  the  following  year  performed  a  successful  rhinoplasty. 
This  period  represents  the  revival  of  the  plastic  art,  which  has  since  steadily  pro- 
gressed to  its  present  state  of  development. 

The  power  of  reproducing  parts  that  have  been  destroyed  is  very  remarkable  in 
many  of  the  lower  animals,  as,  for  example,  the  re-formation  of  the  tail  of  the 
salamander,  the  claw  of  the  crab,  the  entire  body  in  polyps,  the  antennpe  of  insects  ; 
but  in  man  this  property  is  of  much  more  limited  scope — in  fact,  the  higher  the 
animal  in  the  scale  of  development,  the  weaker  appears  to  be  this  creative  or  repro- 
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ductive  force.  Man  is  only  capable  of  regenerating  his  simple  tissues,  and  more 
particularly  the  epithelium,  nails,  and  hair.  The  regeneration  of  bone  is,  however, 
a  well-recognised  and  familiar  fact;  newly-formed  muscular  fibres  have  been  detected 
with  the  microscope,  and  the  clinical  experience  of  nerve  injuries  points  to  the  resto- 
ration of  nerve-fibres ;  but  this  property  is  not  extended  to  the  higher  and  more 
complex  structures,  and  it  may  even  be  doubted  whether  any  of  the  tissues,  even  the 
lowest,  when  replaced,  exhibit  exactly  the  same  characters  they  presented  before. 

'In  1858,'  says  Mr.  Holmes  Coote.1  '  I  had  the  opportunity  of  examining  two 
Achilles  tendons,  which  had  been  subcutaneously  divided  at  periods  of  two  aud  three 
months  previous  to  the  death  of  the  patient ;  and  it  was  there  seen,  after  making  a 
longitudinal  incision,  that  the  divided  ends  of  the  normal  tendo  Achillis,  two  inches 
apart,  were  united  by  a  light  grey  semi-transparent  structure,  quite  different  from 
natural  tendon,  and  readily  distinguishable  to  its  very  boundary.' 

Nature  is  thus,  in  great  measure,  unequal  to  the  task  of  restoring  partially  or 
wholly  destroyed  parts,  and  its  insufficient  creative  force  requires  to  be  supplemented 
by  the  art  of  the  surgeon,  who,  availing  himself  of  the  readiness  with  which  living 
parts  adhere  together,  effects  a  restoration  by  transferring  or  substituting  another 
part  or  tissue  for  that  destroyed.     A  large  amount  of  experimental  evidence  con- 
ducted on  man  and  the  lower  animals  attests  the  practicability  of  such  a  procedure. 
The  experiments  of  Duhamel,  Baromo,  and  Hunter,  of  transplanting  the  spur  of  a 
cock  to  the  comb,  and  transferring  the  testicle  of  the  cock  to  the  peritoneal  cavity  of 
the  hen,  are  historical  facts.     Dieffenbach  transplanted  the  quills  of  birds,  and  found 
them  unite  if  suppuration  were  prevented;  but  with  hairs  he  was  less  successful, 
although  Dzondi  is  reported  to  have  implanted  lashes  in  a  newly-constructed  eyelid. 
That  teeth,  if  replaced  after  extraction,  will  recon tract  adhesion  and  become  firm,  is 
a  fact  conclusively  shown  by  Hunter  and  Mitscherlich  ;  and  the  existence  of  a  vasciilar 
connection  seven  weeks  after  such  a  reimplantation  was  actually  demonstrated  by 
Wiesmann ;  whilst  quite  recently  M.  Magitot  is  said  to  have  failed  only  five  times  out 
of  sixty-three  such  attempts  at  reimplantation.    Oilier  succeeded  in  1 858  in  transplant- 
ing completely  separated  portions  of  periosteum  in  the  lower  animals  ;    but  similar 
attempts  in  man  have  invariably  ended  in  failure.     The  same  experimenter  has  also 
obtained  successes  with  osseous  tissue  in  animals,  transferring  portions  of  the  radius 
in  the  rabbit  from  one  side  to  the  other,  but,  as  with  the  periosteum,  the  results 
when  applied  to  man  cannot  be  considered  otherwise  than  unsatisfactory.     Walker 
speaks  of  the  reunion  of  a  piece  of  a  trephined  bone,  and  Macewen  transplanted  a 
portion  of  the  canine  to  fill  a  defect  in  the  human  skull ;  but  Percy  failed  to  obtain 
union  with  a  piece  of  tibia  of  the  ox  in  a  case  of  compound  fracture  in  man.     Quite 
recently  Dr.   Macewen  -    has    effected   a    most    striking   restoration    of  the   entire 
diaphysis  of  the  humerus,  by  transplanting  into   the  gap   at  successive  operations, 
and  with  strict  antiseptic  precautions,  the  wedges  of  bone  removed  from  tibise  affected 
with  anterior  curvatures,  and  divided  into  small  portions  before  insertion.    Of  interest, 
also,  are  the  experiments  of  Gliick3  on  the  transplantation  of  portions  of  nerve,  tendon, 
and  muscle  in  the  lower  animals.     He  has  succeeded  in  implanting  a  portion  of  nerve 
of  one  animal  to  fill  a  gap  an  inch  and  a  quarter  long  in  the  nerve  of  another,  and 
restoring  its  conducting  property  ;  and  also  in  transplanting  a  considerable  portion 
of  the  gastrocnemius  and  tendo  Achillis  from  one  fowl  to  another.    It  is,  however,  in 
vascular  parts,  as  the  skin,  that  adhesion  under  such  circumstances  is  most  frequently 
seen.     Bunger  relates  a  case  of  partial  success  in  the  formation  of  a  new  nose  on  a 
lady  by  a  piece  of  integument  completely  cut  away  from  the  thigh ;  and  Hoffacher, 
who  was  officially  appointed  to  attend  at  the  duels  frequent  among  the  students  at 
Heidelberg,  mentions  some  remarkable  instances,  which  are  attested  by  Chelius  and 
Velpeau,  of  the  reunion  of  parts  completely  sliced  off  by  sword-cuts  ;  e.y.  portions  of 
the  nose,  lips,  or  chin.     Martin  4  has  collected  twenty-seven  cases  in  which  the  nose, 

1  Med.  Times  and  Gaz.  Jan.  9,  1858. 

2  Proceedings  of  the  Royal  Society,  vol.  xxxii.  1881,  p.  240. 

3  Archiv  f.  klin.  Chir.  1880.  Bd.  xxv.  S.  007  and  Bd.  xx\i.  1881,  S.  61. 

4  De  la  duree  de  la  vitalite  des  Tissus,  1873. 
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and  Berenger-Feraud !  thirty-four  in  which  the  finger-,  was  successfully  replanted,  after 
being  completely  detached.  Separated  portions  of  skin  of  considerable  size  have  also 
served  for  the  cure  of  ectropion  in  several  instances,  forty  of  which  have  been  tabu- 
lated by  Mo  nod,2  of  which  twenty-four  were  successful.  This  form  of  transplantation 
of  entirely  detached  parts  is  more  correctly  designated  grafting,  and  its  application  in 
true  plastic  surgery  is  limited,  owing  to  the  precarious  vitality  of  the  borrowed  part. 
The  latter  should  rather  retain  its  vascular  relation  with  the  rest  of  the  body  by 
means  of  a  connection  sufficiently  broad  to  permit  a  free  circulation  through  it,  and 
to  preserve  its  vitality  until  adhesion  is  complete.  Inasmuch  as  most  defects  which 
require  surgical  interference  are  superficial,  their  closure  is  in  the  majority  of  cases 
effected  through  the  medium  of  the  skin  or  mucous  membrane,  with  or  without  the 
periosteum,  and  in  the  form  of  a  recent  dap.  Granulating  flaps  are,  however,  pre- 
ferred in  exceptional  instances  by  some  operators,  and  have  been  used  by  Billroth  and 
Thiersch  in  cases  of  extroversion  of  the  bladder,  and  by  Czerny  for  the  healing  of 
obstinate  ulcers  about  the  lower  extremities.  Other  tissues  have  been  selected  in 
special  instances.  Nussbaum  3  accomplished  the  cure  of  an  ununited  fracture  of  the 
ulna  by  transplanting  a  flap  of  bone,  comprising  half  the  thickness  of  the  upper 
fragment,  into  the  gap,  by  means  of  the  chisel  and  saw  ;  and  Letreraut 4  describes  a 
similar  autoplastic  procedure,  by  means  of  a  nerve  flap,  in  defects  implicating  large 
nerves  which  are  impossible  to  unite  by  simple  suture. 

All  operative  procedures  of  plastic  surgery  are  based  upon  two  broad  general 
principles  :  the  mobility  of  the  skin  and  soft  tissues  permitting  their  transference  from 
one  site  to  another,  and  their  readiness  to  unite  in  their  new  position  and  become 
incorporated  with  the  surrounding  tissues.  The  mobilisation  is  effected  by  the  instru- 
mentality of  the  surgeon,  who  employs  for  this  purpose  certain  auxiliary  measures 
which  have  been  classified,  by  Denuce5  in  the  six  following  categories  :  («)  Traction, 
a  measure  which  by  itself  is  amply  sufficient  for  the  accomplishment  of  many 
important  plastic  operations,  and  which  is  limited  only  by  the  physical  extensibility 
of  the  tissues  and  their  anatomical  relations  ;  (6)  Relaxation,  acting  partly  by  facili- 
tating traction,  and  partly  by  diminishing  the  size  of  the  defect ;  (c)  Subcutaneous 
detachment,  or  freeing  by  the  knife  of  the  integument  and  cellular  tissues  fro  in  the 
subjacent  parts,  rendering  available  the  utmost  degree  of  the  extensibility  of  the  skin, 
and  capable  of  being  practised  over  a  wide  extent  of  surface  ■  (c?)  Excision  of  tri- 
angular portions  of  tissue  from  the  circumference  of  the  defect,  facilitating  the  gliding 
of  its  margins  toward  each  other,  or  altering  its  shape ;  (e)  Incisions  of  two  kinds, 
either  parallel  to  and  at  a  distance  from  the  defect,  lateral  or  liberating  ;  or  at  right 
angles  to  its  margin,  the  direct,  usually  straight  but  occasionally  curved,  V  or  W 
shaped ;  (f)  Transposition  or  transplantation  of  a  flap  to  fit  the  defect,  which  is  thus 
transposed  to  a  part  where  its  closure  becomes  more  easy.  The  application  of  these 
measures,  either  singly  or  in  combination,  originates  the  so-called  operative  methods. 
It  is  readily  seen  that  there  exists  a  strong  line  of  demarcation  between  the  cases  for 
which  the  first  five  measures  suffice  and  those  for  which  the  last  is  necessary  ;  for  in 
the  former,  the  edges  of  the  cleft  are  brought  into  contact  by  gliding  them  towards 
each  other,  and  in  the  la'ter  they  are  united  to  those  of  a  skin  flap  transferred  from 
the  neighbourhood  ;  whence  originate  the  two  primary  autoplastic  methods  —that  of 
gliding  (par  glissement),  and  that  of  transplantation.  Simon,6  on  the  other  hand, 
adopts  the  three  following  principal  methods  :  (a)  simple  extension ;  (b)  total  dis- 
placement, either  by  subcutaneous  detachment  and  incisions,  or  by  a  circumscribed 
flap  ;  and  (c)  transplantation  proper. 

The  method  of  gliding  includes  a  very  large  number  of  operations,  which  have 
been  systematised  according  to  the  shape  of  the  defect  to  be  covered  and  the  auxiliary 
incisions  employed  for  this  purpose.     The  shape  may  be  triangular,  quadrilateral, 

1  Gaz.  des  Hopitaux,  1870,  p.  414. 

2  Bull.  et  Mem.  de  la  Soc.  de  Chir.  1881,  t.  vii.  p.  047. 

,;  Ce.ntralblat.tf.  Chir.  1875,  No.  15.  4  TraiU  des  Sections  nerveuses,  1873. 

5  '  Sur  1' Autoplastic,'  Arehiv.  gen.  de  Med.  1855,  vL'  ser.  t.  vi.  p.  40:2. 

6  Prager  Vierteljahrschrift,  L866,  Bd.  92,  S.  1. 
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oval,  round,  or  polygonal,  and  a  number  of  groups  are  thus  formed  which  comprehend 
all  ordinary  coses,  and  are  illustrated  by  the  following  few  examples. 

Triangular  defects,  if  small  and  equilateral,  may  be  closed  partially  by  the  union 
of  their  angles,  but  if  larger,  require  auxiliary  incisions  or  the  use  of  a  flap  ;  a  b  c  is, 
the  defect  to  be  covered. 


Fig.  132. 


f\ 
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Figs.  130  and  131  represent  unilateral,  straight  and  curved  (Jaesche)  direct  inci- 
sions (b  d),  c  b  d  being  loosened  and  united  to  a  c.  Fig.  132,  bilateral  direct  (a  d 
and  b  c)  and  lateral  (f  g)  incisions  (Oelsus) ;  d  a  c  and  e  b  c  are  united,  leaving  oval 
defects  at  f  and  g  to  heal  by  granulation. 


Fig.  133 
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Fig.  133,  bilateral  direct  straight  (cf,  c  g)  or  curved  (c  d,  c  e)  incisions,  from  the 
apex  of  the  triangle  a  b  c ;  the  flaps  a  cf,  beg  are  raised  and  united  to  a  b. 

Fig.  134,  unilateral  combined  direct  (b  d)  and  lateral  (d  e)  incisions  (Dieffenbach), 
forming  a  quadrilateral  flap,  c  b  d  e,  which  is  displaced  to  a  c ;  modified  by 
Szymanowski  by  making  b  d  oblique  and  d  more  acute-angled. 

Fig.  135,  combination  of  the  operations  of  Jaesche  (fig.  131)  and  of  Dieffenbach 
(fig.  134). 

Fig.  136,  method  of  Burow,  by  excision  of  one  or  two  lateral  triangles  e  d  h  and 
f  i  g,  the  edges  e  d  h  c,f g  i  c,  being  dissected  up  to  permit  the  union  of  a  c  and  b  c, 
a  e  and  e  d,  bf  and  f  g. 


Fig.  136. 


Fig.  137. 


Fig.  138. 
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Quadrilateral  defects,  when  narrow  and  oblong,  are  closed  by  approximating  the 
sides  or  the  angles  by  sutures  ;  if  they  are  of  large  size,  incisions  are  requisite. 

Fig.  137,  direct  incisions  c  e,  df,  with  or  without  the  addition  of  curved  or  angular 
liberating  incision  g  h,  the  flap  e  c  df  being  stretched  over  the  defect,  and  c  d  united 
to  a  b ;  if  the  defect  be  too  large  for  a  single  flap,  it  may  be  covered  in  separate  parts, 
as  in  fig.  139,  the  upper  by  two  lateral  and  the  lower  by  a  single  flap  from  below. 

Fig.  138,  combination  of  lateral  incision  f  g  Avith  direct,  c  /',  d  e,  so  as  to  form  an 
acute- angled  quadrilateral  flap. 

Fig.  140,  operation  of  Letenneur,  by  a  Hap  b  efg,  freed  from  below  and  raised  till 
ef  is  united  with  a  d. 
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Fig.  141,  operation  of  Bruns  in  trapezoidal  defects,  by  two  corresponding  lateral 
flaps,  a  ef  g,b  h  i  k,  brought  down  so  as  to  unite  ef,  h  i,  in  the  median  line. 


Fig.  140. 


Fig.  141. 
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Oval  or  elliptical  defects  of  moderate  breadth  are  closed  by  simple  approximation, 
or  by  the  use  of  single  or  double  lateral  incisions,  straight,  curved  or  angular  (fig.  142), 
or  by  direct  incision  from  the  centre  of  one  margin  of  the  ellipse,  either  by  a  single 
vertical  or  two  curved  incisions;  or  a  combination  of  these  last,  as  in  fig.  143,  c  d 
vertical  direct  incision,  from  the  end  of  which  are  two  curved,  e  d,  d  f  forming 
the  flaps  a  c  d  e,  bed/,  which  is  raised  and  united  to  a  b. 

Fig.  144,  operation  of  Weber,  by  crescentic  flaps  a  c  d,  b  ef,  the  apex  c  of  flap  a  c  d 
being  raised  to  b,  and  the  gap  thus  left  being  filled  by  c  ef. 


Fig.  142. 


Fig.  143. 


Fig.  144. 
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These  few  examples  are  capable  of  wide  extension  and  multiplication,  but  are 
sufficient  to  show  the  general  principles  on  which  this  method  is  based. 

Flap  transplantation  comprehends  the  following  principal  and  secondary  methods. 
(«)  Transplantation  from  the  neighbourhood  (the  Indian  operation)  is  distinguished 
from  simple  lateral  displacement  by  the  fact  that  the  defect  remaining  from  the 
transference  of  the  flap  is  separated  from  the  original,  by  intact  structure  of  con- 
siderable or  limited  extent.  The  pedicle  is  either  isolated  from  the  defect  by  an 
intervening  bridge  of  sound  skin,  and  undergoes  a  process  of  twisting  during  the 
transplantation  (method  of  torsion),  or  is  continuous  with  it  by  the  prolongation 
of  one  of  its  sides,  which  allows  the  flap  to  be  rotated  into  position  (method  of 
rotation). 

(6)  Transplantation  from  a  distant  part  (the  Italian  operation),  such  as  the  arm, 
forearm,  hand,  &c,  is  now  but  rarely  applied.  The  flap  is  left  attached  to  its 
original  site  until  union  is  secure,  when  it  is  divided. 

(c)  Transplantation  by  reversed  flap,  so  that  its  cuticular  surface  is  directed 
inward  and  its  raw  surface  outward,  and  a  modification  of  this,  superimposed  or 
double  flaps,  in  which  the  exposed  surface  of  the  former  is  covered  in  by  a  second 
transplanted  over  it.  The  most  important  among  the  secondary  pi-ocedures  are, 
the  '  successive  migration  '  of  Roux,  in  which  the  flap  is  transferred  from  a  distant 
part  by  stages,  as  in  the  restoration  of  the  lip  by  a  flap  from  the  neck,  which  is  first 
twisted  transversely  into  a  wound  prepared  for  it,  and  as  soon  as  union  has  occurred 
here,  upwards  to  the  lower  jaw  and  thence  to  the  lip  ;  the  '  rolling  '  of  Velpeau,  in 
which  a  Hap  is  rolled  up  on  its  cutaneous  surface,  so  as  to  form  a  plug  to  be  inserted 
into  a  fistulous  canal ;  '  reduplication,'  and  others  of  less  frequency. 

The  execution  of  a  plastic  operation  not  only  requires  from  the  surgeon  the 
correct  adaptation  of  any  particular  method  or  operation,  but,  in  order  to  conduct 
tl i e  case  to  a  successful  issue,  the  exercise  of  much  patience  and  persistence  in  the 
face  of  possible  failure,  together  with   a  rigid  attention  to  all  minute  details.     Few 
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cases  present  exactly  the  same  features  to  the  operator,  who  has  to  rely  on  his  natural 
ingenuity,  facility  of  resource,  and  previous  experience  to  suggest  the  necessary 
incisions  and  frame  the  novel  measures  by  which  individual  peculiarities  are  to  be 
surmounted.  For  this  purpose,  each  example  has  to  be  considered  from  its  own 
standpoint,  and  the  plan  ultimately  adopted  for  its  relief  carefully  studied  before- 
hand, taking  into  consideration  the  size  and  nature  of  the  defect,  the  condition  of 
the  surrounding  skin,  the  alterations  in  its  elasticity,  changes  in  its  vascularity,  and 
any  existing  individual  idiosyncrasies ;  but,  even  the  most  careful  precautions  in  this 
direction  are  not  always  sufficient  to  prevent  the  necessity  of  having  to  alter  the 
projected  plan,  by  reason  of  information  obtained  at  the  operation  as  to  the  extent 
and  depth  of  the  disease  for  which  it  is  undertaken.  When  complicated  and  extensive 
operations  are  required,  the  risk  of  failure  is  undoubtedly  lessened  by  not  attempt- 
ing to  complete  too  much  at  one  sitting,  but  to  perform  these  in  stages,  so  that  the 
success  of  each  part  is  ensured  before  the  next  is  commenced.  Another  principle 
which  should  guide  the  operator  is  that  of  economising  the  tissues  operated  upon, 
and  removing  only  that  which  is  absolutely  essential,  as,  for  example,  in  extirpating 
growths  from  the  face  ;  if  such  structures  as  the  mucous  membrane  of  the  cheek  or 
the  cartilaginous  framework  of  the  nose  or  lids  are  unaffected,  their  preservation  will 
prove  to  be  of  the  greatest  value  to  the  subsequent  plastic  operation. 

Union  by  first  intention  is  the  element  that  contributes  in  greatest  measure 
to  success.  It  is  true  that  the  same  end  may  be  attained  in  the  presence  of 
suppuration  and  granulation,  and  that  the  latter  method  of  union  has  been  in  rare 
cases  the  design  of  the  surgeon ;  but  it  may  fairly  be  concluded  that,  when  primary 
union  fails,  the  result,  if  not  altogether  negative,  will  generally  fall  short  of  that 
originally  contemplated.  The  previous  preparation  of  the  patient  is,  therefore,  of 
the  utmost  importance  as  a  preliminary  measure  for  placing  him  in  the  best  con- 
dition to  ensure  that  plasticity  of  the  blood  essential  for  the  occurrence  of  primary 
union;  and  it  is  therefore  expedient,  before  proceeding  to  operate,  to  improve  the 
general  nutrition,  to  remove  any  local  disturbances,  and  to  eradicate  or  palliate  any 
existing  dyscrasic  disorders.  Of  all  these,  the  syphilitic  virus  exerts  the  most 
baneful  influence.  Jobert  l  only  succeeded  in  closing  a  fistula  in  a  case  of  latent 
syphilis  after  several  failures,  and  similar  cases  may  be  quoted,  although  Szymanowski  2 
has  seen  one,  after  the  operation  of  rhinoplasty,  in  which  an  outbreak  of  the  syphilitic 
process  destroyed  a  large  part  of  the  palate,  but  left  the  transplanted  flap  untouched. 
In  struma,  Dieffenbach  occasionally  ventured  upon  plastic  operations,  but  usually 
avoided  the  attempt  so  long  as  evidence  of  its  presence  existed  ;  whilst  Blasius  and 
others  have  obtained  satisfactory  results  from  excising  the  lupoid  growth,  and  trans- 
planting a  flap  immediately  over  the  defect  thus  created — a  proceeding  which  is 
regarded  by  Fritze  as  directly  producing  a  favourable  influence  on  the  local  exhibitions 
of  the  constitutional  disorder.  Local  cancerous  growths  and  rodent  ulcers  yield  them- 
selves most  favourably  to  the  plastic  art,  but  the  new  theory  entertained  by  Martinet 
de  la  Creuse,  that  its  adoptioa  prevents  recurrence  in  these  cases,  is  altogether  uncon- 
firmed. 

The  tissue  usually  selected  for  the  flap  is  the  skin,  which  should  be  natural  and 
mobile,  and  detached  with  a  thin  layer  of  subcutaneous  areolar  tissue.  Its  utility  in 
autoplastic  operations,  when  taken  from  different  parts  of  the  body,  has  been 
enunciated  by  Langenbeck  3  from  rich  experience.  According  to  this  operator,  the 
skin  of  the  extremities,  except  that  of  the  palm  and  sole,  is  not  adapted  for  large 
defects  by  reason  of  its  thinness,  laxity,  excessive  retractility,  greater  venous  and 
feeble  capillary  development ;  the  skin  of  the  back  and  abdomen  is  more  fitted,  the 
latter  being  dense  and  mobile,  but  possessing  a  thick  fatty  layer  which  is  pi*one  to 
inflammation  ;  whilst  the  skin  of  the  face  possesses  the  highest  value  for  plastic 
operations,  and  furnishes  its  most  extensive  applications.     Crusaid  4   has   tabulated 

1  Traite  de  Chir.  plastique,  1849,  t.  ii.  p.  171. 

3  Handhuch  d.  op.  CKirurgie,  1870,  S.  147. 

3  Vertraeghe,  Essai  de  Chir.  plast,  d'apres  Its  preceptes  de  Prof.  Langenbeck,  1856. 

4  Handb.  d.  Chir.  Pitha-Billroth,  Bd.  i. 
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the  degree  of  extensibility  of  the  skin  in  various  parts  of  the  body,  and  has  found  it 
greatest  in  the  upper  forearm,  and  absent  in  the  soles  and  palms.  Cicatricial  skin 
may  be  utilised  if  the  alteration  be  superficial  and  the  part  mobile,  but  must 
be  absolutely  rejected  when  it  is  adherent  to  the  subjacent  structures.  Its  vascular 
supply  and  distribution  is  of  considerable  importance,  and  in  this  matter  remarkably 
opposite  views  have  been  enforced  by  different  authorities.  According  to  Langenbeck, 
immunity  from  gangrene  is  only  secured  when  the  pedicle  of  the  flap  conveys 
sufficiently  large  arterial  branches,  which  split  up  and  divide ;  whilst,  on  the  other 
hand,  Dieffenbach  taught  that  most  frequently  over-distension  of  the  flap  with  blood, 
rather  than  its  absence,  endangered  the  vitality  of  it,  and  therefore  recommended 
the  division  of  the  arterial  trunks  in  the  flap,  together  with  the  application  of  cold 
and  scarification.  Such  a  practice  fails  to  commend  itself,  and  in  some  cases 
doubtless  precipitates  that  which  it  is  intended  to  avoid  ;  therefore  it  is  advisable 
so  to  adapt  the  flap  that  by  its  thickness,  attachments,  size,  and  disposition  of  its 
pedicle,  the  supply  of  arterial  blood  is  ample  and  its  circulation  unimpeded. 

The  technical  part  of  a  plastic  operation  comprehends  three  steps  :  refreshing 
the  margin  of  the  defect,  dissection  of  the  flap,  and  the  adaptation  of  the  latter. 
Revivifying  is  now  generally  performed  with  a  cutting  instrument,  the  knife  or 
scissors,  although  formerly  other  exceptional  methods,  such  as  cauterisation  to  induce 
granulations,  and  scarification  or  abrasion,  were  in  vogue.  Whichever  instrument 
be  selected,  the  whole  of  the  epithelial  covering  of  the  margins  or  surfaces  intended 
for  adhesion  must  be  effectually  removed,  and  all  diseased,  suspicious,  or  prejudicial 
structures  excised,  by  employing  either  vertical  or  sloped  incisions,  and  if  necessary 
by  loosening  the  recent  margins  for  about  3  mm.  and  everting  them,  so  as  to 
provide  a  more  extensive  surface  for  support  and  contact.  In  cutting  the  flap,  its 
shape  should  be  made  to  correspond  with  that  of  the  gap  which  it  is  destined  to  fill. 
The  oldest  operators,  Graefe  and  others,  when  engaged  in  the  restoration  of  such 
organs  as  the  nose,  &c,  bestowed  much  care  in  fashioning  the  flap ;  but  this  artistic 
refinement  compromised  success,  and  induced  Dieffenbach  to  substitute  a  flap 
of  much  simpler  form,  which  he  subsequently  moulded  to  the  requisite  shape  by 
accessory  operations  after  it  had  become  adherent.  This  is  inconvenient,  from  the 
prolongation  of  the  term  of  treatment  and  the  liability  to  further  accidents,  and 
therefore  it  is  preferable  to  adapt  the  flap  in  shape  to  the  defect,  and  at  the  same  time 
to  avoid  too  minute  exactitude.  It  should  not  be  cut  too  large,  otherwise  it  tends 
to  fall  into  folds  which  interfere  with  union,  or  too  small,  for  this  would  necessitate 
a  dangerous  degree  of  traction  to  enable  it  to  cover  the  defect ;  but  on  an  average 
from  one  quarter  to  one-third  larger  than  the  latter.  A  moderate  degree  of  stretch- 
ing is  often  of  service  to  prevent  that  extensive  retraction  to  which  the  uncontrolled 
flap  is  prone.  After  being  thus  designed,  the  flap  is  carefully  dissected  up  from  the 
subjacent  textures,  as  far  as  its  attached  portion  or  pedicle,  the  breadth  of  which 
should  depend  upon  the  vascularity  of  the  part  in  which  it  is  situated,  and  according 
to  Langenbeck  should  never  be  less  than  four  lines.  Generally  a  single  flap  is 
sufficient,  but  in  certain  cases,  either  from  the  size  of  the  defect  or  for  some  special  ser- 
vice, as  supporting  or  covering  in  one  flap,  two  or  more  become  necessary.  Accurate 
adjustment  of  the  contiguous  margins  of  the  flap  and  defect  is  the  final  step,  and  is 
accomplished  by  the  aid  of  sutures  of  the  interrupted,  twisted,  or  quilled  variety. 
The  closeness  of  their  insertion  varies  according  to  the  depth  and  breadth  of  the 
flap,  and  should  be  such  as  to  prevent  both  constriction  and  gaping.  Langenbeck 
frequently  removes  them  at  the  end  of  sixteen  or  eighteen  hours,  but  they  may  be 
left  at  the  discretion  of  the  operator  for  several  days,  or  may  be  reintroduced  if  they 
fail  to  secure  immediate  union.  According  to  Fritze  and  Reich,  immediately  after 
the  flap,  with  the  exception  of  the  pedicle,  has  been  separated  from  its  connection,  it 
becomes  blanched  and  white,  and  then  shrivelled  or  shrunken,  with  its  edges  curled 
inward.  When  the  haemorrhage  has  ceased,  it  acquires  a  bluish  or  marbled  aspect,  and 
falls  in  temperature;  but  after  fixation  the  redness  and  warmth  return,  and  haemor- 
rhage may  recommence.  Luring  the  subsequent  few  hours  considerable  changes 
appear  in   the  circulation   of  the  flap,  which   becomes   sometimes    paler,   sometimes 
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redder,  until,  as  the  amount  of  blood  increases,  it  assumes  a  red,  warm,  and  swollen,  or 
even  a  tense,  shining,  and  inflamed  appearance.  If  this  congestion  augment,  the 
colour  deepens  to  a  blue  or  violet  tinge,  and  gangrene  threatens  to  ensue ;  but  when 
the  circulation  becomes  securely  established  and  equalised,  the  abnormal  swelling  and 
colour  subside,  the  skin  of  the  flap  assumes  a  natural  appearance,  and  loses  its 
superficial  epidermal  layer,  which  peels  off.  After  adhesion  has  fully  taken  place 
later  changes  ensue  in  the  flap.  It  may  slowly  shrink  and  atrophy,  so  as  to  be 
almost  absorbed,  or  reduced  to  one-half  or  one-third  of  its  original  size,  or  become 
displaced,  as  in  the  subsidence  of  a  new  nose  after  division  of  its  pedicle,  or  may 
undergo  a  form  of  hypertrophy.  The  sensibility  of  the  flap  which  is  at  first  des- 
troyed begins  to  return  in  the  pedicle,  and  after  reappearing  in  the  body  of  the  flap, 
is  for  a  time  referred  to  the  spot  from  which  this  is  derived  before  it  finally  becomes 
normal.  Jobert  could  not  trace  the  branches  of  the  nerves  beyond  the  cicatrix,  but 
their  presence  in  the  flap  has  recently  been  demonstrated  by  Busch. 

Among  the  complications  which  endanger  the  existence  of  the  flap,  and  cause 
failure,  the  chief  are  haemorrhage,  suppuration,  and  gangrene.  Haemorrhage  is  an 
evil  ill  all  stages  of  plastic  surgery,  whether  the  effusion  be  primary  or  secondary, 
and  the  adjustment  of  the  flap  should  be  delayed  until  this  is  perfectly  con- 
trolled. It  may  recur  some  hours  after  the  operation  from  the  deep  surface  of  the 
flap,  as  in  a  case  referred  to  by  Yidal-Bardeleben,  in  which  it  became  necessary 
to  remove  all  the  sutures  three  hours  after  insertion  and  ligature  several  vessels. 
Gangrene  appears  about  the  third  or  fourth  day.  If  the  hap  retains  its  vitality 
beyond  this  time,  union  generally  proceeds  without  interruption.  The  parts  assume 
a  greyish  colour  when  mortified,  look  soft  and  pulpy,  and  the  cuticle  loosens ;  or  the 
flap  may  become  dry,  shrivelled,  and  withered.  But  even  under  these  circumstances 
let  not  the  surgeon  remove  it ;  for  he  cannot  tell  either  how  far  or  how  deep  the 
loss  of  vitality  may  extend.  The  edges  of  the  wound  alone  may  die,  or  the  super- 
ficial parts  may  be  thrown  off;  but  in  either  case  the  surgeon  should  abstain  from 
frequent  examination,  for  a  few  days  will  reveal  to  him  how  much  nature  has  been 
enabled  to  effect,  and  the  extent  and  depth  of  the  gangrenous  process.  Inflammation 
of  an  erysipelatous  type  may  also  attack  the  wound  and  prevent  its  union ;  and 
every  precaution  should  be  taken  to  prevent  this,  by  improving  the  health  and 
general  condition  of  the  patient,  by  the  use  of  light  and  cleanly  dressing,  and  by 
improved  hygienic  surroundings. 

Plastic  Operations  on  the  Nose  (Rhinoplasty). 

PJiinoplastic  operations  are  most  commonly  required  to  repair  defects  produced 
by  the  ravages  of  lupus,  syphilis,  or  cancer,  or  resulting  from  traumatic  influences, 
and  but  rarely  for  congenital  malformations.  They  are  designated  total  or  partial 
according  as  the  restoration  involves  the  whole  of  the  bony  or  cartilaginous  nose,  or 
is  restricted  to  such  limited  parts  as  the  alas,  columna,  or  apex;  and  whilst  correcting 
a  repulsive  deformity,  have  an  ultimate  beneficial  influence  on  the  functions  of  both 
the  restored  and  neighbouring  organs,  resuscitating  in  some  cases  the  sense  of  smell, 
improving  taste  and  hearing,  and  diminishing  the  existing  tendency  to  bronchial 
catarrh.  The  requisite  flaps  may  be  obtained  from  the  arm  (Tagliacotian  or  Italian 
method),  from  the  forehead  (Indian  method),  or  from  the  cheeks  (so-called  French 
method). 

The  Italian  operation,  as  performed  by  Tagliacotius,  may  be  regarded  as  obsolete, 
although  it  has  been  practised  in  a  modified  form  in  quite  recent  times.  It  comprised 
six  stages,  occupied  several  months  in  its  performance,  and  consisted  of  cutting  a  flap 
of  skin,  six  inches  by  four,  from  the  arm  over  the  biceps  muscle,  leaving  it  attached 
by  its  extremities,  and  allowing  it  to  granulate  upon  a  piece  of  oiled  lint  passed 
beneath  it.  At  the  end  of  a  fortnight  its  upper  extremity  was  divided  and  the  flap 
left  free  to  retract  and  cicatrise.  Remaining  attached  at  one  end,  it  underwent  a 
process  of  thickening  and  contraction,  the  stages  of  which  were  fancifully  compared 
by  Tagliacotius  to  the  different  periods  of  life  of  the  individual.     As  soon  as  this  was 
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complete,  the  margins  of  the  flap  and  the  nasal  aperture  were  refreshed,  the  arm 
approximated  to  the  face,  and  the  flap  secured  to  the  nose  by  sutures,  and  its  immo- 
bility assured  by  encasing  the  head  and  trunk  in  a  special  form  of  leathern  jacket, 
to  the  head-piece  of  which  the  forearm  was  fixed.  The  ligatures  were  removed  from 
the  third  to  the  fifth  day,  and  on  the  twentieth,  the  arm- straps  being  loosened,  the 
flap  was  separated  from  the  arm,  and  the  operation  finally  completed  by  fashioning 
the  columna  and  -alee.  After  a  long  period  of  oblivion  this  operation  was  resuscitated 
at  the  beginning  of  the  present  century  by  Graefe,  who  compressed  the  three  first 
steps  into  one  act,  in  order  to  lessen  the  excessive  shrinking  of  the  Tagliacotian  flap, 
and  designated  the  altered  procedure  as  the  German  method.  The  close  contiguity 
to  the  cavities  of  the  nose  and  mouth  of  a  suppurating  flap  was  obviously  a  disad- 
vantage, and  Dieffenbach  (who  was  the  first  to  employ  the  method  for  total  rhino- 
plasty) rejected  it,  and  reverted  to  the  ancient  method,  endeavouring  to  prevent  the 
objectionable  shrinking  by  folding  the  flap  upon  itself  in  the  following  manner  : — 
The  incisions  are  made  diverging,  and  after  subcutaneously  freeing  the  bridge  flap, 
the  outline  of  one  ala  is  cut  from  its  broad  lower  end  by  carrying  a  short  horizontal 
incision  about  a  third  through  the  base  of  the  flap,  and  from  the  end  of  this  a 
shorter  longitudinal  one,  thus  J .     This  corner  is  then  drawn  underneath  the  flap 

until  the  latter  is  reversed,  and  its  margins  are  then  stitched  together  along  their 
whole  length.  When  the  wound  is  cicatrised,  the  flap  is  detached  at  the  upper  part; 
split  down  the  recent  edge  of  union,  and  sutured  to  the  refreshed  stump  of  the  nose, 
and  the  operation  completed  according  to  the  Tagliacotian  method.  In  order  to 
avoid  the  irksome  position  of  the  arm  when  affixed  to  the  face,  Wiitzer  preferred  to 
employ  the  forearm  for  the  purpose.  Quite  recently  the  Tagliacotian  method  has 
been  successfully  employed  to  restore  a  portion  of  the  nose  by  Sir  AY.  MacCormac.1 

The  Indian  method,  introduced  from  the  East,  and  first  successfully  performed 
in  Europe  by  Carpue,  is  that  which  has  found  most  frequent  application  among 
English  surgeons.  It  consists  of  three  stages  or  acts,  which  are  conducted  in  the 
following  order  :  refreshing  the  edges  of  the  defect,  the  formation  of  the  forehead- 
flap,  and,  finally,  its  fixation  in  its  new  position.  The  operation  is  commenced  by 
paiing  the  edges  of  the  original  defect  in  a  triangular  manner  by  means  of  two 
lateral  diverging  incisions,  and  a  third,  horizontally  or  vertically,  in  the  substance  of 
the  upper  lip,  for  the  insertion  of  the  new  columna.  These  incisions  may  be  made 
either  perpendicularly  or  vertically  to  the  surface,  or,  following  the  suggestion  of 
Biihring,  in  such  a  manner  that  the  edge  of  the  flap  can  be  insinuated  beneath  that 
of  the  defect.  All  unnecessary  removal  of  tissue  should  be  avoided.  Cicatrices 
should,  if  possible,  be  included  in  the  incisions,  but  any  remains  of  the  framework  of 
the  original  organ  are  to  be  preserved,  unless  they  exhibit  so  marked  a  tendency  to 
curl  inwards  as  to  be  detrimental  to  its  future  shape.  A  correct  appreciation  of  the 
size  of  the  flap  required  is  thus  obtained,  and  a  model  of  the  part  to  be  restored  is 
cut  from  leather,  gutta-percha,  or  paper,  and  fitted  in  position.  After  the  model  has 
been  adapted  to  the  defect,  it  is  spread  out  in  the  central  or  lateral  region  of  the 
forehead,  with  its  pedicle  or  narrow  end  downwards,  and  its  outline  traced  upon  the  ■ 
skin  by  means  of  a  solution  of  iodine  and  permanganate  of  potash,  at  least  one-quarter 
larger  than  the  model.  A  deep  incision  is  then  made  along  the  outline  thus  traced, 
and  the  flap,  including  the  skin  and  subjacent  aponeurosis,  raised  until  it  is  suffi- 
ciently free  to  hang  downwards  in  position  without  any  tension ;  the  point  of  the 
knife  during  dissection  being  directed  towards  the  pericranium,  so  as  to  avoid  scoring 
the  under  surface  of  the  flap.  If  the  forehead  is  low  in  proportion  to  the  other 
features,  the  upper  end  will  encroach  upon  the  hairy  scalp — an  inconvenience  which 
may  be  avoided  by  placing  the  pedicle  as  low  down  as  possible,  or  by  following  the 
practice  of  Liston,  of  subsequently  fashioning  the  columna  from  the  upper  lip.  As 
soon  as  the  haemorrhage  has  ceased,  the  fixation  of  the.  flap  is  commenced  by  uniting 
the  columna  to  the  incision  in  the  upper  lip,  either  by  two  or  three  points  of  inter- 
rupted suture,  or  by  a  well-curved,  fine  pin ;  the  alse  are  secured  in  a  similar  manner, 

1   Trans.  Clinical  Sue.  vol.  x.  p.  181. 
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and  the  sides  then  accurately  adjusted  by  the  aid  of  five  or  six  .silk  or  gut  sutures, 
which,  at  the  pedicle,  are  inserted  at  alternate  intervals.  Finally,  the  forehead  wound 
is  closed  as  far  as  practicable  by  sutures,  the  elevation  of  the  nose-flap  preserved  by  a 
piece  of  drainage-tube,  or  a  loose  plug  of  oiled  lint,  and  the  edges  of  the  wound 
either  left  exposed  or  covered  by  some  light  antiseptic  dressing.  At  the  end  of 
thirty-six  or  forty-eight  hours,  when  the  circulation  and  sensibility  in  the  new  organ 
are  becoming  re-established,  the  sutures  are  to  be  removed  from  the  pedicle,  the 
remainder  being  retained  from  four  to  six  days,  according  to  the  amount  of  irritation 
excited  and  the  firmness  of  the  existing  union.  The  after-treatment  of  the  trans- 
planted nose  is  conducted  to  prevent  the  consequences  of  its  contraction,  and  subse- 
quently to  improve  its  shapeliness.  For  the  former  purpose  a  metal  tube  or  an 
equivalent  support  is  ordinarily  employed  ;  and  this  should  be  worn,  after  the  tem- 
porary plug  has  been  dispensed  with,  so  long  as  the  nostrils  exhibit  a  tendency  to 
contract  or  become  closed.  Secondary  operations  on  the  newly-constructed  nose  may 
be  undertaken  without  hesitation.  If  the  pedicle  be  prominent  and  unsightly,  it 
may  be  excised  by  means  of  two  semi- elliptical  incisions,  or  if  the  nose  be  large  and 
redundant,  its  configuration  may  be  improved  by  judicious  excision  of  elliptical 
portions  of  skin ;  and  similarly,  when  the  nostrils  are  encroached  upon  by  the  exces- 
sive thickness  of  the  alas  and  columna,  this  maybe  rectified  by  the  removal  of  wedge- 
shaped  or  conical  pieces  from  the  face  of  the  latter. 

The  chief  of  the  many  modifications  introduced  into  this  operation  have  reference 
to  the  position  and  shape  of  the  frontal  flap,  which  is  arranged  partly  with  a  view 
to  diminish  the  torsion  and  consequent  risk  of  gangrene,  and  partly  with  the  object 
of  preserving  the  patency  of  the  nostrils  by  preventing  the  contraction  of  its  margins. 
In  the  earliest  operations  the  flap  was  taken  from  the  centre  of  the  forehead,  with  a 
bridge  of  undivided  skin  separating  the  pedicle  from  the  defect,  and,  as  a  consequence, 
the  torsion  was  excessive  and  dangerous.  Lisfranc  and  Dieffenbach  partially 
remedied  this  by  prolonging  downwards  one  of  the  lateral  incisions,  circumscribing 
the  flap  so  as  to  become  continuous  with  the  defect,  thus  affording  a  recent  wound 
for  the  lodgment  of  the  pedicle  ;  and  more  recently  other  attempts  to  secure  the  same 
end  have  been  made,  either  by  giving  the  pedicle  an  eccentric  or  oblique  position,  as 
recommended  by  Langenbeck,  who  places  its  insertion  close  to  the  left  internal 
canthus,  with  its  inferior  incision  terminating  just  below  the  tarsal  ligament,  and  the 
superior  at  or  just  below  the  inner  end  of  the  brow,  or  by  cutting  the  flap  either 
obliquely  or  even  horizontally  from  the  forehead.  Dieffenbach  recommended  a  flap 
of  triangular  shape  with  a  quadilateral  columna  springing  from  its  base,  the  latter 
being  folded  upon  itself,  whilst  the  margins  of  the  flap  forming  the  ala?  were  left  free 
to  cicatrise.  To  prevent  the  concentric  contraction  of  the  nostrils,  the  shape  of  the 
flap  should  be  such  as  to  allow  the  columna  and  alas  to  be  folded  over,  and  for  this 
purpose  Labat  and  Blasius  introduced  the  pyriform  flap,  from  the  rounded  base  of 
which  the  columna  is  cut  by  means  of  two  parallel  or  diverging  incisions. 

The  earliest  exemplification  of  the  French  method  is  the  operation  performed  by 
Larrey,1  in  which  the  anterior  part  of  the  nose,  which  had  been  carried  away  by  a 
musket-ball,  leaving  part  of  the  alas  and  columna  undestroyed,  was  restored  by 
detaching  the  adherent  tegumentary  margins  of  the  defect,  subcutaneously  freeing 
the  tissues  as  far  outwards  as  the  cheek-bones,  and  uniting  them  in  the  median  line 
by  sutures.  This  displacement  may  be  facilitated  by  the  addition  of  horizontal 
incisions  outwards  into  the  cheeks  from  the  base  of  the  defect,  or,  as  this  leaves  a 
somewhat  shortened  nose  when  the  flaps  are  placed  in  position,  by  following  the 
incisions  recommended  by  Szymanowski  the  lateral  maigins  of  the  defect  are  pro- 
longed downwards  on  each  side  to  a  level  with  the  lower  Up,  and  from  thence  an 
incision  is  made  obliquely  upwards  and  outwards  to  a  point  in  the  cheek  determined 
by  the  requisite  prominence  of  the  nose,  after  cutting  the  columna  and  ala?  from  the 
lower  and  outer  part  of  each  flap.  These  are  raised  and  displaced  to  the  median 
line.     Burow's  method  has  also  been  employed,  whilst  other  operators,  as  Lisfranc, 

1   Clin.  Chir.  vol.  ii.  p.  12. 
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Syme,  and    ISfelaton,    have   preferred   transplantation  of   flaps  of  skin   having  the 
pedicles  situated  ahove  at  the  canthus  and  the  base  below. 

The  ultimate  success  obtained  from  these  rhinoplastic  operations  depends  upon 
the  degree  of  preservation  or  destruction  of  the  natural  bony  framework  of  the  nose. 
Where  this  has  been  destroyed  by  disease,  or  has  become  so  distorted  or  displaced  as 
to  be  incapable  of  sustaining  the  pi-ominence  of  the  new  nose,  the  results  obtained 
are  unsatisfactory ;  for,  however  ample  the  original  flap  may  have  been,  it  gradually 
flattens  from  the   want  of  support,  until   all  semblance  of  the  original  feature  is 
lost,  and  the   operation   fails  in  its  object.     Many  attempts  have  been  made  in  cases 
where  the  nose  has  been  totally  destroyed,  or  is  simply  depressed  or  sunken  in,  to 
remedy  this  difficulty.      Artificial  supports  of  gold  and   platinum  plate  were  tried 
unsuccessfully  by  Dieffenbach  and  Tyrrel ;  but  more  recently  Leisrink  1  has  obtained 
satifactory  results  from  the  use  of  amber  as  a  light,  unirritating,  and  non-oxidizable 
substance  for  this  purpose.     With  the  view  of  procuring  a  bony  lining  to  the  new 
organ,  Langenbeck,2  in  1859,  included  the  periosteum  of  the  frontal  bone  in  the  flap  ; 
but  the  amount  of  bone   actually  produced  proved  so  fragmentary,  owing  to  the 
suppuration  and  granulation  of  the  under  surface  of  the  flap,  as  to  be  inefficient  for 
the  purpose  intended,  and  although  the  suppuration  may  be  diminished  either  by 
folding    the  flap   longitudinally  upon  itself  or  by  employing  two  flaps  with  their 
periosteal  surfaces  in  contact,  the  operation  failed  to  fulfil  the  expectations  enter- 
tained of  it.     Nelaton  3  also  included  the  periosteum  in  his  method  of  rhinoplasty  by 
means  of  two  trapezoidal   flaps  from  the  cheeks.     These  flaps  have  their  pedicles 
above,    near  the  lacrymal   sac    and  their   bases    below,  contain   all  the  soft  parts, 
including  the  periosteum  covering  the  ascending  processes  of  the  superior  maxilla?, 
are  detached  and  brought  over  the  defect,  leaving  an  exposed  surface  of  bone  which, 
as  it  heals  by  granulation,  produces  an  adherent  cicatrix  which  has  no  subsequent 
influence  on  the  flap.     The  sides  of  the  nose  are  kept  in  contact  and  supported  by  a 
metal  pin  passed  through  the  flaps,  and  by  the  compression  of  a  loop  of  wire  passed 
over  its  ends  in  the  form  of  a  pince-nez.     In  those  cases  of  depressed  or  sunken-in 
nose  in  which  portions  of  the  bony  framework  are  still  preserved,  these  have  been 
utilised  by  Langenbeck  and  Oilier  for  a  permanent  support.     Langenbeck  4  availed 
himself  of  the  ascending  processes  of  the  superior  maxilla?,  first  exposing  these  by 
a  vertical  incision  in  the  median  line  of  the  depressed  nose,  and  dissecting  up  the  soft 
tissues  in  two  lateral  halves ;  then  sawing  a  strip  of  bone  from  each  nasal  process, 
of  sufficient  length  to  support  the  flaps  of  the  new  nose,  leaving  these  attached  below, 
and  displacing  them  upwards  by  means  of  an  elevator.     The  remains  of  the  nasal 
bones  being  restored  to  their  original  position,  a  narrow  frontal  flap  was  then  trans- 
planted over  the  framework  thus  formed.     Oilier,5  after  failing  in  an  attempt  to 
transplant  the  periosteum  of  the  tibia  to  the  forehead,  combined  periosteal  rhino- 
plasty with  the  transplantation  of  one  of  the  nasal  bones  in  the  following  manner. 
A  triangular  flap  of  the  tissues  of  the  depressed  nose  was  cut  by  means  of  two 
diverging  incisions,  beginning  above   at  a  central  point  in  the  forehead  about  two 
inches  above  the  line   of  the  brows,  and    passing  downwards  to  the  level  of  the 
inferior  border  of  the  nostrils.     In  dissecting  this  A-shaped  flap  from  above  down- 
wards, the  periosteum  was  included  in  the  upper  and  frontal  part,  and  below  this 
the  left  nasal  bone,  after  being  detached  from  its  bony  connection  by  scissors,  was 
displaced  with  it,  until  the  upper  border  was  on  a  level  with  the  lower  margin  of 
that  on  the  light  side,  to  which  it  was  secured  by  a  metallic  suture.     The  septum 
was  divided  from  above   downwards  at  the  same  time,  and  the  wound  left  by  the 
displacement  of  the  flap  was  united   in  the  median  line  by  sutures.     Other  solid 
parts  have  also  been  employed,  such  as  the  turbinated  bones  by  Nicoladoni  and  the 
terminal  phalanx  of  a  finger  by  Hardie.     A  firm  base  of  support  may  be  obtained  by 
the   use  of  double    or    superimposed  flaps,   as    adopted    by   Verneuil,  acting    on    a 
suggestion  of  Oilier,  in  a  case  where  the  greater  part  of  the  nose  had  been  destroyed 

1    Centralblatt  f.  Chir.  1*77,  p.  2-'S7.  2  'Beitr.  z.  Osteoplast.'  Deutsche  Klinik,  1850. 

:)  Gaz,  des  Hdpitaux,  1868,  p.  277,  and  1802,  p.  122. 

4  Berlin,  klin.  Woch,  1^04,  p.  13.  5  Gaz,  des  Hopitaux,  1804,  p.  400. 
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by  a  pistol-shot.  After  restoring  to  position  the  undestroyed  columna  and  lobule, 
and  dissecting  up  the  soft  tissues  forming  the  sides  of  the  gutter"  into  two  lateral 
naps,  a  third  flap  was  dissected  up  from  the  forehead,  turned  downwards,  and  over  it 
the  lateral  flaps  applied.  Thiersch  and  others  reverse  the  cheek  flaps,  and  cover 
these  by  a  single  frontal  flap. 

Partial  rhinoplasty  includes  so  many  operations,  of  which  many  have  been 
designed  for  individual  cases,  that  more  than  a  superficial  notice  of  the  principal 
types  is  impossible.  Where  an  opening  of  small  size  exists  in  the  bony  nose  near 
the  root,  its  closure  may  be  effected  by  suture  of  its  refreshed  edges  with  or  without 
the  aid  of  incisions ;  if  it  be  of  larger  dimensions,  the  transplantation  of  a  skin  flap, 
either  from  the  forehead,  with  the  pedicle  turned  toward  the  opposite  side,  or  from 
the  cheek,  becomes  necessary.  The  lateral  half  of  the  nose  may  be  restored,  after  the 
Indian  method,  by  a  flap  from  the  centre  of  the  forehead,  or  from  above  the  brow,  or 
from  the  adjacent  cheek,  or  from  the  skin  of  the  other  half  of  the  nose,  as  performed 
by  Langenbeck.  By  the  last  method  a  triangular  or  quadrilateral  flap  immediately 
adjacent  to  the  defect,  with  its  pedicle  above,  is  dissected  up  from  the  cartilage  of 
the  healthy  side  of  the  nose,  transplanted  over  the  gap,  and  the  wound  thus  produced 
left  to  heal  by  granulation.  Busch  l  modified  this  by  leaving  an  interval  of  intact 
skin  between  the  defect  and  the  flap. 

The  reconstruction  of  one  or  both  alee  has  been  undertaken  from  the  tissues  of 
the  forehead,  nose,  cheek,  upper  lip,  and  even  from  the  mucous  membrane  of  the 
septum  nasi.  The  sound  skin  of  the  nose  is  best  suited  for  the  purpose,  and  is 
obtained  from  the  opposite  side  (Langenbeck),  from  the  same  side  (Denonvilliers),  or 
from  the  root  (Busch).  Denonvilliers  cuts  a  pedunculated  triangular  flap  from  just 
above  the  defective  ala,  and  with  the  pedicle  placed  internally  at  the  lobule,  by  an 
incision  commencing  near  the  latter  on  the  sound  side,  passing  upwards  nearly  to 
the  root  of  the  nose,  and  from  the  end  of  this  a  second  descending  obliquely  to 
terminate  at  the  upper  and  outer  corner  of  the  defect.  This  flap,  the  lower  border 
of  which  should  contain  a  strip  of  the  undestroyed  cartilage,  is  then  displaced  down- 
wards into  position.  In  Busch's  operation  the  pedicle  of  the  flap  is  long  and  narrow, 
and  placed  either  on  the  opposite  ala  or  below  the  inner  angle  of  the  opposite  eye. 
"Weber  operates  from  the  upper  lip  in  the  following  manner.  After  refreshing  the 
margins  of  the  defective  ala,  an  oval  flap,  reaching  below  to  the  prolabinm  and  with 
its  pedicle  attached  above  to  the  columna,  is  cut  from  the  centre  of  the  lip  correspond- 
ing to  the  philtrum,  and  involving  only  part  of  its  thickness.  It  is  turned  upwards, 
.stitched  in  position,  and  at  the  end  of  a  few  weeks  the  pedicle  is  divided  and  applied 
to  the  inner  surface  of  the  flap  so  as  to  give  a  rounded  margin  to  the  ala.  In  place 
of  this,  Bonnet  employs  a  quadrilateral  flap,  involving  the  whole  thickness  of  the 
lip  by  means  of  two  parallel  incisions  directed  downwards  behind  the  defect,  and 
united  by  a  transverse  cut  below.  In  fewer  cases  the  loss  of  substance  is  limited  to 
the  lobule,  and  is  repaired  by  a  long  pedunculated  flap  from  the  forehead,  the  pedicle 
resting  in  a  recent  wound  produced  by  splitting  the  skin  of  the  dorsum  of  the  nose, 
or  from  the  cheeks,  by  the  method  of  Labat,  by  means  of  two  bilateral  horizontal 
triangular  flaps  with  the  bases  of  the  triangle  placed  externally.  These  are  dissected 
up,  reversed  so  as  to  expose  their  deep  surfaces,  fixed  to  each  other  in  the  median 
line,  and  a  columna  added  from  the  upper  lip.  Rollet  restored  the  lobule  entirely 
from  the  latter  by  cutting  a  flap  15  mm.  broad  from  its  entire  thickness,  and  turning 
it  upwards  so  as  to  expose  the  mucous  surface  externally. 

The  material  for  a  new  columna  is  most  conveniently  obtained  from  the  upper 
lip.  Liston  isolated  the  centre  of  the  lip  by  two  parallel  vertical  incisions  from  the 
nostrils  downwards,  raised  this  so  that  the  mucous  membrane  became  external,  and 
after  removing  its  red  margin,  fixed  it  by  a  V-incision  into  the  apex  of  the  nose. 
Instead  of  vertically,  the  flap  may  be  cut  obliquely,  or  horizontally,  and  from  a  part 
only  of  the  thickness  of  the  lip,  and  twisted  upwards  so  as  to  leave  the  cutaneous 

1   Chiruryie  reparatrice,  1877,  p.  428. 
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surface  external ;  whilst  a  more  rigid  columna  maybe  obtained  in  cases  of  total 
rhinoplasty  by  applying  to  the  inner  surface  of  the  flap  turned  upwards  from  the 
lip,  the  columna  of  the  frontal  flap. 

Occasionally  cases  are  met  with  in  which  the  nose  is  sunken  in  from  loss  of  its 
bony  and  cartilaginous  support,  Avhilst  the  external  parts  are  unaffected ;  and  in  a 
case  of  the  kind,  where  a  deep  pit  existed  in  place  of  the  usual  prominence, 
Dieffenbach  removed  the  deformity  by  splitting  and  elevating  the  depressed  organ. 
Two  oblique  incisions,  one  on  each  side  of  the  sunken  ridge,  were  made  from  the 
point  of  the  nose  upwards,  so  that  the  included  strip  of  skin  was  three  times  broader 
at  the  lower  than  at  the  upper  end ;  parallel  to  the  outer  sides  of  these  the 
cheeks  were  divided  down  to  the  bone  by  incisions  which  were  carried  semicircularly 
round  the  alee,  and  the  three  strips  of  skin  thus  obtained  raised,  their  edges  bevelled, 
and  united  by  suture,  and  the  whole  supported  by  lateral  leather  splints,  with  long 
pins  passed  from  side  to  side.  A  similar  result  was  obtained  by  Sir  W.  Fergusson 
and  Pancoast 1  by  detaching  the  depressed  nose  subcutaneously  from  the  parts 
beneath  as  far  outwards  as  the  infra-orbital  foramina,  and  preserving  the  elevation 
thus  obtained  by  approximating  the  cheeks  by  a  couple  of  long  silver  needles. 

The  operation  of  total  rhinoplasty  is  not  without  its  dangers,  either  from 
inflammatory  complication,  or,  when  the  flap  is  taken  from  the  forehead,  the  possibility 
of  thrombosis  of  the  longitudinal  sinus. 

Plastic  Operations  on  the  Lips  (Cheiloplasty.     Stomatoplasty). 

The  reconstruction  of  the  lower  lip  dates  from  an  early  period,  for  a  description 
of  its  performance  is  to  be  found  in  Celsus,  and  Tagliacotius  practised  it  by  means  of 
a  flap  from  the  arm.  To  obtain  a  perfectly  satisfactory  result,  the  flap  should  be 
shaped  so  as  to  prevent  subsequent  retraction  and  displacement,  and  preserve  the 
appearance  of  the  natural  mento-Jabial  sulcus,  possess  a  sufficient  thickness  of  tissue, 
which  should  be  derived  from  the  immediate  neighbourhood  of,  and  similar  to  that 
of  the  original  lip,  and  its  margin,  formed  of  mucous  membrane,  adequately  cover 
and  project  from  the  line  of  the  teeth.  The  Indian  and  Italian  methods  are  hardly 
applicable,  although  Chopart  and  Delpech  transplanted  a  flap  of  skin  from  the 
hyoid  region  by  twisting  it  upwards  on  its  pedicle  placed  superiorly ;  but  this  ex- 
cessive torsion  is  prone  to  result  in  gangrene.  Displacement  is  far  more  preferable, 
and  includes  a  large  number  of  operations,  which  vary  according  to  the  size  and 
shape  of  the  defect.  A  definite  form  should  be  given  to  the  latter  by  the  incisions 
selected  for  the  extirpation  of  the  diseased  part,  and  experience  has  shown  that  one 
of  triangular  or  quadrilateral  outline  is  best  adapted  for  plastic  purposes. 

Small  triangular  defects,  such  as  result  from  the  excision  of  a  small  epithelial 
cancer,  are  not  readily  closed  by  simple  traction  and  approximation  of  the  margins  ; 
but  if  the  extensibility  of  the  skin  be  inadequate  for  the  purpose,  an  auxiliary  incision, 
horizontally  outwards  (fig.  130),  or  curved  downwards  (fig.  137),  or  excision  of  triangular 
parts  of  the  tissues  of  the  cheek  (fig.  136)  may  be  added.  When  the  deficiency  is  of 
larger  dimensions,  a  cheiloplastic  operation,  by  the  transplantation  of  the  adjacent 
parts  in  the  form  of  a  single  or  double  flap,  becomes  necessary.  Blasius  adopted  the 
single  flap  in  cases  where  the  triangular  defect  is  placed  obliquely,  by  carrying  an 
incision  from  its  lower  angle  downwards  over  the  point  of  the  chin  across  the  median 
line,  and  then  raising  the  flap  thus  obtained  into  the  defect  above. 

More  commonly  double  flaps  are  preferred  to  be  taken  either  from  the  sides  or 
from  below.  Dieffenbach  formed  a  rhomboidal  flap  on  each  side  in  the  following 
manner  (fig.  134).  The  tissues  of  the  cheek  having  been  made  tense  by  the  finger 
inserted  into  the  mouth,  two  horizontal  incisions  are  carried  outwards  from  the 
angles  of  the  mouth,  through  tlie  thickness  of  the  cheek  clown  to  the  mucous 
membrane,  which  is  then  divided  on  a  higher  level.  From  their  extremities  two 
other  incisions  are  prolonged  downwards,  parallel  to  the  sides   of  the  gap,  so  as  to 

1    Neiv  York  Medical  Record,  vol.  xxi. 
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circumscribe  two  rhomboidal  flaps,  which  are  freely  detached  from  the  jaw,  displaced 
towards  the  median  line,  and  united  by  the  figure-of-eight  suture,  and  the  mucous 
membrane  having  been  folded  over  to  form  the  free  margin,  the  gaps  in  the  cheeks 
are  left  to  heal  by  granulation.  These  perforations  may  be  obviated  by  making  the 
Haps  acute-angled,  as  recommended  by  Szymanowski,  or  by  prolonging  the  incisions 
so  far  outwards  that  they  come  to  lie  over  the  masseter  muscle.  Flaps  may  also  be 
brought  up  from  below  by  the  methods  of  Reid  (fig.  139),  or  of  Syme,  in  which  the 
tissues  of  the  chin  are  left  undisturbed,  and  serve  to  restrain  the  subsidence  of  the 
Maps.  Syme  made  two  incisions  downwards  and  outwards  from  the  apex  of  the 
defect,  and  from  their  extremities  carried  the  knife  upwards  and  outwards  in  a 
curved  manner,  so  as  to  complete  two  flaps  of  the  accompanying  shape  ^.A^?  which 
were  raised,  and  the  straight  margins  united  in  the  median  line. 

In  quadrilateral  defects  of  small  size,  satisfactory  results  are   often  obtained  by 
allowing  them  to  heal  by  granulation  without  the  intervention  of  a  plastic  operation. 
One  of  the  oldest  of  the  latter  is  that  of  Chopart,  in  which  a  quadrilateral  flap  is  cut 
from  the  neck  below  "the  chin  by  two  perpendicular  incisions  from  the  lower  angles  of 
the  defect,  elevated  and  stitched  in  position,  whilst  the  head  is  kept  depressed  upon 
the  chest.     The  lateral  sutures,  however,  prove  an  insufficient  support,  and  tend  to 
tear  out,  so  as  to  allow  the  flap  to  retract  and  leave  the  teeth  exposed.     Although 
the  tension  in  these  cases  may  be  lessened  by  adding  a  horizontal  liberating  incision 
below  the  Hap,  it  is  preferable  to  afford  the  latter  a  more  solid  support  by  preserving 
the  tissue  covering  the  point  of  the  chin  in  situ,  as  in  the  method  of  Zeis,  who  by  a 
A-shaped   incision  on  the  chin,  and  two  incisions  downwards  and  outwards  from  the 
lower  angles  of  the  defect,  obtained  two  flaps,  united  above  and  separated  below, 
which,  when  raised  into  position,  are   sustained  by  the  tissues  left  on  the  chin.     If 
the  four-sided  defect  be  trapezoidal  in  shape,  and   the   adjacent  tissues  too  inflexible 
for  simple  displacement,  a  better  result  may  be  derived  from  the  transplantation  of 
quadrangular  flaps  after  the  methods  of  Bruns  (fig.  141)  or  Sedillot.     The  former  is 
best  adapted  to  cases  in  which  the  gap  is  wider  below  than  above,  and  the  flaps  on 
each  side  are  cut  by  two  incisions,  the  inner  upwards  and  inwards  from  the  angle  of 
the  mouth  to  the  ala  of  the  nose  ;  the  outer  parallel  to  it  at  a  distance  equal  to  the 
height  of  the  defect,  which  are  united  above   by  a  transverse  or  oblique  in3ision. 
The  flaps,  after  being  completely  separated  from  their  deep  attachments,  are  brought 
down  and  united  so  that  their  outer  edges  form  the  margin  of  the  lip.     In  Sedillot's 
operation,  the  flaps  are  taken  from  below  the  defective   lip  by  vertical  parallel  in- 
cisions united  by  one  of  transverse  direction  below.     Langenbeck  preferred  a  single 
quadrilateral  flap  cut  obliquely  from  the  tissues  of  the  chin,  and  separated  from  the 
lower   margin  of    the    defect  by  a  triangular    portion  of   the    skin,  which  subse- 
quently serves  as  a  support  to  the  flap,  after  it  has  been  raised  through  an  angle  of 
45°  into  position  ;  but  as  such  a  flap  is  devoid  of  mucous  membrane  on  its  internal 
surface,  it  loses  much  of  its  original  pleasing  form  by  subsequent  shrinking. 

With  shallow  elliptical  defects  the  lower  concave  edge  may  be  raised  and 
straightened  by  simply  splitting  the  commissures  horizontally,  and  stitching  the 
extremities  of  the  former  to  the  end  of  the  latter,  or  by  the  excision  of  two  triangular 
portions  of  tissue,  with  their  apices  downwards,  and  fixing  the  concave  margin  in  a 
similar  manner.  Where  the  greater  part  of  the  lip  is  absent,  Erichsen  recommends 
a  modification  of  a  plan  of  Serre's  to  raise  the  lip  to  a  level  with  the  teeth.  Hori- 
zontal incisions,  three-quarters  of  an  inch  in  length,  are  prolonged  from  each  angle 
outwards  into  the  cheeks,  and  from  their  extremities  oblique  incisions  downwards 
to  the  upper  edge  of  the  lip.  These  triangles  are  excised,  the  lip  is  freed  from  the 
jaw,  a  V-shaped  piece  taken  from  its  centre,  and  finally  raised  and  brought  forward 
by  bringing  together  the  incisions  with  harelip-pins.  Buchanan's  operation  for  a 
similar  deformity  resembles  that  of  Syme.  Two  diverging  incisions  are  made  from 
the  middle  of  the  lower  edge  of  the  defect  downwards  and  outwards  on  each  side  of 
the  chin,  and  from  their  extremities  two  others  upwards  and  outwards,  parallel  to 
the  concave  margin  of  the  defect  as  far  as  the  angle  of  the  jaw.  These  flaps  are  raised 
and  united  in  the  median  line. 
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One  chief  desideratum  in  all  these  operations  is  to  prevent  the  puckering  and 
deformity  of  the  new  lip,  which  results  from  the  cicatricial  contraction  of  the  cut 
margin  of  the  new  lip  by  covering  it  with  mucous  membrane.  Where  this  is 
present  in  the  flap,  it  may  be  folded  over  and  stitched  to  the  skin,  but  where  it  is 
deficient,  it  is  necessary  to  transfer  it  from  other  parts.  Langenbeck  transplanted 
the  mucous  membrane  of  the  upper  lip  to  the  lower  by  transfixing  it  close  to  the 
philtrum  on  one  side,  and  detaching  it  as  far  outwards  as  the  commissure,  leaving  it 
attached  at  its  inner  end,  cutting  a  similar  strip  from  the  other  side,  and  stitching 
the  free  ends  of  the  flaps  thus  obtained  together  in  the  form  of  a  ring,  which  is  then, 
by  stretching,  fixed  by  sutures  to  the  whole  of  the  orifice  ,of  the  mouth. 

Cheiloplasty  is  much  less  commonly  required  in  the  upper  lip  on  account  of  the. 
rarity  of  cancerous  affections  in  this  situation  ;  but  is  undertaken  either  for  cases  of 
aggravated  harelip  or  for  the  deformities  produced  by  syphilis,  lupus,  injuries,  or 
burns.  In  the  former  case,  where  the  central  part  of  the  lip  is  deficient,  an  obtuse- 
angled  triangular  defect  exists  with  the  apex  below  the  nose,  and  with  its  edges 
formed  of  mucous  membrane.  Dieffenbach  rectified  this  by  bringing  a  sufficient 
amount  of  integument  from  the  adjacent  substance  of  the  cheeks  on  either  side.  He 
carried  two  curved  incisions  from  the  apex  of  the  gap  round  the  ala  of  the  nose, 
divided  the  mucous  membrane  attaching  the  flap  to  the  gum,  and  then  drew  down 
the  flaps  thus  loosened,  and  united  them  in  the  median  line  by  the  figure-of-eight 
suture,  so  that  the  margins  of  mucous  membrane  formed  the  border  of  the  new 
lip  (tig.  145). 

Fig.  14-3. 


\ 


\ 


The  results  of  this  operation  are  highly  satisfactory,  both  as  regards  the  appearance 
of  the  newly-formed  lip  and  the  improvement  which  it  effects  in  the  shape  of  the 
nose,  previously  unduly  broad.  If  the  defect  be  larger  and  more  quadrilateral  in 
form,  it  is  preferable  to  employ  flaps  of  a  corresponding  shape  from  the  adjacent 
tissues  of  the  cheek,  and  for  this  purpose  an  incision  is  made  on  each  side,  from  the 
ala  obliquely  outwards  and  upwards,  and  from  its  extremity  a  second  downwards 
and  outwards,  parallel  to  the  margin  of  the  defect.  These  flaps  are  freed  as  far  as 
their  bases,  and  then  rotated  downwards  until  their  upper  margins  can  be  united  in 
the  median  line  by  the  figure-of-eight  suture.  Simpler  than  this,  and  more  suited  to 
those  cases  in  which  only  about  one-third  of  the  lip  is  absent,  is  the  displacement  in 
a  horizontal  direction  of  two  quadrangular  flaps  from  the  sides,  by  mean  of  parallel 
incisions  carried  horizontally  outward  from  the  al*  and  from  the  angles  of  the  mouth. 
Such  a  displacement  may  be  facilitated  by  the  device  of  Burow  (fig.  136),  excising  at 
the  end  of  the  upper  horizontal  incisions  two  triangles  with  the  apices  upwards,  and 
at  the  extremities  of  the  lower  two  of  somewhat  larger  size,  with  their  apices 
downwards. 

Besides  the  pathological  condition  already  mentioned,  other  deformities  of  the  lips 
and  mouth  requiring  relief  by  operation  are  occasionally  met  Avith.  The  chief  of  these 
are  ectropion  of  the  upper  and  lower  lip,  and  the  malformations  of  macrostoma  and 
microstoma ;  and  the  term  Stomatoplasty  is  employed  to  designate  the  operations. 
In  ectropion  of  the  lower  lip  Dieffenbach  arranged  three  grades  of  severity.  The 
first  and  simplest,  in  which  a  part  of  the  lip  is  only  involved,  is  repaired  by  excising 
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a  triangular  portion  of  the  lip  including  the  cicatrice.  The  second,  in  which  the 
cutis  is  destroyed,  and  the  margin  of  the  lip  becomes  everted  and  drawn  down  to  the 
chin,  so  as  to  leave  exposed  the  teeth  and  mucous  membrane  of  the  jaw,  requires  a 
more  complicated  measure.  The  margin  of  the  lip  having  been  replaced  in  its  normal 
position  by  separating  it  from  the  scar  by  a  crescentic  incision  and  dissecting  it  up- 
wards, the  cicatrice  is  removed  by  two  converging  V  incisions,  and  these  are  finally 
brought  together  in  the  median  line,  and  united  to  each  other  and  to  the  lower  edge 
of  the  elevated  lip  by  the  aid  of  horizontal  incisions  outwards  from  the  commissures. 
In  the  third  degree,  in  which  the  scar  extends  to  the  neck,  Teale  '  has  practised  the 
following  operation  to  restore  the  lip  to  position.  Two  vertical  incisions  three- 
quarters  of  an  inch  in  extent  are  made  through  the  everted  lip  down  to  the  bone, 
having  the  central  part  of  the  lip  between  them,  and  from,  their  extremities  the  knife 
is  carried  upwards  and  outwards  to  terminate  opposite  the  second  molar  tooth  of  the 
lower  jaw.  The  two  flaps  are  freely  detached,  and,  a  raw  surface  having  been  made 
along  the  upper  edge  of  the  central  undisturbed  portion,  are  raised  and  united  to  each 
other  and  to  the  central  portion  by  sutures.  A  similar  deformity  in  the  upper  lip  by 
which  it  is  everted  and  rolled  up  below  the  nose,  or  even  adherent  to  or  occupying 
the  situation  of  the  apex  of 

the  latter,  is  relieved  either  Fl&   146.— Fissure  of  the  Lips,  after  Langenbeck. 

by  separating  the  lip  from  ^From  Larcher'  °P-  "^ 

the  jaw,  drawing  it  down- 
wards and  filling  the  gap 
produced  by  two  lateral 
quadrangular  flaps,  or  by 
the  following  operation  of 
Teale.  Two  crucial  inci- 
sions X  are  made  just  below 
the  septum  nasi,  and  two 
acute-angled  flaps  thus  ob- 
tained ;  these  are  freed  from 
the  bone,  drawn  across  the 
median  line  so  as  to  dovetail 
with  each  other,  and  retained 
by  pins  and  twisted  suture, 
thereby  increasing  the  depth 
of  the  lip  at  the  expense  of 
its  breadth. 

Macrostom  a,  if  congenital 
(fig.  146),  is  readily  cured  by 
refreshing  and  union   of  its 

margins ;  but  a  cheiloplastic  operation  is  frequently  requisite  when  it  results  from 
injury  or  previous  sloughing.  Microstoma  varies  in  degree  from  a  limited  adhesion 
of  the  angles  of  the  mouth  to  an  almost  complete  atresia  ovis.  In  the  former,  simple 
division,  with  union  of  the  skin  to  the  mucous  membrane,  suffices  ;  but  in  the  latter, 
unless  special  precaution  be  taken,  the  contraction  of  the  cicatricial  tissue  invariably 
reproduces  the  deformity.  Werneck  and  Lieffenbach  were  the  first  to  suggest  a 
rational  line  of  treatment  to  prevent  this  result,  by  preserving  the  mucous  membrane 
to  cover  in  the  cut  margins.  Dieffenbach  operated  by  inserting  the  sharp  blade  of  a 
pair  of  scissors  between  the  skin  and  mucous  membrane  as  far  outwards  as  the  site  of 
the  new  angle,  and  removed  an  elliptical  piece  of  skin  by  two  incisions ;  having  put 
the  still  intact  mucous  membrane  on  the  stretch,  he  divided  it  in  the  median  line 
and  freed  it  sufficiently  to  enable  it  to  be  turned  over  and  stitched  to  the  skin. 
As  the  commissure  is  the  part  from  which  contraction  is  most  likely  to  proceed, 
this  may  be  more  efficiently  protected  by  making  the  incision  in  the  mucous  membrane 
of  -<  shape,  and  employing  the  small  external  triangular  Hap  to  cover  in  the  angle  ; 


1  Med.-Chir.  Trans,  vol.  xxviii,  p.  84,  and  Med.  Times  and  Gaz.  1857,  vol.  i.  p.  501. 
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or  by  utilising  the  extensibility  of  the  existing  mucous  membrane  of  the  oritice  of  the 
mouth  in  the  following  manner  :  a  fine  scalpel  is  inserted  about  one  and  a  half 
lines  from  the  angle  of  the  contracted  mouth,  and  carried  round  the  red  margin  of 
the  upper  and  lower  lip  towards  the  median  line,  so  as  to  detach  it  in  the  form  of  a 
partial  ring  ;  the  same  manoeuvre  is  performed  on  the  opposite  side,  and  the  cheeks 
having  been  divided  horizontally  outwards  to  the  requisite  extent,  the  separated  mucous 
membrane  is  stitched  and  secured  to  the  outer  extremities  of  these  incisions. 

Harelijy. — This  well-known  deformity  is  a  congenital  fissure  affecting  the  upper 
lip.  Exceptional  instances  of  a  similar  malformation  of  the  lower  lip  have  been 
recorded  by  Couronne,  Nicati,  Petit,  Fergusson,  and  quite  recently  by  Lannelonguc. 
These  are,  however,  median  fissures,  and  in  the  case  reported  by  the  last  observer, 
extended  through  its  entire  depth,  and  was  associated  with  a  corresponding  separation 
of  the  lower  jaw  into  two  parts  held  together  by  a  fibrous  bond  of  union.  A  median 
fissure  is  said  even  to  have  been  found  in  the  upper  lip,  but  it  is  questionable  whether 
these  are  not  examples  of  the  entire  absence  of  the  median  portion  or  philtrum  of  the 
lip.  Harelip  is  either  single,  with  the  cleft  most  frequently  situated  one-quarter  to 
one-third  of  an  inch  to  the  left  of  the  mesial  line  ;  or  double,  on  each  side  of  the 
central  portion ;  or  complicated,  with  deviation  forwards  of  the  teeth,  with  anterior 
projection  of  the  alveolar  margin  of  one  side  of  the  cleft,  or  the  intermaxillary  bone, 
with  cleft  palate,  or  with  congenital  fissure  of  the  cheek.  The  piece  of  bone  behind 
the  median  flap  in  double  harelip  and  cleft  palate,  the  homotype  of  the  premaxillary 
bone  in  lower  invertebrata,  generally  contains  the  two  central  incisor  teeth,  one  or 
both  lateral  incisors  being  deficient  in  the  majority  of  cases. 

It  is  hardly  requisite  to  enter  minutely  into  the  nature  of  the  arrest  of  develop- 
ment to  which  this  deformity  is  due,  beyond  the  fact  that  it  results  from  a  failure  of 
union  between  the  lateral  portions  of  the  upper  lip,  which  are  developed  from  the 
superior  maxillary  processes  of  the  uppermost  visceral  arches  growing  inwards  from 
the  sides,  and  the  central  part,  which  is  derived  from  the  naso-frontal  process  growing 
downwards  from  the  front  part  of  the  head  of  the  embryo.  The  other  congenital 
fissures  of  the  face — the  vertical,  extending  upwards  towards  the  eyelid,  and  the 
horizontal  or  commissural,  outwards  towards  the  ear — are  the  consequence  of  a  similar 
failure  of  union  between  the  several  parts  of  which  the  face  is  constructed ;  whilst 
the  median  fissure  of  the  lower  jaw  is  caused  by  the  non-union  of  the  two  lateral 
portions  of  the  inferior  maxillary  processes  of  the  first  pair  of  visceral  arches. 

The  treatment  of  harelip  is  of  very  ancient  date,  and  the  time  selected  for  opera- 
tion has  been  the  subject  of  much  difference  of  opinion.  Garengeot  and  Dion  is 
waited  till  the  end  of  the  fourth  or  fifth  year,  South  till  the  sixth,  Sir  A.  Cooper  till 
after  the  second,  whilst  Syme  and  Dieffenbach  deferred  interference  till  after  the 
period  of  dentition.  Such  late  operations  are  now  discarded,  and  it  is  preferable  to 
undertake  the  performance  of  the  operation  at  as  early  a  period  as  is  consistent  with 
safety.  Delmas  and  Douglas  operated  two  hours,  Douglas  seven  hours  after  birth. 
Guersant  only  failed  once  in  seven  cases  uudertaken  immediately  after  birth.  Dubois 
advocated  the  first  fortnight  of  life,  Lawrence  the  third  or  fourth  week,  Sir  W. 
Fergusson  the  end  of  the  first  month.  Mr.  Holmes  remarks  that  simple  cases  cannot 
be  operated  upon  too  early,  whilst  a  large  number  of  other  surgeons  consider  the 
second  or  third  month  most  fitting.  Unless  contra-indicated  by  existing  circum- 
stances, such  as  feeble  vitality,  or  the  actual  presence  of  disease,  as  convulsions, 
intestinal  or  nasal  catarrh  or  aphthae,  the  most  convenient  period  is  between  the  first 
week  and  the  third  month.  Chloroform  may  be  given  without  danger,  as  the  infant 
quickly  comes  under  its  influence,  although  its  administration,  especially  in  very 
young  subjects,  is  by  no  means  essential. 

Operation. — The  child  having  been  swathed  in  a  piece  of  sheeting,  and  the  lips 
being  held  by  an  assistant,  who  grasps  them  in  their  whole  thickness  to  prevent 
haemorrhage  from  the  coronary  arteries,  or  secured  by  some  variety  of  forceps  invented 
for  this  purpose,  the  surgeon  first  finds  it  necessary  to  separate  the  mucous  membrane 
and  fiionum  with  a  scalpel  from  the  alveolar  border  of  the  upper  jaw,  in  order  that 
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seizes  the  lower  angle  of 


the  edges  may  be  the  more  easily  approximated.  He  then 
each  of  the  sides  with  fine  sharp-pointed  spring  forceps,  and  pares  the  edges  of  the 
cleft  by  introducing  a  fine  narrow  sharp-pointed  knife  at  its  nasal  end,  and  carrying 
it  downwards  on  each  side  so  as  to  remove  the  edges  effectually,  including  the  lower 
rounded  edges.  Sharp  scissors  are  preferred  by  some  for  this  purpose.  Without 
waiting  for  the  cessation  of  haemorrhage,  which  would  blanch  the  infant,  the  surgeon 
then  passes  the  harelip-pin  deeply  through  the  substance  of  the  lip,  so  as  to  control 

Fig.  147. — Operation  for  Harelip  with  unequal  sides,  by  leaving  one  of  the  pared  edges  (that 
on  the  left  side)  attached,  and  implanting  it  into  the  opposite  flap,  the  edge  of  which  has 
been  sloped  to  receive  it.     (From  Holmes's  '  Surgical  Treatment  of  Children's  Diseases.') 


Malgaigne.     (From  Larcher's  trans- 
lation of  the  above  work.) 


the  coronary  arteries,  commencing  from  one- third  to  one-half  of  an  inch  from  the  cut 

surfaces.     A  strong  silken  thread  is  wound  round  the  pin,  bringing  the  cut  edges  into 

contact,  in  the  form  of  a  figure-of-eight.     I  then  prefer  to  introduce  a  fine  silver 

suture  at  the  upper  end  of  the  wound  to  bring  the  nares  into  shape,  and  a  second  at 

the  red  edge  of  the  lip  to  preserve  the  continuity  of  that  important  feature.     The 

child  is  allowed  to  sleep,  or  to  suck  if  it  pleases. 

Some  surgeons  prefer  to  use  two  pins  with  the  figure-of-eight  suture ;  whilst  the 

pins  have   been    dispensed   with  altogether   by    „        ..  ._      „         .         „' 

\i  ,    ,,      •    ,r        ,    ,        ,  %    .ni        j    Fig.    148.— Operation  of    Clemot    01 

others,  and   the  interrupted    suture  of  silk  and       ivrni™  ;„.,,„      /p t  ___i_ ....-_  ,._„. 

silver  wire,  catgut,  fishing  gut,  or  horsehair,  or 

some    modification  of    the  shot  suture,  such  as 

lead  sutures,  the  gun-nipple  button   of  Pollock, 

or  silver  discs,  have  been  substituted.     Reliance 

has   even  been  placed  upon  the  support  afforded 

by  strapping  alone. 

Mr.   Skey  observes  :  '  In  consequence  of  the 

greater  extensibility  of  the  lower  than  the   upper 

part,   the  result  of  the  operation  for  harelip   is 

to    leave  a  permanent  deformity,  caused  by  the 

retraction  of  the  cicatrix,  and  the  formation  of 

an  angle  below,  at  the  point  of  union.'     To  ob- 


viate  this  evil  has  been  the  design  of  most  of 

the  modifications,  especially  in  the  arrangement 

of  the  incisions,  which  have  been  suggested  in  the  operation.      Curved  incisions   or 

incisions  directed  inward   towards  the  cleft  at  their  lower  part  have  been  employed 

with  advantage. 

The  Clemot-Malgaigne  operation  merits  attention.  The  incisions  are  made 
from  above  downwards,  but  do  not  detach  the  Haps,  which  are  turned  downwards 
so  as  to  bring  the  cut  surfaces  in  apposition  and  form  a  projection  below  the  margin 
of  the  lip.  The  parts  once  united  usually  shrink  and  adapt  themselves  to  their 
new  relation;  if  not,  they  may  be  subsequently  trimmed  to  the  requisite  shape. 
Henry  has  modified  this  procedure  by  cutting  the  surface  obliquely  from  the  skin  to 
the  mucous  membrane.  Nelaton,  in  incomplete  fissures,  transfixed  the  thickness 
of  lip  above  the  fissure,  and  carried  an  incision  downwards  on  each  side  of  it,  as 
far  as,  but  not  through   the  prolabium,  so   that   the  same  flap,  formed  thus  by  the 
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entire  margin  of  the  cleft,  sinks  downwards  and  forms  a  transverse  bridge,  which 
completes  the  continuity  of  the  lip  at  this  spot. 

The  operation  of  Mirault-Langenbeek  is  represented  in  fig.  149,  and  consists  of 
leaving  on  the  shorter  side  of  the  cleft  the  mucous  membrane  in  the  form  of  a  flap 
still  attached  below,  and  stitching  this  to  a  wounded  surface  prepared  for  it  at  the 
angle  and  along  the  margin  of  the  opposite  half  of  the  lip.  This  short  flap  should 
be  of  considerable  thickness,  otherwise  its  apex  its  liable  to  slough.     Another,  but 

Fig.  149. — Diagram  of  an  Operation  for  Incomplete  Harelip.  Each  flap  is  left  attached  to 
the  other  at  its  base,  the  incisions  a,  b  not  reaching  to  the  red  edge  of  the  lip.  [N.B.  In 
practice  these  incisions  are  not  carried  so  low  as  they  are  here  represented.]  (From 
Holmes,  op.  cit.) 


more  complicated  method  is  that  of  Giraldes  (fig.  150)  by  means  of  a  mortise  flap  ; 
on  the  right  side  by  an  incision  from  below  upwards  so  as  to  leave  the  flap  adherent 
above,  and  on  the  left  by  one  in  the  reverse  direction  so  as  to  leave  it  adherent  below. 
The  former  is  turned  upwards  and  the  latter  downwards,  and  the  two  attached  by 
interrupted  sutures  so  as  to  form  the  line  of  union  shown  in  the  diagram. 

Mr.    Collis '   utilises    all   the   parings   in   a   somewhat   different   manner,  after 
previously  dividing  all  the  false  frsena,  and,  if  necessary,  detaching  the  ala  of  the 

Fig.  150. — Giraldes's  Operation  for  Complicated  Harelip,  in  which  one  flap  is  left  attached  by 
its  upper,  and  the  other  by  its  lower  end,  and  the  two  are  dove-tailed  together.  (From 
Thevenin,  'Considerations  sur  le  Traitement  du  Bec-de-lievre  complique.') 


nose  from  its  connections.  After  the  intermaxillary  bone  has  been  dealt  with,  the 
longer  margin  of  the  cleft  is  pared  by  an  incision  which  divides  the  thickness  of  the  lip 
as  far  as  the  mucous  membrane  on  its  inner  surface,  but  not  through  this,  beginning 
at  the  nostril,  following  the  curve  of  the  cleft,  and  ending  on  the  margin  of  the  lip 
opposite  the  framuin.  The  opposite  edge  of  the  fissure  is  then  transfixed  near  the 
nostril,  and  the  knife  carried  downwards  parallel  with  the  edge,  so  as  to  detach  a 
moderately  broad  flap  attached  above  to  the  ala  and  below  to  the  free  margin  of  the 
lip.  This  is  divided  into  two  parts  at  its  centre,  and  the  upper  half  turned  upwards 
so  that  its  raw  surface  faces  the  wound  previously  made  in  the  opposite  side  of  the 
fissure,  to  the  upper  end  of  which  it  is  then  secured,  and  the  lower  half  turned  down- 
wards and  fixed  to  the  lower  end  of  the  same  wound.    The  refreshed  edges  are  brought 


'    Dublin  Quarterly  Journal,  vol.  xlv.  1868,  p.  294. 
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together  by  horsehair  sutures,  and  a  lip  is  thus  obtained  twice  the  depth  of  that  by  the 
ordinary  method.  Mr.  Stokes  l  also  employs  partial  incisions  somewhat  differently 
arranged.  After  making  an  incision  through  the  entire  thickness  of  the  lower  part  of 
each  side  of  the  cleft,  and  bringing  the  ends  of  these  downwards  so  as  to  form  a  pro- 
jection below  the  lip,  the  upper  angle  of  the  fissure,  when  this  is  incomplete,  is  divided 
vertically  by  means  of  scissors.  From  the  upper  end  of  this  cut,  two  incisions  are 
carried  downwards,  through  three-quarters  of  the  thickness  of  the  lip  only,  to  join 
those  first  made,  and  to  form  two  narrow  quadrilateral  flaps,  which  remain  attached 
by  their  mucous  membrane  behind,  and  are  turned  back  until  their  raw  surfaces  can  be 
brought  into  contact. 

In  operating  on  harelip,  the  endeavour  should  be  to  avoid  all  tension  in  the 
approximation  of  the  edges  of  the  fissure,  particularly  in  those  cases  where  the  cleft 
is  wide  and  extends  into  the  nostril,  the  nose  broad  and  distorted,  the  ala  flattened 
out  towards  the  cheek,  and,  together  with  the  margin  of  the  cleft,  adherent  to  the 
jaw  beneath.  Simple  division  of  any  frsena  or  reflection  of  mucous  membrane  is 
then  inadequate  for  the  purpose,  and  a  free  careful  separation  of  the  ala  and  lip  from 
the  bone  by  means  of  the  scalpel,  kept  closely  to  the  latter,  is  required  until  the 
lip  can  be  drawn  with  facility  into  the  desired  position;  a  result  which  in  exceptional 
cases  of  double  harelip  may  necessitate  subcutaneous  freeing  of  the  lip  and  cheek 
for  a  considerable  distance  outwards,  even  as  far  as  the  infraorbital  foramina. 

It  is  customary  to  remove  the  harelip-pin  about  the  fourth  day.  It  should  be 
gently  withdrawn,  and,  if  the  dried  figure-of-eight  piece  of  silk  remain  adherent,  it 
may  be  left  on  the  lip,  where  it  serves  as  a  plaster.  There  are  some  who  remove 
the  pin  on  the  third  day;  others  who  leave  it  till  the  sixth  or  seventh.  In  the  one 
case  the  union  may  be  still  too  weak  to  hold ;  in  the  other,  the  pin  may  have  cut 
its  way  out  by  ulceration.  If  the  sutures  are  of  silk,  they  should  be  taken  away  in 
twenty-four  to  forty  eight  hours  ;  if  of  silver,  they  may  remain  as  long  as  the  surgeon 
thinks  proper.  At  the  time  of  the  removal  of  the  harelip-pin,  the  cheeks  should  be 
•well  pressed  towards  the  middle  line  by  an  assistant,  that  no  accident  may  occur  to 
the  newly-united  parts  by  the  act  of  crying  which  commonly  ensues.  If  the  union 
is  not  very  firm,  the  parts  may  be  supported  by  strapping  or  by  the  use  of  Hainsby's 
cheek  compressor. 

The  operation  for  double  harelip,  although  more  complicated,  is  similar  in  its 
performance  to  that  of  the  single  variety,  but  is  subject  to  some  slight  modification 
according  to  the  size  and  development  of  the  central  part  of  the  lip.  However 
small  and  apparently  useless  this  may  be,  it  should  always  be  preserved,  and  if 
unavailable  for  the  repair  of  the  lip,  may  afford  the  material  for  constructing  the 
columna  and  supporting  the  apex  of  the  nose,  which  is  commonly  flattened  and 
misshapen.  Both  sides  are  to  be  operated  on  simultaneously,  and  the  central  part  is 
refreshed  in  a  V  or  U-shaped  manner.  The  former  is  preferred  when  this  piece  of 
the  lip  is  small,  and  the  lateral  margins  of  the  cleft  are  united  to  it  above  and  to  each 
other  below,  so  that  a  Y-shaped  cicatrix  results.  When  the  central  flap  is  well 
developed  and  of  square  shape,  the  latter  is  adopted,  and  if  the  parings  of  the 
lateral  margins  of  the  double  cleft  be  preserved  according  to  the  method  of  Malgaigne, 
the  red  margin  of  the  lip  may  be  restored  by  turning  these  downwards,  and  uniting 
them  by  their  extremities  in  the  middle  line  and  to  the  inferior  refreshed  edge  of  the 
central  part  above.  Mr.  T.  Smith  advises  that  the  parings  from  the  central  tubercle 
should  be  turned  downwards  and  attached  to  prepared  surfaces  on  the  inferior 
margins  of  the  lateral  parts  of  the  lips. 

The  most  important  complication  influencing  the  operation  of  harelip  is  a  cleft 
through  the  alveolus  and  palate,  with  prominence  of  the  intermaxillary  bones.  In 
single  harelip  this  may  project  to  such  a  degree  on  one  side,  and  may  be  so  much  in 
advance  of  the  opposite  edge  of  the  cleft,  that  it  is  impossible  to  unite  the  soft  parts 
over  it  without  employing  so  much  tension  as  considerably  to  increase  the  risk  of 
failure,  and  it  becomes  necessary  to  deal  with  it  either  by  forcibly  bending  it  back- 

1   Dublin  Quarterly  Journal,  vol.  1.  1S70,  p.  4. 
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wards  to  a  better  position — for  which  purpose  Mr.  Butcher  employed  a  pair  of  cutting 
forceps  which  divided  it  but  left  the  mucous  membrane  behind  intact — or  by  com- 
pletely removing  it.     Sir  W.  Fergusson  recommended  the  latter,  either  by  cutting  it 
away  at  the  mesial  line  with  bone  forceps,  or  by  first  separating  the  soft  coverings 
and  then  scooping  out  the  bony  interior  together  with  the  milk  tooth  by  means  of  a 
gouge.     In  double  harelip  the  premaxilla  forms  the  bony  support  of  the  middle  part 
of  the  lip,  is  attached  sometimes  by  a  nairow  pedicle  to  the  anterior  extremity  of 
the  vomer,  follows  the  growth  of  the  latter,  and  is  displaced  by  it  upwards  and 
forwards,  in  the  most  marked  cases  to  such  a  degree  that  in  profile  it  appears  to 
spring    directly    from  the    apex    of   the    nose  and    to    exist    as    an    appendage    of 
this.     Several  plans  have  been  advocated  to  overcome  the  obstacle  which  such  a 
malposition  opposes  to  the  union  of  the  soft  parts.     Franco  and  Dupuytren  excised 
the  prominent  tubercle,  a  practice  which  was  followed  by  Sir  W.  Fergusson,  who 
never  hesitated  to  remove  it  when  it  seemed  the  least  in  the  way  of  a  satisfactory 
operation,  and  in  order  to  prevent  the  haemorrhage,  which  was  occasionally  free, 
divided  the  mucous  membrane,  stripped  this  off,  and  shelled  out  the  small  bone  from 
its  interior.     Yerneuil  also,   with  the  same  object,  enucleated  it  sub-periosteally. 
Before  excision  the  small  central  part  of  the  lip  should  be  dissected  freely  from  its 
anterior  surface  and  turned  upwards  to  form  a  columna  for  the  nose.     The  loss  of 
the  central  part  of  the  bony  arch  leaves  the  lip  unsustained,  retracted  by  inspiration, 
and  liable  to  disunion  from  the  movements  and  suction  of  the  tongue,  and  causes  a 
want  of  correspondence  between  the  upper  and  lower  dental  arches  in  their  after 
development.     For  this  reason,  it  is  preferred  to  retain  it  by  rectifying  its  malpo- 
sition.    Desault  employed  compression  by  strapping,  but  the  process  is  both  tedious 
and  uncertain.    Gensoul  forcibly  fractured  its  neck  of  attachment  to  the  vomer  in  order 
to  facilitate  its  reduction  to  a  proper  position.     This  is  effected,  after  dissecting  the 
central  part  of  the  lip  from  the  bone,  by  forcibly  pressing  back  the  latter  with  the  thumb 
or  with  a  pair  of  forceps  covered  with  lint  until  it  is  on  a  level  with  the  lateral  margin 
of  the  cleft.     Some  difficulty  may  be  experienced  in  young  children  when  the  septum 
is  cartilaginous,  and  when  the  base  is  very  thick  its  division  by  bone-forceps  is 
necessary.     The  part  thus  displaced  frequently  fails  to  acquire  firm  connections,  and 
the  teeth  when  they  grow  out  slope  so  much  backwards  as  to  be  useless  for  purposes  of 
mastication.     Sir  W.   Fergusson  mentions  a  case  in  which  he  was  called  upon  six 
years  after  the  operation  to  remove  the  tubercle  which  has  thus  been  bent  backwards 
on  account  of  its  unsightly  appearance.     Butcher  takes  the  precaution  of  twisting 
the  teeth  into  a  more  regular  position  before  bending  back  the  bone.     Attempts 
have  also  been  made  to   secure  a  firmer  junction  between  it  and  the  maxilla?  by 
paring  the  edges  of  both  and  fixing  them  either  with  periosteal  or  bone  sutures,  or 
with  a  fine  needle  passed  through  the  niaxilke  and  intermaxillary  bone;  or,  if  the 
latter  be  larger  than  the  space  for  its  reception,  it  may  be  trimmed  so  as  to  accurately 
fill  this  in  the  manner  of  a  keystone  of  an  arch.    Broca  believed  himself  to  have  obtained 
bony  union  of  the  tubercle  by  refreshing  the  edges  and  passing  sutures  through  it  and 
each  side  of  the  jaw.     In  order  to  provide  a  greater  space  for  the  bone  thus  pushed 
backwards,  Blandin  excised  a  triangular  portion  of  the  vomer  immediately  behind  it, 
but   in  these  cases  it  still  remains  loose,  and  the  haemorrhage  is  frequently  profuse. 
To    diminish    the    latter,  Bruns  encircled   with  a  ligature  the    part    of  the   vomer 
behind  that  to  be  excised,  and  removed  it  some  days  later;  but  a  more  efficient 
means  is  to  employ  the  subperiosteal  method,  for  not  only  is  the  risk  of  haemorrhage 
thus  diminished,  but  a  firmer  union  is  ensured  by  the  new  osseous  development. 
This  is  performed  by  making  a  longitudinal  incision  along  the  inferior  edge  of  the 
vomer  dividing  the  mucous  membrane  and  periosteum,  and  after  detaching  the  soft  parts 
with  an  elevator,  excising  a  triangle  of  bone.     A  method  of  reducing  the  piojection, 
when  this  is  not  excessive,  by  means  of  the  gradual  pressure  of  the  soft  parts 
united  over  it,  was  tried   by   Simon,  who  restored  the  lip  by  means  of  two  lateral 
flaps  derived  from  the  lips  and  cheeks,  and  united  them  with  the  central  soft  pai^t.over 
the  tubercle.     Mention  has  previously  been  made  of  the  deleterious  influence  exerted 
by  the  tongue  of  the  infant  on  the  recent  adhesion  in  those  cases  where  a  cleft  exists 
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in  the  bone,  and  it  only  remains  to  notice  briefly  the  attempts  which  have  been  made 
to  counteract  this.  Broca  used  a  shield  of  gutta-percha  arranged  in  front  and 
behind  the  sutures  ;  Goyrand  restricted  the  movements  of  the  tongue  by  a  form  of 
tongue-depressor  ;  whilst  Verneuil  accomplished  his  purpose  by  means  of  a  gutta- 
percha obturator  fitted  to  the  breach  in  the  bones  ;  but  these  procedures  are  either 
difficult  in  their  application  or  inefficient  in  their  action,  and  are  but  rarely  necessary. 

Plastic  Operations  on  the  Cheek  {Meloplasty). 

The  practice  of  meloplasty  is  intimately  associated  with  that  of  cheilo-  and 
blepharoplasty,  for  the  disorders  which  produce  the  local  destruction  of  parts  in  the 
cheek  proceed  primarily  from  the  lid  or  the  lip,  especially  when  the  affection  is  of  a  can- 
cerous nature.  A  description  of  the  operations  included  in  the  affection  term  would  be 
without  special  interest,  for  all  the  above-mentioned  fundamental  methods,  especially 
those  of  gliding,  find  exemplification  in  this  region  according  to  the  size  and  shape  of 
the  defect.  Whatever  form  the  latter  may  possess,  the  incisions  or  flaps  should  be 
made  laterally  to  it,  if  possible,  for  the  effect  of  the  operation  is  rendered  thereby  less 
noticeable.  If  the  flap  be  taken  from  above,  encroachment  on  the  region  of  the  lid 
and  ectropium  may  result  ;  or  if  from  below,  the  movement  of  the  lip  may  become 
restricted.  Car-e  should  also  be  taken  to  avoid  the  branches  of  the  seventh  nerve, 
and  to  diminish  the  shrinking  of  the  flap  on  its  internal  surface  by  preserving  as 
much  of  the  original  mucous  membrane  as  possible  in  extirpating  the  disease. 

Plastic  Operations  on  the  Ear  [Otoplasty). 

Defects  of  the  external  ear  attract  so  little  attention  and  produce  so  little  disturbance 
of  function,  and  may  be  so  easily  concealed,  that  plastic  operations  are  rarely 
required.  A  partial  restoration  was  practised  by  Tagliacotius,  by  a  flap,  not  taken 
from  the  arm,  but  from  the  skin  of  the  cheek  or  behind  the  ear,  twisted  into  its 
position  and  doubled  upon  itself.  Dieffenbach  has  also  succeeded  in  repairing  the 
upper  and  lower  part  of  the  pinna  by  single  flaps  taken  from  above  or  below  the 
ear.  Having  pared  the  edge  of  the  ear.  he  raised  a  quadrilateral  flap  by  making  a 
parallel  incision  at  the  same  level  through  the  adjacent  scalp,  and  two  vertical  inci- 
sions from  each  end.  The  margin  of  this  flap  was  united  to  the  edge  of  the  ear  and 
oiled  lint  drawn  underneath.  At  the  end  of  three  weeks,  as  soon  as  union  was 
perfect,  the  flap  was  detached  and  trimmed  to  the  shape  of  the  ear.  Szymanowski 
describes,  operations  of  total  restoration  by  means  of  a  flap  cut  from  the  skin  of  the 
head  behind  the  original  ear,  in  such  a  manner  that  the  posterior  half  of  the  flap 
can  be  doubled  beneath  the  anterior  so  as  to  form  a  fold  of  skin,  which  is  subsequently 
shaped  into  the  proper  form. 

Plastic  Operations  on  the  Penis  and  Bladder  {JJreth.ro-  and  Cystoplasty). 

Fistulous  openings  communicating  with  the  urethra  anteriorly  to  the  scrotum 
rarely  close  by  the  natural  efforts  of  repair,  and  even  defeat  repeated  attempts  of 
the  surgeon  to  effect  this  result.  This  failure  is  to  be  attributed  in  part  to  the 
thinness  of  the  penile  coverings,  the  small  surface  these  afford  for  adhesion,  and  the 
insufficient  granulating  process  of  which  they  are  capable,  and  in  part  to  the  distur- 
bance to  healing  from  contact  with  the  urine,  and  from  the  mobility,  varying  size, 
and  erections  of  the  organ.  Such  local  peculiarities  require  to  be  taken  into  con- 
sideration in  practising  plastic  operations  on  this  part.  Whenever  a  stricture  exists 
the  treatment  must  be  preceded  by  the  careful  employment  of  the  catheter ;  but  in 
the  antescrotal  fistula,  before  a  cure  is  accomplished,  this  has  to  be  supplemented  by 
one  or  more  of  the  following  opei'ative  measures — («)  cauterisation,  {b)  urethroraphv, 
(c)  urethroplasty.  The  stimulation  of  the  fistula  by  some  caustic  substance  to  induce 
a  development  and  subsequent  contraction  of  granulations  is  best  adapted  to  those 
of  small  size  or  to  those  capillary  openings  which  so  frequently  remain  after  the 
major  portion  of  the  defect   has  been  closed  by  a   plastic  operation.      Sir  A.  Cooper 
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succeeded  completely  in  one  case  by  the  use  of  nitric  acicl,  whilst  Dieffenbacb.  preferred 
frequent  pencilling  of  the  fistulous  track  with  tincture  of  cantharides  ;  but  the  success 
of  many  such  operations  is  not  permanent,  owing  to  the  fistula  reopening  to  the 
force  of  the  stream  of  urine.  Urethroraphy  is  performed  by  refreshing  the  edges  of 
the  fistula  to  the  extent  of  an  eighth  or  a  quarter  of  an  inch,  and  uniting  them  by 
sutures  either  in  a  longitudinal  or  transverse  direction,  according  to  the  facility  with 
which  this  can  be  performed,  over  a  catheter,  which  is  permanently  retained  or  only 
introduced  as  occasion  requires.  The  great  difficulty  of  excluding  the  urine  from 
contact  with  the  recently-approximated  margins  induced  Segalas  to  divert  its  course 
altogether  from  the  anterior  part  of  the  urethra  by  conducting  the  catheter  through 
an  existing  perineal  fistula  into  the  bladder  ;  and,  in  this  way,  he  obtained  the  union 
of  a  fistula  an  inch  and  a  half  long  by  a  single  operation,  with  the  exception  of  a  fine 
opening  which  was  subsequently  closed.  About  the  same  time  Iticord  was  equally 
successful  in  a  similar  case,  directing  the  urine  by  a  female  catheter  introduced  into 
the  bladder  through  an  artificially- established  perineal  fistula,  a  procedure  which  has 
been  advocated  and  regarded  as  essential  to  success  by  Sir  H.  Thompson,1  Dane,2  and 
other  operators ;  but,  inasmuch  as  it  introduces  into  the  operation  an  additional 
element  of  risk,  and  many  successful  results  have  been  attained  without  its  aid,  it 
should  be  employed  as  an  exceptional  precaution  rather  than  a  universal  measure. 
The  sutures  used  in  the  majority  of  cases  to  bring  the  margins  of  the  fistula  into  con- 

Fig.  151. 


tact  have  been  the  interrupted  of  silk  or  wire,  but  many  other  varieties  have  found 
favour  with  different  operators,  including  a  combination  of  the  deep  and  superficial 
suture,  the  twisted,  quilled,  or  some  adaptation  of  the  leather,  lead,  or  silver  splint 
combined  with  the  shot  or  button  suture.  Le  Gros  Clark  maintained  adhesion 
between  the  surfaces  of  the  flaps  by  four  square  leathern  splints,  secured  in  position 
by  platinum  wire  ;  and  Lane  attributed  the  good  results  which  followed  the  applica- 
tion of  Bozemann's  leaden  plate,  after  the  fistula  had  been  united  by  silver  sutures, 
to  the  support  and  uniform  stretching  thus  secured  to  the  line  of  union.  A  special 
form  of  suture — the  lace  suture — proved  of  service  in  the  hands  of  Dieffenbach,  and 
consisted  of  a  thread  passed  subcutaneously  around  the  fistulous  orifice,  the  ends 
being  brought  out  and  knotted  at  the  same  opening.  As  regards  the  success  follow- 
ing these  operations,  Czerny3  found  that  out  of  twenty-three  cases  collected  and 
tabulated  by  him,  four  healed  by  first  intention,  thirteen  by  granulation,  two  were 
improved,  and  in  four  failure  resulted. 

The  operations  of  urethroplasty  proper  embrace  examples  of  all  the  chief  modifi- 
cations of  the  various  plastic  methods,  viz.  : — A.  Union  of  the  refreshed  edges,  (a)  by 
the  aid  of  one  or  two  liberating  incisions ;  (b)  by  the  formation  of  a  bridge-flap. 
B.  Transference  of  a  flap,  (a)  by  lateral  displacement ;  (b)  by  torsion.  C.  Super- 
imposed or  double  flaps 


A  single   liberating  incision  of  considerable  length  along 


*   Clin.  Sue.  Trans.  1871,  vol.  iv.  p.  G8.  2  Brit.  Med.  Journ.  1872,  vol.  iv.  p.  209. 
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the  dorsum  of  the  penis  ju'oved  successful  in  two  cases  in  which  it  w;is  adopted,  but 
the  plan  of  double  lateral  incisions  (tig.  151),  first  employed  by  Dieffenbach,  who 
refreshed  the  margins  of  the  fistula  in  a  lozenge-shaped  manner  over  a  catheter,  and 
added  on  each  side  a  longitudinal  incision  to  lessen  tension,  has  been  more  favourable 
in  its  results.  Antero -posterior  may  be  substituted,  if  necessary,  for  the  lateral 
incisions.  By  dissecting  up  the  skin  from  its  deep  attachments  between  these  inci- 
sions and  the  fistula,  a  bridge-flap,  attached  by  its  two  extremities,  is  obtained, 
which  affords  a  broader  surface  for  contact  and  diminishes  the  risk  of  urinary  infil- 
tration. Nelaton,  by  the  aid  of  a  double  antero-posterior  bridge-flap  and  the  twisted 
suture,  and  utilising  a  second  opening  existing  posteriorly  to  empty  the  bladder, 
effected  the  closure  of  a  fistula  which  had  resisted  four  previous  operations  ;  but  an 
attempt  by  Sir  H.  Thompson  to  apply  this  method  to  a  fistula  measuring  an  inch  and 
a  quarter  failed  from  gangrene  of  the  flaps,  and  an  apprehension  of  a  similar  result 
induced  Richard  to  omit  the  twisted  suture,  and  leave  the  margins  to  close  by 
granulation  and  approximation  by  a  loose  suture.  In  cases  where  the  fistulous , 
opening  is  situated  close  to  the  scrotum,  Dieffenbach  recommended  a  single  bridge- 
flap  from  the  skin  of  the  scrotum,  by  first  refreshing  the  fistula  in  an  elliptical  man- 
ner over  a  catheter,  making  a  transverse  incision  two  inches  behind,  and  drawing 
forwards  this  flap  sufficiently  to  secure  it  to  the  anterior  margin  of  the  fistula.  The 
results  of  these  operations,  according  to  Czerny,  are  not  superior  to  those  of  simple 
urethroraphy. 

In  cases  where  the  loss  of  urethral  substance  has  been  greater,  and  the  fistula  of 
correspondingly  large  dimensions,  firmer  support  is  afforded,  and  the  tension  of  the 
surrounding  parts  lessened,  by  the  use  of  a  true  flap,  either  by  the  method  of  dis- 
placement or  tension.  The  former  comprehends  single  or  double  lateral  or  antero- 
posterior flaps.  One  of  the  oldest  and  most  successful  applications  of  the  single 
lateral  flap  is  that  by  Alliot,1  who  loosened  a  quadrilateral  flap  on  one  side  so  as  to 
draw  it  over  the  opening  and  attach  it,  not  to  the  margin  of  the  latter,  but  to  a  recent 
incision  about  six  lines  distant  from  it.  A  most  extensive  defect,  involving  three 
inches  of  the  continuity  of  the  urethra,  was  also  almost  completely  closed  by  Jobert 
by  a  unilateral  flap  from  the  skin  of  the  penis  and  scrotum.  Bilateral  flaps  were 
employed  successfully  by  Le  Gros  Clark  in  such  a  manner  as  to  bring  their  surfaces 
into  contact  for  adhesion  ;  but  a  similar  procedure  failed  in  the  hands  of  Pollock  -  in 
a  case  which  is  especially  instructive  from  the  success  eventually  obtained  after 
repeated  failures.  The  fistula  was  one  inch  and  a  quarter  in  length,  and,  after  the 
first  unsuccessful  operation,  seven  successive  attempts  to  close  the  fistula  by  refresh- 
ing its  edges  and  adding  lateral  incisions  failed  from  the  persistent  recurrence  of 
erections  about  the  third  day.  After  the  opening  had  thus  been  reduced  to  the  size 
of  a  crowquill,  it  was  finally  and  effectually  closed  by  bringing  the  edges  together 
transversely  with  superficial  platinum  sutures  and  a  deep  one  of  silver  wire  fixed  by 
a  Bozemann's  leaden  plate,  from  which  all  tension  was  removed  by  a  longitudinal 
incision  along  the  dorsum  of  the  penis.  An  antero-posterior  quadrilateral  flap  from 
the  skin  of  the  scrotum  was  especially  advocated  by  Jobert ;  but  in  two  cases  thus 
operated  upon  a  cure  was  only  completed  at  the  end  of  seventeen  and  four  months 
respectively.  Sir  II.  Thompson,3  however,  refers  to  a  case  of  immediate  union  of  a 
scrotal  flap,  and  attributed  the  fortunate  result  to  the  complete  exclusion  of  the 
urine  from  the  wound  by  the  patient's  skilful  and  systematic  use  of  the  catheter. 

Less  adapted  for  the  purposes  of  urethroplasty  is  the  method  of  torsion ;  for,  although 
Sir  A.  Cooper,  in  one  of  the  earliest  operations  on  record,  closed  a  urethral  fistula  half 
an  inch  in  length  by  twisting  a  scrotal  flap  over  it,  other  attempts  in  this  direction  have 
mostly  failed,  such  as  that  of  Delpech,  in  which  the  flap  was  transplanted  from  the 
inguinal  region,  and  was  destroyed  by  sloughing  after  division  of  its  pedicle.  The 
tendency  for  the  urine  to  excite  suppuration,  and  even  sloughing,  in  flaps  which  have 
their  raw  surface  turned  towards  the  fistula  has  led  several  operators  to  adopt  the. 

1  Med.-Chir.  Trans,  vol.  xxviii.  1845,  p.  413. 
-  Brit.  Med.  Journ.  1808,  p.  781.  3  Lancet,  18S8,  vol.  i.  p.  430. 
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system  of  double  or  superimposed  flaps  to  protect  the  exposed  surface  and  lessen  this 
risk.  Much  variation  exists  in  the  arrangement  of  these  flaps.  Rigaud  reversed  a 
scrotal  flap,  and  covered  this  in  by  two  flaps  from  the  sides.  Sedillot  turned  two 
lateral  flaps  over  the  fistula,  and  protected  these  by  one  displaced  from  before  back- 
wards ;  whilst  Mr.  Wood,1  after  treating  the  existing  stricture  of  the  urethra,  raised 
an  oval  flap  from  the  side,  reversed  it  over  the  fistula,  and  fixed  it  to  the  opening  by 
silver  sutures ;  then,  raising  the  surface  around  for  about  an  inch  and  a  half,  so  as  to 
procure  a  broad  sin-face  for  adhesion,  dissected  up  a  triangular  flap  of  skin  from  the 
scrotum,  and  brought  this  forward  so  as  to  cover  the  surface  prepared  for  it. 

In  these  operations  the  risk  of  failure  chiefly  lies  in  the  difficulty  of  excluding 
the  urine  from  the  surface  of  recent  union,  and  the  stretching  to  which  the  latter  is 
liable  to  be  subjected  by  the  occuri*ence  of  erections.  To  overcome  the  former,  the 
catheter  must  be  used,  and  in  the  majority  of  cases  has  been  retained  in  the  bladder 
until  union  was  perfect.  Several  successes  have  thus  been  obtained,  but  failures  are 
not  infrequent  owing  to  the  urine,  after  a  few  days,  escaping  by  the  side  of  the  instru- 
ment, which  is  also  prone  to  cause  cystitis  and  to  excite  ulceration  of  the  urethra 
behind  the  fistula.  Consequently  this  use  of  the  catheter  has  been  modified  on 
several  occasions.  The  introduction  of  an  instrument  two  or  three  times  a  day  by 
the  patient,  when  he  is  sufficiently  skilled  in  its  use  to  undertake  this,  is  the  most 
efficient  way  of  preventing  the  urine  from  reaching  the  wound ;  but  where  this  is 
not  practicable,  a  soft  catheter  should  be  retained  for  three  or  four  days,  and  then 
passed  at  intervals  by  the  surgeon,  or  a  gum- elastic  catheter  introduced  into  the 
bladder  through  an  opening  in  the  perinseum  after  the  method  of  Segalas  and  Ricord. 
Erections  may  be  controlled  by  the  use  of  cold  local  applications,  as  ice,  together  with 
the  administration  of  sedatives  hypodermically,  or  suppositories  of  belladonna  and 
camphor  per  rectum. 

Hypospadias,  the  commonest  of  all  the  congenital  malformations  of  the  urethra, 
is  classified,  according  to  the  position  of  the  urethral  orifice,  into  the  balanitic,  penile, 
scrotal,  and  perineal,  and,  following  the  arrangement  of  Duplay,  the  peno-scrotal  and 
perineo-scrotal  varieties.  In  front  of  the  opening,  the  urethra  is  either  absent 
altogether,  or  simply  fissured  from  absence  of  its  inferior  wall,  or  in  some  cases 
partially  pervious,  whilst  the  penis  is  small  and  deformed,  and  either  attached  to  the 
scrotum  by  a  cutaneous  web,  or  curved  abruptly  downward  by  a  fibrous  bridle  on  its 
under  surface  representing  the  undeveloped  urethra  and  fibrous  capsule  of  the  corpora 
cavernosa.  The  operations  for  the  relief  of  this  deformity  are  directed  towards  the 
following  objects— (1)  to  redress  the  above-mentioned  malposition  of  the  organ,  which 
interferes  with  the  functions  of  micturition  and  sexual  intercourse,  and  (2)  to  restore 
the  canal  of  the  deficient  urethra;  and  it  is  advisable  to  complete  the  former  before 
proceeding  to  the  latter.  When  the  penis  is  attached  to  the  anterior  surface  of  the 
scrotum,  Bouisson  2  recommends  simple  division  of  the  membrane,  dividing  it  from 
base  to  apex  by  means  of  a  bistoury,  which  is  kept  at  a  sufficient  distance  from  the 
urethra  to  avoid  its  injury,  and  to  preserve  an  adequate  amount  of  skin  to  cover  its 
inferior  surface ;  the  liberated  penis  is  raised  towards  the  abdomen  when  the  wound 
becomes  longitudinal  or  lozenge-shaped,  and  is  united  by  sutures.  The  downward 
curvature  of  the  organ  is  rectified  by  simple  or  subcutaneous  division  of  the  tense 
bridle  on  its  inferior  surface.  Bouisson  passed  in  a  tenotome  through  a  small 
opening,  and  subcutaneously  incised  the  unyielding  tissue,  together  with  the  fibrous 
septum  between  the  corpora  cavernosa,  and  obtained  a  perfect  restoration  of  shape. 
I  n  some  cases  the  superficial  tissues  are  too  thin  and  adherent  to  permit  this,  and 
simple  transverse  incisions  from  within  outwards  have  been  preferred  by  Anger  and 
Duplay,  the  tissues  being  dissected  through,  layer  by  layer,  until  the  corpora 
cavernosa  were  exposed,  and  the  penis  could  be  raised,  straightened,  and  fixed  to  the 
abdomen. 

The  germ  of  these  operative  procedures  for  the  relief  of  hypospadias  is  as  ancient 
as  Paulus  ^Egineta,  who  proposed  to  remove  that  portion  of  the  urethra  in  front  of  the 

1  Brit.  Med.  Journ.  1872,  vol.  ii.  p.  207. 

'-'  '  Dh  l'Hypospadias/  Tribal  a  la  Chir.  t.  ii.  p.  4S7. 


URETHROPLASTY.  6S5 

orifice.  In  modern  times  the  re-establishment  of  the  canal  has  been  undertaken  by 
(a)  perforation,  (b)  union  of  the  margins  of  the  fissured  urethra,  or  (c)  transplantation 
of  the  adjacent  tissues. 

Dupuytren  is  said  to  have  practised  perforation  of  the  glans  with  a  successful 
result  by  introducing  an  expressly  constructed  trocar  along  the  anterior  and  inferior 
part  of  the  organ,  as  far  as  the  hypospadiac  opening,  and  cauterising  the  canal  thus 
established.  This  was  followed  by  excessive  inflammation,  which  threatened  de- 
struction of  the  entire  penis,  and  at  the  end  of  three  months  urine  passed  along  the 
new  canal,  which,  however,  showed  a  strong  tendency  to  contract.  Guersant  operated 
on  ten  cases  in  this  manner  without  any  durable  beneficial  result,  and  although 
Maisonneuve  made  an  ingenious  suggestion  to  limit  the  degree  of  contraction  by 
lining  the  floor  of  the  new  urethra  with  a  narrow  flap  of  skin  drawn  in  from  behind 
through  the  hypospadiac  orifice,  the  operation  is  now  abandoned,  partly  from  the  danger 
of  sloughing  and  partly  from  the  consecutive  contraction  of  the  new  canal.  In  those 
rare  examples  in  which  the  urethra  is  simply  fissured  on  its  under  surface,  and  exists 
as  a  deep  groove,  and  where  approximation  of  its  edges  restores  the  extremity  of  the 
canal,  its  re-formation  may  be  effected  by  refreshing  the  edges  and  uniting  them 
over  a  catheter,  as  described  by  Dieffenbach,  who  used  the  twisted  suture,  and  where 
much  tension  existed  divided  the  groove  longitudinally  to  accruire  more  room  for  the 
catheter.  Sir  W.  Fergusson  states  that  his  endeavoui's  to  unite  the  skin  over  a 
catheter  failed  to  produce  a  permanent  result.  Usually  the  urethra  is  deficient 
partially  or  completely,  and  its  reconstitution  is  only  possible  by  transplantation 
from  the  neighbouring  tissues.  Liston  was  successful  in  protecting  the  exposed 
mucous  membrane,  and  prolonging  the  canal  by  turning  a  part  of  the  prepuce  back- 
Avards  and  uniting  it  behind  without  any  twist ;  and  Dieffenbach  turned  two  lateral 
flaps  over  a  catheter,  leaving  the  exposed  surfaces  to  heal  by  granulation,  but  the  use 
of  double  or  superimposed  flaps  yields  more  certain  and  satisfactory  results,  as  in  the 
methods  of  Anger  or  Duplay.  In  an  example  of  penoscrotal  hypospadias,  Anger  ' 
first  rectified  the  curvature  of  the  penis  in  the  manner  above  described  by  division 
from  without  inward.  As  soon  as  the  effect  of  this  operation  was  fully  recovered 
from,  a  longitudinal  incision  was  made  on  the  left  side  from  the  glans  to  the  scrotum 
parallel  to  the  site  of  the  urethra,  and  H  cm.  from  the  mesial  line,  and  at  the 
extremities  of  this  two  short  transverse  incisions  inwards  and  towards  the  middle  line 
so  as  to  form  a  flap  which,  when  raised  and  reversed,  formed  the  new  canal.  To 
cover  this  the  skin  of  the  penis  and  scrotum  was  detached  on  the  right  side  from 
the  middle  line  outward  until  this  flap,  overlapping  the  other,  could  be  made  to 
oppose  its  free  edge  with  the  corresponding  border  of  the  opposite  wound.  The  first 
reversed  flap  was  rolled  round  a  catheter,  so  as  to  form  an  epidermic  canal,  and  fixed 
by  six  (deep)  sutures ;  each  of  which  was  first  passed  through  both  its  free  and 
attached  edges,  and  then  both  ends  through  the  base  of  the  covering  flap,  where 
they  were  fixed  by  the  shotted  suture.  The  superficial  flap  was  finally  united  with  the 
margin  of  the  skin  of  the  penis  on  the  opposite  side.  Duplay 's  -  operation  for 
joerineo-scrotal  hypospadias  is  more  complete,  including,  as  it  does,  the  construction 
of  a  meatus  in  its  natural  situation,  and  proceeds  on  a  plan  similar  to  that  first 
employed  by  Thiersch  in  epispadias,  of  forming  the  urethra  in  separate  sections. 
After  separating  the  penis  from  the  scrotum  by  division  of  the  muco- cutaneous 
band,  and  by  several  incisions  on  the  fibrous  capsule  of  the  penis,  six  months  was 
allowed  to  elapse  before  the  second  part  of  the  operation  was  commenced.  The  first 
stage  consisted  of  the  restoration  of  the  meatus  by  refreshing  the  margins  of  the 
existent  groove  and  uniting  them  by  sutures ;  and  the  second,  of  the  creation 
of  the  new  urethra  backwards  to  the  urethral  opening  by  means  of  two  lateral 
quadrilateral  flaps.  These  are  obtained  by  making  two  longitudinal  incisions 
parallel  to  the  median  line,  with  short  transverse  incisions  in  front  and  behind,  so 
as  to  form  two  narrow  flaps,  which  are  then  turned  over  a  catheter  with  their  skin 
surface  towards  the  new  canal,  and  covered  in   by  two  additional  flaps  formed  by 

1  Bull,  et  Mem.  dc  la  Sue.  de  Chir.  vol.  i.  1876.  -  Ibid. 
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prolonging  the  transverse  incision  outwards  and  dissecting  up  the  skin  of  the  penis. 
The  flaps  are  secured  to  each  other  by  sutures  passed  obliquely  through  the  margins 
of  both  on  one  side,  across  the  median  line,  then  through  those  on  the  opposite  side, 
and  knotted  externally,  and  also  to  the  glans  in  front.  The  third  stage,  the  closure 
of  the  posterior  fistula,  is  accomplished  by  paring  the  edge  and  using  deep  and 
superficial  sutures,  with  a  catheter  retained  for  two  or  three  days.  In  most  of 
these  cases  the  prepuce  is  redundant,  and  may  serve  to  provide  material  for  the  new 
canal.  Mr.  Wood,1  in  a  ca.se  of  penile  hypospadias,  transferred  this  to  the  under 
surface  by  passing  the  glans  through  an  incision  made  in  its  base,  and  attached  to  its 
hinder  margin  a  skin  flap  brought  forward  from  the  skin  of  the  under  surface  of 
the  penis  in  order  to  complete  the  canal ;  and  Mr.  Pick  2  adopted  a  similar  measure 
as  a  first  step  in  a  case  of  the  peno-scrotal  variety  so  as  to  form  a  bridge  below  the 
glans,  the  rest  of  the  urethral  floor  being  completed  by  a  reversed  oblong  flap  from 
the  side,  coA^ered  in  by  one  displaced  laterally  with  its  base  upwards  and  out- 
wards. With  regard  to  the  age  at  which  these  operations  should  be  undertaken, 
Duplay  recommends  that  the  malposition  of  the  organ  should  be  remedied  at  an 
early  period,  so  that  its  development  may  not  be  interfered  with,  whilst  the  formation 
of  the  canal  may  be  deferred  to  a  later  period. 

Epispadias  is  less  common  than  hypospadias,  but  produces  greater  functional 
disturbance,  and  has  therefore  been  the  occasion  of  more  numerous  efforts  to  mitigate 
the  deformity  by  operation.  It  is  complete  and  incomplete,  according  as  it  is  limited 
to  the  glans  or  extends  into  the  body  of  the  penis ;  and  in  the  latter  variety  the 
penis  is  much  shortened,  flattened,  and  curved  upwards  and  to  the  left  side,  the 
prepuce  is  present  as  a  kind  of  apron  on  its  under  surface,  the  corpora  cavernosa  are 
approximated  to  or  separated  from  each  other,  and  the  urethra  forms  a  groove  of 
varying  depth  and  breadth  on  the  upper  surface,  and  terminates  behind  in  a  funnel- 
shaped  orifice  leading  into  the  bladder,  frequently  sufficiently  large  to  admit  the 
finger.  In  former  times  the  affection  was  regarded  as  incurable ;  but  Dieffenbach  3 
was  the  first  to  recommend,  in  1837,  in  cases  wmere  the  urethra  was  represented  by 
a  deep  groove  on  the  glans,  its  reconversion  into  a  canal  by  refreshing  the  margin 
with  scissors,  and  uniting  them  with  the  twisted  suture  OA^er  a  catheter.  This  had 
already  been  put  into  practice  by  Liston,4  who  closed  four  inches  of  the  urethra  in 
this  manner.  Begin  in  1838  suggested  the  propriety  of  detaching  the  skin  for  a  short 
distance  before  uniting  its  edges.  Poucher  also  attempted  to  form  the  urethra 
entirely  of  mucous  membrane  by  separating  it  from  the  skin  and  bringing  it  together 
separately  ;  but  it  was  not  till  1852,  when  Nelaton  first  employed  the  method  of 
reversed  flaps,  that  the  treatment  of  epispadias  by  plastic  operation  was  placed  on  a 
satisfactory  basis.  His  first  method  of  operating  consisted  in  turning  downwards 
over  the  penis  a  quadrilateral  flap  from  the  skin  of  the  abdomen  immediately  above 
the  urethral  orifice,  equal  in  breadth  and  somewhat  longer  than  the  undeveloped 
organ.  The  exposed  raw  surface  of  this  flap  was  then  covered  by  two  lateral  flaps 
brought  up  from  the  sides  of  the  penis,  and  these  united  to  each  other  and  to  the 
abdominal  flap  beneath  by  fine  pins,  which  were  removed  on  the  third  day.  At  the 
end  of  a  month  the  urethral  canal  was  completely  formed,  but  of  so  ample  a  width 
as  to  permit  the  introduction  of  the  finger  and  necessitate  subsequent  cauterisation 
to  diminish  its  excessive  size.  The  abdominal  flap  in  this  case  showed  a  strong 
tendency  to  retract,  and  to  lessen  this  as  much  as  possible  a  somewhat  different  pro- 
cedure was  followed  in  the  second  case.  The  penis  being  fixed  by  a  thread  through 
the  prepuce,  two  longitudinal  incisions  were  made  on  each  side  a  little  to  the  outside 
of  the  urethral  groove,  and  the  skin  dissected  up  for  a  short  distance.  These 
incisions  were  carried  upwards  on  to  the  abdomen  for  about  15  cm.,  united  trans- 
versely above,  and  the  abdominal  flap  thus  obtained  turned  downwards  as  in  the 
first  case,  and  fixed  to  the  edges  of  the  lateral  longitudinal  incisions.  Over  this  was 
transplanted  a  flap  from  the  whole  of  the  anterior  surface  of  the  scrotum,  which  was 
limited  by  two  curved  incisions,  the  upper  corresponding  to  the  groove  between  the 


'   Medical  Times  and  Gazette,  1875,  vol.  i.  p.  115.         ■■  Lancet,  1879,  vol.  ii.  p.  727. 
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penis  and  scrotum,  with  its  concavity  upwards,  and  the  lower  parallel  to  and  at 
the  requisite  distance  from  the  first.  This  was  liberated  except  at  its  extremities, 
raised  over  the  penis,  and  fixed  to  the  abdominal  nap  by  sutures,  in  this  way  prevent- 
ing in  great  measure  the  retraction  of  the  latter.  Dolbeau  l  operated  in  a  similar 
manner  by  an  abdominal  flap,  7  cm.  long  and  2  cm.  broad,  stitched  to  the  edges  of 
two  narrow  skin  flaps  on  each  side  of  the  gutter,  and  covered  in  by  the  scrotal  flap, 
as  above  described.  The  condition  of  the  patient  was  much  ameliorated  by  these 
operations,  but  the  glans  remained  uncovered  and  the  artificial  urethra  abnormally 
large,  conditions  which  were  obviated  by  the  plan  of  operating  initiated  by  Thiersch  - 
in  1869,  of  constructing  the  urethra  in  separate  sections,  which  has  since  served  as 
a  model  for  most  of  the  subsequent  operations.  A  perineal  fistula  was  first  esta- 
blished as  a  preliminary  measure  to  deviate  the  course  of  the  urine  during  the 
period  occupied  by  the  operation,  but  is  now  abandoned  as  unnecessary.  The  opera-' 
tion  is  commenced  by  converting  the  j^  i52._Nelaton'S  Operation  for  Epispadias. 
groove    on    the   glans    into    a    canal    by        (From  Larchers  translation  of  '  Holmes  on 
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means  of  two  longitudinal  incisions,  one 
on  each  side  of  and  parallel  to  tbe  groove, 
and  carried  downwards  for  some  distance 
in  a  convergent  direction  into  the  sub- 
stance of  the  glans,  so  as  to  divide  this' 
into  a  central  and  two  lateral  parts. 
The  latter  are  refreshed  over  a  broad 
surface  immediately  to  the  outer  side  of 
the  longitudinal  incisions,  raised  and 
brought  together,  with  the  raw  surfaces 
in  contact,  by  figure-of-eight  sutures  so  as 
to  cover  in  the  central  portion  and  the 
groove,  and  convert  this  into  a  canal. 
As  soon  as  union  is  complete,  the  second 
step  of  restoring  the  penile  urethra  is 
accomplished  by  two  lateral  rectangular 
superimposed  flaps;  that  on  the  right 
side  by  means  of  a  longitudinal  incision 
close  to  the  groove  as  far  back  as  the 
epispadiac  opening,  with  short  transverse 

incisions   OUtward    at   each   end,  and  that     A,  the  part  from  which  the  abdominal  flap  has  been  taken  ; 

B,  the  part  from  which  the  scrotal  flap  has  been  taken  ; 
c,  the  lower  part  of  the  scrotum  ;  d,  the  scrotal  flap! 
which  has  been  notched  in  the  middle  of  its  base  to  allow 
the  penis  to  be  slipped  through  it :  e,  the  lateral  ad- 
herent parts  of  the  scrotal  flap  ;  p,  f,  the  anterior  border 
and  bleeding  surface  of  the  scrotal  flap  ;  g,  o,  the  re- 
freshed edges  of  the  skin  of  the  penis  ;  h,  the  raw  edges 
of  the  abdominal  flap  ;  k,  the  bleeding  surface  of  the 
abdominal  flap,  on  which  the  bleeding  surface  of  the 
scrotal  flap  is  to  be  applied. 


on  the  left  by  a  similar  longitudinal 
incision  1  cm.  from  the  groove,  and 
transverse  incisions  inwards  up  to  its 
margins.  Both  of  these  are  dissected 
up,  the  left  turned  over  the  gutter  with 
its  cuticular  surface  inwards,  and  its  free 
margin  secured  by  three  or  four  quilled  sutures  to  the  angle  of  the  base  of  the  right 
flap,  which  is  then  slid  over  the  raw  surface  of  the  left,  and  its  free  margin  stitched  to 
the  outer  edge  of  the  defect  left  by  this.  The  third  stage  completes  the  junction  of 
these  two  portions  of  the  canal  by  utilising  the  apron-like  prepuce  on  the  under 
surface  of  the  penis.  The  glans  is  passed  through  a  transverse  incision  in  the  base 
of  this,  one  layer  of  which  is  then  united  to  the  penile  part  of  the  urethra  behind  and 
the  other  to  the  glans  in  front.  More  difficult  than  this  is  the  final  step  of  the 
operation,  the  closure  of  the  funnel-shaped  opening  posteriorly  so  as  to  direct  the 
urine  along  the  new  canal.  A  double  flap  is  employed  for  the  purpose,  on  account 
of  the  uncertainty  of  union  by  simple  suture,  one  of  triangular  shape  taken  from  the 
left  side  with  its  base  corresponding  to  the  left  half  of  the  upper  circumference  of  the 
orifice  and  turned  downwards  and  stitched  over  the  latter,  and  covered  in  by  a  second 
of  quadrilateral   shape  from   the  right   side,  with   its   base  in  the   inguinal  region 


De  V Epispadias,  1301,  p.  45). 


2  Archiv  d.  llcillmnde,  18(30,  X.  Jakrg.  1 .  lift. 
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parallel  to  Poupart's  ligament.  To  overcome  the  objection  to  constructing  the 
urethra  of  skin  flaps,  Duplay  '  bas  modified  this  operation  so  as  to  assimilate  the 
constitution  of  the  new  as  closely  as  possible  to  the  structure  of  the  normal  urethra,. 
He  suppresses  the  artificial  fistula,  and  separates  the  operation  into  three  stages. 
The  penis  is  first  straightened  by  one  or  more  dorsal  incisions,  and  after  this  is 
completed  the  urethral  canal  is  restored  from  the  end  of  the  penis  to  the  opening 
behind  by  a  single  operation.  On  each  side  of  the  groove  which  exists  between  the 
corpora  cavernosa,  and  along  its  whole  length,  the  tissues  are  refreshed  to  the  extent 
of  5  or  6  mm.,  a  sound  placed  in  the  groove,  the  corpora  cavernosa  approximated 
over  it  and  brought  into  contact  by  a  single-wire  silver  quilled  suture.  The 
epispadiac  opening  is  finally  closed  by  freely  revivifying  its  margins  and  uniting 
them  by  the  quilled  suture  over  a  retained  catheter. 

The  highest  degrees  of  epispadias  are  associated  in  a  number  of  examples  with  a 
similar  condition  of  the  bladder,  ectopia  or  extroversio  vesicae,  resulting  from  a  con- 
genital deficiency  of  the  anterior  wall  of  the  bladder  and  of  the  corresponding  part 
of  the  abdominal  parietes,  with  separation  of  the  pubic  symphysis,  and  producing  a 
protrusion  of  the  posterior  vesical  wall  through  the  hiatus  in  the  form  of  a  vascular 
dark  red  projection,  on  the  lower  part  of  which  are  situated  the  orifices  of  the  ureters* 
from  which  urine  unintermittingly  escapes.2  The  condition  is  one  of  a  peculiarly  dis- 
tressing character,  and  the  imperfect  relief  afforded  by  palliative  measures  renders  the 
patient  willing  to  subject  himself  to  any  operative  procedure  likely  to  mitigate  his 
sufferings.  Half  a  century  ago  Delpech  suggested  the  possibility  of  remedial  opera- 
tive measures,  and  in  1844  Wattmann  failed  in  an  attempt  to  unite  the  skin  over 
the  bladder  in  the  median  line  after  dissecting  it  up  fiom  the  subjacent  tissues  ;  but 
this  remained  an  isolated  fact  till  Mr.  Simon3  in  1852  succeeded  in  a  case  which 
came  under  his  care  in  establishing  a  fistulous  communication  between  the  lower 
ends  of  the  ureters  and  the  rectum,  with  the  object  of  diverting  the  course  of  the  urine 
entirely  into  the  latter.  The  patient  lived  for  a  year,  and  the  practice  was  repeated 
by  other  operators  ;  but,  owing  to  the  risk  of  injuring  the  peritonaeum  which  it  in- 
volved, and  the  imperfect  attainment  of  the  desired  object,  was  soon  abandoned. 
Quite  recently  Mr.  T.  Smith  4  avoided  the  peritonaeum  by  securing  the  ureters  to  the 
ascending  and  descending  colon  from  the  loins ;  but  the  fatal  result  of  the  case  very 
shortly  after  the  second  operation  conclusively  demonstrates  the  failure  of  this 
principle  of  operating.  With  these  exceptions,  the  autoplastic  method  has  been 
invariably  resorted  to  to  afford  relief  by  restoring  the  anterior  wall  of  the  bladder 
by  means  of  one  or  more  flaps  of  skin  borrowed  from  the  neighbourhood  ;  and  the 
arrangement  of  the  flaps  employed  have  either  been  («)  reversed,  (&)  superimposed, 
((.•)  granulating,  or  (d)  sing^  and  recent,  according  to  the  operator.  Reversed 
flaps  were  adopted  by  Eoux,5  Maury,  and  Pancoast.6  Roux's  operation  in  1853 
consisted  of  dissecting  a  flap  from  the  abdomen  above,  and  one  from  the  scrotum 
below,  and  uniting  them  in  a  reversed  manner  over  the  exposed  bladder,  so  that  the 
raw  surfaces  were  turned  outwards ;  the  flaps  were  destroyed  by  gangrene.  Maury 
modified  this  in  the  following  manner  :  A  large  convex  flap  was  cut  from  the  scrotum, 
perinaeum,  and  groin  by  an  incision  extending  from  Poupart's  ligament  on  one  side 
to  that  on  the  other,  separated  freely  from  the  subjacent  tissues  and  turned  upwards, 
after  slipping  the  penis  through  a  small  slit  in  its  base,  until  it  lay  with  its  skin 
surface  over  the  bladder,  its  upper  margin  being  insinuated  beneath  a  short  flap  of 
integument  raised  from  the^soft  parts  above,  and  at  the  sides  of  the  opening  the  two 
were  fixed  to  each  other  by  the  tongue  and  groove  suture.  A  highly  successful 
operation  was  performed  by  Pancoast  in  1858  by  means  of  lateral  reversed  flaps 
l  a  ken  from  each  side  of  the  protrusion,  with  the  base  or  adherent  edge  towards  the 
latter,  over  which  they  were  turned.  Union  of  the  margins  took  place  by  first  in- 
tention, and  the  raw  surfaces  healed  by  granulation.  In  these  cases  the  protracted 
cicatrisation  of  the  recent  and  exposed  surfaces  of  the  flaps  is  a  great  disadvantage, 

1  Bull,  et  Mem.  de  la  Soc.  de.  Chi?-.  1880.     2  See  Diseases  of  Urinary  Organs,  p.  180. 

3  Lancet,  1852,  vol.  ii.  p.  570.  *  St.  Bart.h.  Hosp.  Reports,  vol.  xv.  p.  9. 
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and  may  be  obviated  by  covering  tbis  in  by  tbe  addition  of  other  flaps.  In  France 
this  device  had  been  successfully  followed  by  Nelaton  in  operating  on  a  case  of 
epispadias,  and  in  1854  was  selected  by  Richard  *  for  a  case  of  extroversion.  A  flap 
from  the  skin  of  the  abdomen  immediately  above  the  protrusion,  with  its  base  turned 
towards  the  latter,  and  sufficiently  long  to  extend  down  to  the  junction  of  the 
bladder  and  urethra,  was  reversed,  and  over  it  and  the  exposed  urethra  was  trans- 
planted a  second  flap  from  the  whole  of  the  anterior  surface  of  the  scrotum,  attached 
on  each  side  by  broad  pedicles  4^  cm.  wide;  but  the  operation  terminated  fatally 
on  the  eighth  day  from  peritonitis.  The  earliest  successful  application  of  this  principle 
were  made  by  Mr.  Holmes  2  in  England,  and  Dr.  Ayres  3  in  America.  The  opera- 
tion of  Ayres  was  undertaken  on  an  adult  female  in  1 858,  and  consisted  of  turning 
down  from  above  the  bladder  over  the  protrusion  a  flap  of  skin  measuring  five  inches 
by  three,  of  a  sugar-loaf  shape,  and  covering  in  its  raw  surface  above  by  gliding  the 
skin  from  the  side  over  it,  and  below  by  folding  the  apex  of  the  flap  upwards  upon 
itself.  Union  having  occurred,  the  remaining  part  of  the  tumour  and  the  urethra 
were  covered  over  in  a  second  operation  by  turning  downwards  the  apex  of  the  flap 
which  had  been  reflected  upwards,  and  uniting  the  edges  of  the  skin  over  this 
surface  in  a  manner  similar  to  the  first  operation.  Mr.  Holmes  obtained  three 
successful  results  from  five  cases  by  the  method  of  lateral  reversed  flaps.  One  flap 
of  square  shape  is  taken  from  the  groin  sufficiently  large  to  cover  the  protrusion 
over  which  it  is  reversed  like  the  leaf  of  a  book,  and  the  other  from  the  opposite 
side  of  the  scrotum  running  obliquely  downwards  from  the  margin  of  the  bladder, 
which  is  dissected  up  and  gently  twisted  round  to  cover  the  former.  After  the 
union  of  these  flaps  is  secure  and  a  bridge  formed  across  the  bladder,  its  upper 
margin  is  implanted  into  the  skin  of  the  abdomen  above  by  refreshing  the  con- 
tiguous edges  and  uniting  them  with  the  twisted  suture.  In  this  way  the  exposed 
surface  of  the  bladder  is  protected  and  covered  over,  and  increased  facility  for  fitting 
a  urinal  is  afforded.  Mr.  Wood  4  obtained  good  results  from  the  same  operation,  but 
the  delay  occasioned  by  the  second  operation  which  is  necessary  to  close  the  umbilical 
fistula,  and  the  difficulty  with  which  this  is  attended,  induced  him  to  modify  it  and 
to  cover  in  the  bladder  at  a  single  operation  by  reversed  umbilical,  and  superim- 
posed lateral  flaps  in  those  cases  where  the  thickness  of  the  abdominal  parietes  in 
the  umbilical  region  is  sufficient  for  the  purpose.  The  umbilical  flap  is  of  sub- 
quadrate  shape,  extends  the  whole  width  of  the  bladder  transversely,  is  dissected  up 
to  within  half  an  inch  of  the  exposed  mucous  membrane,  and  turned  downwards 
with  the  integument  towards  the  bladder ;  its  raw  surface  is  covered  by  two  lateral 
flaps  of  pyriform  shape  taken  from  the  groin,  with  the  pedicles  directed  towards  the 
scrotum  and  thigh  so  as  to  contain  the  main  vascular  trunks,  displaced  inwards 
towards  the  median  line,  and  secured  to  each  other  and  to  the  deep  flap  by  three 
long  harelip-pins.  The  wounds  which  are  left  are  partially  closed  by  pins,  and  the 
whole  braced  up  by  a  broad  slip  of  plaster  passed  across  the  abdomen.  As  soon  as 
this  is  completed,  and  the  flaps  securely  united,  a  supplementary  operation  is  under- 
taken to  remedy  the  epispadias.  A  collar  of  skin  is  turned  down  from  the  lower 
margin  of  the  transplanted  flap,  the  skin  from  each  side  of  the  penis  raised  and 
reversed  over  the  grove  on  its  upper  surface,  and  over  the  whole  is  superimposed  a 
horseshoe  flap  from  the  scrotum.  Ashurst,5  after  partially  covering  the  bladder  by 
"Wood's  method,  completed  it  by  a  modification  of  Richard's  operation,  reversing  a 
flap  from  that  left  by  the  previous  operation,  together  with  two  laterally  from  the 
groin,  and  superimposing  on  these  a  large  saddle-shaped  scrotal  flap.  The  case 
terminated  fatally  thirteen  hours  after  operation  from  cardiac  thrombosis.  When 
the  reversed  flaps  are  derived  from  a  part  provided  with  hairs,  the  growth  of  the 
latter  forms  a  troublesome   after-complication,  and   although  Pancoast  asserts  they 
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in  time  cease   to   develop  and  gradually  fall  out,  such  a  result  is  by  no  means  in- 
variable ;  sometimes  from  their  persistence  they  lead  to  calculous  incrustations,  and  re- 
quire removal  from  time  to  time  by  the  hand  of  the  surgeon  or  the  patient.     For  this 
reason  Thiersch   rejects  the  reversed  and  especially  the  umbilical  flap  on  account  of 
the  liability  to  endanger  the  peritonaeum  during  its  dissection,  and  its  tendency  to 
slough  from  insufficient  nutrition  :  and,  to  prevent  the  injurious  action  of  the  urine  on 
a  raw  surface  exposed  to  its  contact,  he  prefers  the  system  of  granulating  flaps.     After 
closing  the  urethral  epispadiac  groove  by  his  own  method,  he  employs  two  lateral 
flaps  to  cover  the  bladder,  each  individually  sufficiently  large  to  close  the  defect. 
The  fii  st  is  intended  for  the  lower  half  of  the  bladder,  and  has  its  inner  margin  close 
to  the  edge  of  the  latter  and  to  the  root  of  the  penis,  and  the  outer  parallel  to  it  and 
reaching  down  to  Poupart's  ligament ;  it  is  left  attached  above   and  below  until 
granulations  develop   on  its  deeper  surface,  when  the  upper  attachment  is  divided 
and  the  granulating  flap  laid  across  the  lower  half  of  the  bladder  and  united  with 
its  opposite  edge.     A  similar  flap  is  cut  on  the  opposite  side  at  a  higher  level  to 
cover  the  upper  half,  and  finally  the  glans  penis  is  united  to  the  lower  flap  by  re- 
freshing and  suture  of  its  edges.1     The  operation  lasted  a  year  until  its  final  com- 
pletion :  it  has  been  put  into  execution  with  a  successful  result  by  Sir  W.  MacCormac.2 
Professor  Billroth  3  in  his  more  recent  operation  has  also   adopted   the  granulating 
flap,  dissecting  up  on  each  side  of  the  bladder  two  deeply-pedunculated  flaps,  6  cm. 
broad  at  their  centre  and  5  cm.  at  the  base,  sufficiently  freely  to  overlap  each  other 
for  about  half  their  width.     At  the  end  of  ten  or  twelve  days  the  granulations  and 
superficial  cicatrisation  are  removed  from  their  contiguous  margins,  which  are  then 
united  in  the  median  line,  leaving  the  lateral  openings  to  close  spontaneously,  which 
they  do  in  about  six  weeks.     Of  four  operations  of  this  kind  two  were  successful, 
one  died  of  pyelitis  after  a  successful  operation,  and  one  was  incomplete.     The  fre- 
quency of  this  cysto-pyelitis  in  these  cases  of  extroversion  of  the  bladder  has  been 
remarked  by  Billroth  as  strongly  tending  to  diminish  the  chance  of  a  successful 
operation  by  destroying  the  flaps,  and  of  ultimate  recovery.     When  to  the  operation 
of  closing  the  anterior  wall  of  the  bladder  is  added  the  restoration  of  the  canal  of 
the  urethra  so  as  to  form  one  continuous  channel,  the   condition  of  the  patient  is 
greatly  benefited ;  for,  although  the  incontinence  is  unaltered,  a  urinal  can  be  so 
easily  and  perfectly  fitted  to  the  small  penis  that  any  escape  of  urine  over  the  sur- 
rounding  parts  is  prevented,   and  in   exceptional  cases  the  individual  may   even 
acquire  the  power  of  retaining,  when  in  a  horizontal  position,  small  quantities  of 
urine.     Attempts  to  substitute  the  light  pressure  of  a  truss  for  the  absent  sphincter, 
in  order  to  dispense  with  the  urinal,  have  been  badly  borne,  owing  to  the  delicacy  of 
the  skin  and  its  liability  to  excoriation,  whilst  an  operation  planned  and  executed  by 
Hirschberg  4  to  restore  a  functional  sphincter  likewise  failed.     This  operator,  pro- 
ceeding on  the  view  of  Simon  that  urine  when  acid  and  natural  has  but  little  deleterious 
influence  on  recent  wounded  surfaces,  succeeded  in  transplanting  in  a  child  of  sixteen 
months  old  a  sufficiently  large  single  recent  flap  from  the  left  side  over  the  bladder, 
with  its  raw  surface  inwards,  and  obtaining  union  by  primary  adhesion.     Five  weeks 
after  closing  the  bladder  he  attempted  to  restore  its  sphincter.     After  drawing  up- 
wards the  skin  flap  and  exposing  the  mucous  membrane,  the  latter  was  dissected  on 
both  sides  from  the  abdominal  wall  for  about  f  cm.,  its  edges  refreshed  and  united  by 
four  silk  sutures,  so  as  to  form  a  lining  of  mucous  membrane  for  the  new  bladder. 
The  effect  for  a  few  days  was  striking  in  retaining  the  urine ;  but  on  the  eighth  the 
mucous  membrane  sloughed   and  separated,  and  the  condition  remained  as  before. 
Besides  these  autoplastic  operations,  other  measures  have  been  employed.    Earle  tried 
to  destroy  the  mucous  membrane  with  escharotics,  without  success.     Bigelow  5   dis- 
sected off  the  mucous  membrane  of  the  bladder  as  far  as  the  uterus,  and  obliterated 
the  cavity  by  drawing  over  to  the  median  line  two  lateral  flaps  from  the  groins,  and 

1   Centralb.  f.  Chir.  1876,  p.  504.  2  St.  Tims.  Hosp.  Repts.  1880. 

3  Chir.  Klinik,  1879,  p.  329.  4  Archivf.  Min.  Chir,  1875,  Bd.  xviii.  S.  727. 

5  Boston  Med.  and  Surg.  Jvurn.  vol.  xciv.  p.  1. 
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quite  recently  the  bladder  has  been  extirpated  in  a  case  by  Sonnenburg,  the  ureters 
being  stitched  to  the  groove  on  the  penis.1 

The  statistics  of  these  operations  have  been  compiled  by  Ashurst,  who  has  col- 
lected 55  cases,  of  which  43  recovered,  4  failed,  and  8  died — a  percentage  of  14*6  of 
deaths. 

The  Treatment  of  Contracted  Cicatrices. 

Among  all  the  vicious  cicatrices  that  the  surgeon  is  called  upon  to  relieve,  there 
are  none  that  tax  his  ingenuity,  patience,  and  skill  to  a  greater  extent,  or  afford  so 
many  vexatious  disappointments,  as  those  which  follow  the  destruction  of  the  entire 
thickness  of  the  skin  by  the  application  of  heat.  In  these  the  cicatrisation  is 
associated  with  a  process  of  excessive  after-  contraction  which  proceeds  slowly,  almost 
imperceptibly,  until  changes  as  regards  the  limbs  most  serious  and  the  face  most 
hideous  are  produced.  The  cicatricial  skin  becomes  raised  into  prominent  cords  or 
bridles  of  whitish  or-  reddish  colour,  which  grow  thicker  as  the  contraction  becomes 
more  complete,  and,  pulling  upon  the  surrounding  integument,  draw  it  into  folds 
and  pucker  it  up  towards  the  centre.  It  is  particularly  in  cases  of  severe  burn 
about  the  neck  that  these  ulterior  consequences  and  changes  in  the  surrounding  parts 
are  to  be  observed  in  the  most  prominent  degree.  The  head  becomes  rigidly  fixed 
and  drawn  downwards  to  the  sternum,  so  as  almost  to  obliterate  the  anterior  surface 
of  the  neck  ;  the  chin  is  depressed  and  its  prominence  lost  in  the  projecting  cicatrix ; 
the  lip  is  everted,  so  that  the  saliva  continuously  escapes,  and  the  mucous  membrane, 
gums,  and  teeth  are  exposed  ;  the  latter  are  directed  in  an  anterior  direction  ;  the  body 
of  the  jaw  becomes  altered,  and  the  other  features  of  the  face  deformed.  Altogether 
the  appearance  of  a  most  repulsive  deformity  is  presented,  interfering  with  the  functions 
of  mastication  and  phonation,  and,  if  it  occurs  at  an  early  period  of  life,  arresting  the 
bones  of  the  face  and  spinal  column  in  their  development,  and  altering  the  relationship 
of  the  deeper  structures  of  this  region.  For  such  a  calamity  surgical  ingenuity  has 
been  pushed  to  the  uttermost  to  devise  measures  of  relief.  Some  surgeons  have  been 
content  to  rely  exclusively  on  that  obtainable  by  extension  alone,  either  of  a  manual 
or  mechanical  nature ;  and  little  doubt  can  be  entertained  that,  in  suitable  cases,  an 
intelligent  and  patient  application  of  this  principle  will  suffice  to  rectify  the  existing 
deformity.  Under  its  influence  the  contraction  gradually  yields,  provided  the  most 
stringent  precautions  be  adopted  to  prevent  any  tearing  or  laceration  of  the  cicatricial 
surface,  the  firm  cords  become  soft  and  pliant,  and  the  new  skin  regains  the  supple- 
ness, if  not  the  completeness,  of  the  natural  structure. 

For  the  extension  of  a  cicatrix  in  the  neck  we  employ  a  pelvic  band  of  steel,  with 
two  side  crutches  and  a  webbing-band  in  front  to  keep  the  instrument  steady ;  a 
posterior  steel  upright,  to  which  is  attached  a  headpiece  with  branches,  movable  in 
every  direction  by  means  of  cogwheels  and  a  strap  passing  under  the  chin.  Every 
day,  or  every  other  day,  the  smallest  possible  amount  of  extension  must  be  made  and 
maintained  ;  but  the  patient  should  suffer  no  pain,  nor  must  the  skin  be  allowed  to 
break. 

In  slighter  cases  a  greater  amount  of  benefit  will  ensue  from  direct  pressure ;  a 
piece  of  vulcanised  india-rubber  is  moulded  exactly  to  the  contracted  part,  and  is 
retained  there  by  a  bandage,  strap,  or  elastic  roller.  This  practice  is  useful  in  cases 
of  contraction  of  the  elbow  in  children ;  also  in  the  treatment  of  contractions  of  the 
neck,  especially  in  combination  with  the  extending  apparatus,  when  the  chin  seems 
lost  in  the  deformity,  and  the  teeth  are  assuming  a  horizontal  direction. 

In  a  considerable  proportion  of  cases,  however,  such  a  treatment  is  disappointing 
in  its  results,  especially  when  the  cicatrix  is  old,  dense,  and  unyielding.  Moreover,  the 
lengthened  period  of  time  over  which  it  must  be  extended  before  a  definite  improve- 
ment is  secured,  the  liability  to  the  ulceration  of  the  scar,  and  the  tedious  delays  thus 
incurred  whilst  such  accidents  are  repaired,  and  the  great  difficulty  of  maintaining  the 
instrument  in  its  exact  and  rigid  position,  so  as  to  effectually  employ  the  extending 
force  in  certain  parts  of  the  body,  have  induced  surgeons  to  strive  to  obtain  an  equally 

1  Berlin.  Urn.  Woch.  1881,  No.  30. 
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satisfactory  and  more  expeditious  result  by  means  of  the  operative  art.  As  a  conse- 
quence, a  large  number  of  plans  have  been  suggested  and  practised  at  various 
times,  many  of  which  have  now  fallen  into  desuetude  or  been  replaced  by  more 
desirable  methods.  Simple  division  of  the  cicatricial  band  by  a  transverse  incision, 
followed  by  mechanical  extension  and  reposition,  was  practised  by  Dupuytren  and 
other  surgeons.  The  incisions  are  single  or  multiple,  and  are  made  to  extend  the 
whole  depth  and  breadth  of  the  bridle,  so  as  to  divide  the  whole  of  the  modular  tissue, 
and  usually  through  its  central  and  most  dense  portion ;  after  which  the  position  of 
the  limb  is  redressed  gradually  and  continuously  by  the  aid  of  bandages  or  some  mecha- 
nical contrivance,  or  by  elastic  or  weight  extension.  When  excessive  force  is 
employed  for  this  purpose,  the  risk  of  inflammation  and  even  gangrene  is  considerably 
increased.  Mr.  Skey  proposed  in  place  of  the  broad  incision  to  obtain  extension  of 
the  cicatrix  by  means  of  a  number  of  minute  divisions,  both  of  the  skin  and  subjacent 
tissue,  on  the  ground  that  the  contraction  of  wounds  is  slight  according  as  the.  time 
of  healing  is  short ;  and  Deces  has  diminished  the  wounded  surface  left  by  these 
multiple  incisions  by  arranging  them  in  an  undulating  or  zigzag  manner,  so  as  to 
destroy  the  parallelism  of  the  fibres  of  contraction.  But  this  practice  fails  frequently 
in  its  object ;  the  newly-formed  cicatrix  becomes  the  seat  of  secondary  contraction 
almost  as  severe  as  the  previous  one,  and  the  deformity  reproduces  itself;  conse- 
quently they  have  now  been  abandoned.  In  1814  Earle l  adopted  the  plan  of 
completely  removing  the  contracting  structure  by  dissecting  it  out,  restoring  the 
deformed  part  to  its  position,  approximating  the  edges  of  the  wound  as  closely  as 
possible  by  strapping,  and  allowing  the  rest  to  heal  by  granulation  •  but  the  number 
of  cases  to  which  this  operation  can  be  applied  is  limited  to  those  in  which  the 
cicatrix  consists  of  a  narrow  bridle,  such  as  are  rarely  to  be  found,  implicating  the 
front  of  the  neck.  James,  of  Exeter,2  considered  the  failure  of  previous  attempts  in 
the  neck  to  depend  upon  the  complication  and  flexibility  of  the  joints  in  the  vertebral 
column,  and  the  alteration  produced  in  these ;  and,  with  the  object  of  maintaining  a 
separation  between  the  base  of  the  skull  and  thorax,  inserted  a  steel  collar,  consisting 
of  two  steel  arches,  one  resting  on  the  sternum  and  the  other  below  the  jaw,  and 
separable  from  each  other  by  screws.  He  operated  by  first  dissecting  up  the  cicatrix, 
and  completely  freeing  it  from  its  connection  in  the  neck,  until  it  was  elevated  and 
secured  below  the  chin,  and  applying  the  collar  as  soon  as  suppuration  was  established. 
Other  surgeons  have  been  content  to  dissect  up  the  flap  until  all  deformity  was 
removed  and  restoration  of  the  head  effected,  the  wound  being  left  to  heal  by 
granulation.  Rynd  3  made  a  semilunar  incision  external  to  and  below  the  scar  in 
the  neck,  in  sound  skin  of  the  chest,  extending  nearly  from  ear  to  ear,  and,  dissecting 
up  the  flap  towards  the  chin,  included  in  it  the  fascial  membrane  below,  and  divided 
all  processes  seated  deeply  inwards,  until  the  lip  was  freed  and  the  mouth  closed. 
The  flap  was  then  pushed  up  and  adjusted  under  the  chin,  the  portions  of  sound 
skin  on  each  side  drawn  towards  each  other,  and  the  wound  left  to  granulate. 
Butcher  4  combined  this  with  subcutaneous  detachment  in  a  case  where  the  cicatrix 
was  laterally  placed  on  the  neck,  rapidly  dissecting  this  up  by  a  curved  incision  at  its 
lower  part,  dividing  all  bands  and  resisting  structures  until  the  head  could  be  raised 
into  position,  then,  with  a  long  narrow-bladed  bistoury  thrust  upwards  subcuta- 
neously,  the  remainder  of  the  cicatrix  above  was  freely  divided  from  its  attachments 
imtil  it  became  perfectly  loose  and  unfolded.  The  wound  produced  was  left  to 
granulate.  The  length  of  time  necessary  for  complete  recovery  in  these  operations 
may  be  considerably  reduced,  when  the  incision  adopted  for  the  dissection  of  the  flap 
can  be  so  arranged  as  to  permit  the  union  by  sutures  of  the  edges  of  the  raw  surface 
left  behind.  With  this  object  in  view  Blasius  circumscribed  the  cicatrix  by  a  V 
incision,  and  was  able,  after  the  flap  had  been  dissected  up  and  the  natural  position 

1  Med.-Chir.  Trans,  vol.  v.  1814;  vol.  vii.  181(3. 

2  Ibid.  vol.  xiii.  1825,  p.  152. 

3  Dublin  Quart.  Journal,  vol.  xxii.  1856,  p.  93. 
1  Op.  and  Conservative  Surgery,  1865,  p.  758. 
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of  the  head  restored,  to  bring  the  edges  of  the  wound  thus  produced  together  in  a 
Y-shaped  manner  ;  but  this  procedure  is  not  altogether  free  from  the  possibility  of  a 
recurrence  of  the  deformity,  particularly  when  undertaken  before  the  period  of  after- 
contraction  in  the  scar  which  is  preserved  has  subsided.  Many  cases  are  met  with 
in  which  such  a  stretching  of  the  opposite  margins  is  altogether  impossible,  owing  to 
the  large  surface  exposed  after  the  scar  has  been  completely  set  free,  and  for  these, 
the  Indian  method  of  transporting  the  adjacent  healthy  tissue  to  fill  the  gap  and  to 
replace  that  destroyed  is  to  be  preferred.  When  such  autoplastic  measures  are  applied 
to  the  relief  of  vicious  cicatrices  of  the  neck,  the  tissue  of  which  the  flap  is  composed 
is  derived  either  from  the  chest-wall  or  from  the  lateral .  regions  of  the  neck  itself. 
The  flap  must  be  of  considerable  thickness,  raised  with  the  entire  thickness  of  the 
subcutaneous  tissue,  and  so  arranged  that  it  can  be  rotated  without  difficulty  over  the 
surface  which  it  is  intended  to  cover,  where  it  is  carefully  fixed  by  suture  to  the 
surrounding  healthy  and  cicatricial  margin.  The  earliest  of  these  operations  was 
performed  by  Carden,1  who  first  divided  the  scar  by  a  transverse  incision  through  its 
entire  extent,  drew  it  carefully  under  the  chin,  and  then,  having  raised  a  flap  from  each 
side  over  the  clavicle  and  the  neck,  united  these  in  front.  His  example  was  followed 
by  Mutter,  who  recommended  that  the  incision  through  the  scar  should  extend  from 
the  sound  skin  on  one  side  to  that  on  the  other,  and  that  a  flap  should  be  transplanted 
from  the  neck,  shoulder,  or  thorax,  after  every  band  of  adventitious  tissue  had  been 
divided.  The  flaps  from  the  neck  may  be  provided  by  dissecting  up  the  edges  of  the 
wound,  and  gliding  inwards  towards  the  median  line  two  lateral  flaps ;  or  by  leaving 
these  attached  only  above  and  below  in  the  form  of  a  bridge,  as  advocated  by  Mr. 
Mason,2  who,  after  incising  the  scar  transversely  through  its  centre,  and  thoroughly 
separating  the  two  halves,  made  two  curvilinear  cuts  along  each  side  of  the  gap,  detached 
two  bridges  of  skin,  and  displaced  these  inwards  towards  the  centre.  In  many  cases 
the  tissues  covering  the  upper  part  of  the  chest- wall  are  more  serviceable,  for  the  skin 
is  thicker,  less  prone  to  shrink  after  separation,  and  is  capable  of  providing  flaps  of 
considerable  dimensions.  Mr.  Teale  3  transplants  a  flap  from  below  the  clavicle  into 
the  gap  produced  by  the  division  of  the  cicatrix,  and  prefers,  if  the  cicatricial  surface 
be  extensive,  to  repeat  the  operation  at  several  times.  He  relies  on  the  adhesion 
between  the  deep  surface  of  the  flap  and  that  of  the  defect,  and  avoids  too  accurate 
adaptation  of  its  margins  to  the  cicatrix  by  sutures,  since  these  rarely  unite  by  first 
intention ;  but,  in  spite  of  the  disinclination  for  union  exhibited  by  these  parts,  every 
opportunity  should  be  afforded  by  the  vise  of  sutures  and  coaptation  of  the  edges  to 
ensure  a  large  surface  of  adhesion  without  suppuration  and  consequent  granulation  ; 
and,  as  remarked  by  Mr.  Holmes,4  it  is  of  especial  importance  to  secure  the  early 
union  of  the  upper  edge  of  the  flap  nearest  the  lip,  in  order  to  prevent  the  formation 
of  a  horizontal  band  of  cicatrix  likely  to  follow  sloughing  or  granulation  of  the  flap 
at  this  spot.  M.  Pean  5  attempted  to  utilise  the  cicatrix,  after  it  had  been  dissected 
up,  to  cover  the  surface  on  the  upper  part  of  the  thorax  left  by  the  transplantation 
of  a  flap  to  the  neck ;  but  the  propriety  of  this  is  questionable,  since,  by  reason  of  its 
deficient  vitality,  it  is  highly  prone  to  slough.  The  cicatrix  was  first  freed  by  dis- 
section down  to  the  upper  border  of  the  sternum,  where  it  was  left  attached,  and  the 
head  thereby  restored  to  position.  A  flap  was  then  cut  from  the  right  upper  part  of 
the  thorax,  by  a  vertical  incision  along  the  right  border  of  the  sternum,  for  its  upper 
third,  and  one  parallel  to  this  from  the  coracoid  process  downwards.  These  were 
united  below,  the  flap  raised,  and,  by  mobilising  the  pedicle,  placed  over  the  cervical 
wound ;  the  cicatricial  flap  from  the  neck  was  drawn  downwards,  so  as  partially  to 
cover  the  wound  on  the  thorax,  but  eventually  sloughed.  These  autoplastic  opera- 
tions may  be  employed  alone  or  in  combination  with  other  measures,  as  in  a  successful 
case  by  Mr.  Wood  6  with  extension  and  excisions,  and  are  effectual  in  palliating,  if 

1   Trans.  Med.  and  Surg,  Assoc,  vol.  xii.  1839.  2  St.  Thomas's  Hasp.  Hepts.  1872. 

8  Plastic  Operations.     Lond.  1857.     Med.  Times  and  Gaz.  1857,  vol.  i.  p.  564. 
4  Lancet,  1863,  vol.  i.  p.  322.  b  IS  Union  medicate,  1868,  3eme  serie,  t.  vi.  p.  191. 

6  Med.-Chir.  Trans.  1863,  vol.  xlvi.  p.  149. 
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not  altogether  removing,  many  diseased  conditions  which  were  previously  regarded 
as  beyond  the  reach  of  surgical  art. 

Transplantation  of  Skin.     Skin-grafting. 

Early  experimentation  had  demonstrated  the  feasibility  of  transferring  completely 
detached  portions  of  skin  from  an  individual,  or  one  part  of  the  body,  to  a  recent 
wound  prepared  for  it  in  another ;  but  these  attempts  remained  isolated  incidents 
and  unserviceable  for  the  general  purposes  of  practice  until  the  facility  which 
attended  such  transplantations  when  applied  to  a  granulating  surface  was  pointed 
out  by  M.  Reverdin.  This  observer,  to  whom  the  idea  had  suggested  itself  from 
observation  of  the  apparently  spontaneous  formation  of  individual  centres  of  cica- 
trisation in  granulating  wounds,  published  in  1869  an  account  of  an  experiment 
which  he  had  performed  of  transporting  small  flaps  of  the  superficial  layers  of  the 
skin  to  the  surface  of  a  wound  covered  with  granulation,  where  they  became  adhe- 
rent, grew  and  enlarged,  and  materially  accelerated  its  cicatrisation.  The  experiment 
was  repeated  by  other  surgeons  and  his  conclusions  confirmed,  and  at  present  this 
little  operation,  now  divested  by  time  and  experience  of  the  exaggerated  ideas  pre- 
viously entertained  of  its  capabilities,  remains  permanently  established  as  a  most 
valuable  therapeutic  method  in  the  treatment  of  large  and  tardily-granulating 
wounds.  Its  essential  characteristic  consists  in  the  transference  of  small  particles  of 
cutaneous  tissue,  limited  to  the  epithelium  only,  or  embracing  part  of  the  cutis,  to  a 
granulating  surface,  although  other  epithelial  structures  may  and  have  been  similarly 
treated.  Hairs  thus  implanted,  by  Schweninger,1  with  their  root-sheath  into  granula- 
tions, formed  a  centre  of  cicatrisation,  and  a  delicate  pellicle  of  new  epidermis,  not 
exceeding  the  size  of  a  sixpence,  the  lining  membrane  of  a  congenital  atheromatous 
cyst,  and  the  mucous  membrane  from  the  uvula  and  from  a  polypus  have  also  taken 
root,  and  Mr.  Macleod  2  records  an  example  of  striking  success  obtained  from  the 
epithelial  elements  of  the  fluid  from  a  recent  blister,  under  which,  when  applied  with 
its  coagulum  in  a  layer  over  the  wound,  cicatrisation  was  almost  complete  in  four 
days.  These  skin-grafts  are  ordinarily  supplied  from  another  part  of  the  body  of  the 
same  individual,  and  usually  from  some  region — such  as  the  inner  surface  of  the  arm 
— where  the  skin  is  thin  and  devoid  of  hair ;  but  they  may  be  procured  from  other 
persons,  as  in  the  grafting  from  the  skin  of  a  negro,  from  recently-amputated  limbs, 
or  from  that  of  the  cadaver.  When  the  skin  is  furnished  by  other  individuals,  those 
only  must  be  selected  who  are  free  from  constitutional  taint,  for  Drubel  3  records  a 
case  in  which  a  granulating  surface,  having  been  covered  with  clermo-epidermic 
grafts  from  an  individual,  the  subject  of  secondary  syphilis,  these  broke  down  a 
month  afterwards  consentaneously  with  an  outbreak  of  syphilitic  roseola  ;  and  even 
such  affections  as  variola  are  asserted  to  have  been  transmitted  in  this  manner. 

Three  different  methods  of  operating  have  been  employed.  M.  Reverdin  4  trans- 
planted as  far  as  possible  the  epidermis  alone,  considering  that  thin  grafts  with  very 
little  derma  succeed  much  better  than  those  comprising  the  thickness  of  the  latter ; 
and  for  this  he  proposed  the  term  '  epidermic  grafting.'  M.  Oilier,5  who  employed 
the  grafts  not  only  for  the  purpose  of  influencing  cicatrisation,  but  also  as  a  comple- 
mentary procedxire  to  plastic  operations,  preferred  pieces  of  considerable  size,  com- 
prehending the  whole  thickness  of  the  true  skin, '  dermo-epidermic  grafting,'  with  the 
view  of  substituting  for  the  thin,  delicate,  unstable  layer  of  new  formation,  which  he 
asserts  is  the  product  of  the  epidermic  method,  a  fleshy,  thick,  stable  cutaneous  layer, 
which,  in  spite  of  the  absence  of  glands,  fills  the  role  of  the  skin.  A  third  plan  of 
transplanting  the  scrapings  of  the  superficial  layers  of  the  epidermis,  '  scale-grafting,' 
was  advocated  by  M.  See  and  Dr.  Fiddes,6  but  the  results  obtained  are  confessedly 
uncertain. 

All  wounds  are  not  equally  adapted  for  the  purposes  of  grafting.     A  congenial 

1  Leitsch.  f.  Biol.  Bd.  xi.  ~  British  Med.  Journal,  1871,  vol.  i.  p.  335. 

3  Gaz.  midicale,  1881,  No.  45.  4  Archiv.  gen.  do.  Med.  1872,  p.  276. 

5  Bull,  de  VAcad.  de  Med.  1872,  p.  242,  and  Bull.  (Jen.  de  Therap.  1872,  t.  lxxxii.  p.  325. 
0  Lancet,  1876,  vol.  ii.  p.  870. 
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soil  is  necessary  for  the  success  of  the  operation,  and  the  surface  of  the  wound 
requires  special  preparation  for  the  reception  of  the  graft.  As  a  general  rule,  the 
more  closely  it  approximates  to  a  healthy  granulating  surface,  the  greater  the  proba- 
bility of  a  successful  transplant ;  but  other  conditions  than  this  are  apparently 
requisite,  for  the  grafts  may  fail  to  become  attached  to  an  apparently  healthy  sur- 
face, and  may  even  succeed  in  unhealthy  or  rupial  sores.  It  is  advisable  to  wait  until, 
by  appropriate  treatment,  the  surface  of  the  wound  becomes  covered  with  small 
uniform  red  even  granulations,  bathed  in  a  moderate  amount  of  healthy  purulent 
secretion,  and  the  margins  are  soft,  supple  and  natural.  The  operation  is  simple  in 
performance,  and  most  surgeons  select  the  method  of  Reverdin,  of  taking  small 
portions  involving  the  epidermis  only,  or  with  a  thin  section  of  the  papillary  layer 
of  the  corium.  A  small  fold  of  skin  having  been  pinched  up  with  a  fine  pair 
of  hooked  forceps,  a  piece  about  i— J  in.  in  diameter  is  shaved  off  with  a  sharp 
bistoury,  leaving  a  small  circular  dimpled  depression,  which,  if  it  does  not  involve 
the  papillary  tissue,  remains  white  and  does  not  bleed,  or  in  a  few  seconds  oozes  a 
drop  of  blood,  which  dries,  and  beneath  which  the  small  wound  rapidly  heals.  The 
small  flap  of  skin  is  then  transferred  to  the  thumb-nail  and  divided  into  four  smaller 
portions,  each  of  which  is  transferred  with  the  point  of  the  knife  to  the  granulating 
surface,  on  which  it  is  laid  with  slight  compression  at  regular  intervals  about  three- 
quarters  of  an  inch  from  the  margin  and  about  an  inch  from  each  other.  After 
completing  the  requisite  number  the  wound,  if  of  moderate  size,  may  be  simply 
covered  with  a  piece  of  '  protective '  and  surrounded  by  cotton-wool  and  a  bandage,  or 
the  grafts  may  be  separately  covered  with  strips  of  isinglass  plaster,  and  the  rest  of 
the  wound  dressed  with  some  simple  application.  In  place  of  the  bistoury,  Reverdin 
raised  the  portion  of  skin  with  a  lancet  inserted  horizontally.  Oilier  recommended  a 
large-bladed  Beer's  knife.  Ordinary  scissors  or  iris- scissors  are  employed  by  others,  and 
a  special  form  of  combination  of  scissors-forceps  was  invented  by  Mathieu.  The  grafts 
have  also  been  inserted  into  the  granulations  by  an  incision,  as  practised  by  Mr.  Pollock,1 
but  the  haemorrhage  liable  to  ensue  endangers  their  adhesion.  Much  difference  of 
practice  exists  as  to  the  size  of  the  piece  of  skin  taken,  the  epidermic  flap  of  Reverdin 
being  2  to  3  mm.  square,  whilst  the  dermo-epidermic  flaps  of  Oilier  are  from  4  to  8  cm. 
These  larger  grafts  inflict  more  pain  during  removal,  and  leave  behind  a  wound  of 
considerable  size,  which  heals  by  granulation,  and  sometimes  so  slowly  that  it  may 
be  still  unhealed  at  the  completion  of  cicatrisation  of  the  ulcer.  The  dressing  on 
subsequent  occasions  resembles  that  adopted  after  the  operation ;  the  protective  being 
removed  on  the  second  or  third  day,  the  surface  and  edges  of  the  ulcer  should  be 
cleansed  by  allowing  a  gentle  stream  of  tepid  water  from  a  sponge  to  flow  over  it, 
taking  especial  care  to  avoid  displacing  the  adherent  grafts,  and  the  same  dressing 
should  then  be  reapplied.  In  this  way  cicatrisation  may  proceed  without  any  necessity 
of  further  surgical  interference  until  the  grafts  have  attained  a  certain  size,  when 
a  second  series  of  pieces  are  engrafted  in  a  manner  similar  to  the  above. 

The  changes  which  occur  in  the  graft  after  it  has  been  placed  upon,  and  become 
adherent  to  the  granulations,  vary  somewhat,  according  to  the  size  of  the  piece 
employed.  If  the  piece  be  small,  within  a  few  days  it  loses  its  superficial  epithelium, 
which  softens  and  degenerates,  so  that  it  is  deprived  of  its  whitish  surface,  and, 
becoming  transparent,  assumes  the  colour  of  the  surrounding  granulations.  It  then 
constitutes  a  fine  delicate  smooth  membrane  permeated  with  blood-vessels,  which 
in  some  cases  requires  careful  examination  to  discover,  and  is  present  either  in  the 
form  of  a  smooth  pellicle  of  bluish  aspect,  or  as  a  red  depressed  spot  In  other 
cases,  especially  when  the  graft  is  of  larger  dimensions,  it  retains  its  whitish  aspect 
throughout.  At  a  date  which  is  variable,  but  generally  about  the  end  of  the  first  week, 
the  growth  of  new  epithelium  begins,  the  graft  assumes  a  pearly-grey  aspect,  and 
then  subsequently  becomes  white ;  it  increases  at  its  margin  usually  in  a  circular 
manner,  or  more  rapidly  on  the  side  opposed  to  the  maigin  of  the  ulcer  or  to  an  adja- 
cent graft,  sending  forth  linear  prolongations  of  epithelium  to  meet  those  developing 

1   Clin.  Soc.  Trans,  vol.  iv.  1871 ,  p.  37. 
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in  a  similar  manner  from  the  margin,  until  the  space  between  these  becomes  bridged 
over  and  the  two  coalesce.  This  activity  of  the  graft  may  be  delayed  for  many  days 
or  weeks,  and  Pollock  mentions  one  example  in  which  nine  weeks  elapsed  before  it 
exhibited  any  evidence  of  vitality.  The  extension  and  growth  of  the  graft  is  not 
indefinite,  it  rarely  increases  beyond  the  size  of  a  sixpence  or  a  shilling — a  fact  which 
proves  the  necessity  of  multiple  grafts.  It  may  attain  a  certain  size,  and  then  remain 
without  further  increase.  Oilier  saw  one  thus  become  stationary  for  four  months. 
It  may  atrophy  and  disappear  altogether  when  the  wound  is  attacked  by  erysipe- 
latous inflammation ;  or,  as  Levis  has  seen,  during  an  attack  of  fever.  A  very 
remarkable  behaviour  in  some  grafts  which  had  attained  the  size  of  a  shilling  has 
been  noted  by  Mr.  Prescott  Hewett  { ;  as  the  graft  extended  by  its  circumference  its 
central  part  became  absorbed,  so  as  to  present  a  ring-like  appearance. 

It  is  a  generally  accepted  view  that  the  essential  element  of  the  graft  is  its 
epithelium,  and  more  particularly  the  cells  of  its  deeper  layers,  the  rete  mucosum  ; 
but  in  what  manner  these  cells  act  in  determining  the  increased  activity  of  epi- 
dermal growth  which  takes  place  is  still  a  moot  point.  It  would  seem  from  some  of 
the  experiments  made  with  black-skin  grafts  to  determine  this  question,  and  in 
which  the  area  of  pigment  has  increased  with  the  growth  of  the  part,  such  as  that  of 
Bryant,  in  which  the  black  graft  enlarged  to  twenty  times  its  original  size,  and  those 
of  other  observers,  that  the  graft  increases  by  actual  proliferation  and  growth  of  its 
own  epithelium ;  but  the  results  of  these  experiments  are  by  no  means  uniform. 
Reverdin  has  seen  grafts  from  the  negro,  in  place  of  increasing,  lose  colour,  and 
become  white,  having  its  newly-formed  epithelium  around  of  natural  appearance  ;  and 
Coste  has  also  noted  that  the  grafts  gradually  paled  from  absorption  of  its  pigment. 
With  such  conflicting  experimental  evidence,  actual  conclusions  as  to  the  conduct  of 
the  epithelial  ceUs  are  difficult ;  but  Poucet  2  states,  from  microscopic  examination  of 
recent  grafts,  that  he  has  never  seen  any  indication  of  proliferation  in  the  cells  of  the 
rete  mucosum,  and  attributes  the  epidermal  new  growth  to  the  direct  act  of  the  cells 
of  the  mucous  layers,  determining  by  their  presence  and  contact  the  transformation 
of  the  embryonal  cells  of  the  granulation  into  epidermal  cells. 

The  immediate  object  of  skin-graftiDg  is  to  establish  individual  centres  in  ulcer- 
ated and  granulating  surfaces,  from  which  cicatrisation  proceeds  independently,  so  as  to 
expedite  healing  and  to  induce  an  increased  cicatrisation  from  its  margins.  This  is 
incontestable;  but  as  to  its  more  remote  objects,  the  greater  solidity  of  the  cicatrix 
and  the  prevention  of  after-contraction,  there  is  less  unanimity  of  opinion.  Many 
such  cicatrices  break  down  when  exposed  to  adverse  conditions  as  readily  as  those 
which  result  from  the  ordinary  process  of  healing ;  and  this  is  readily  conceivable 
from  the  fact  that  their  constitution  is  almost  exactly  similar  to  that  of  an  ordinary 
scar. 

R.  W.  Lyell. 


1  Lancet,  1&75,  vol.  i.  p.  124.  2  Lyon  medicule,  1871,  t.  viii.  p.  494. 
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PART    I. 

AMPUTATION  is  often  regarded  as  an  opprobrium  of  the  healing  art.  But 
while  the  human  frame  remains  liable  to  derangement  from  accident  or 
disease,  the  removal  of  hopelessly  disordered  parts,  in  the  way  most  conducive  to  the 
safety  and  future  comfort  of  the  sufferer,  must  ever  claim  the  best  attention  of  the 
surgeon.  Indeed,  the  progress  of  medical  science,  while  furnishing  the  means  of 
curing  some  affections  once  regarded  as  hopeless,  and  thus  in  one  sense  restricting 
the  field  for  the  application  of  amputation,  has  in  another  point  of  view  extended 
that  field,  by  improving  the  mode  of  operative  procedure,  and  divesting  it  of  much  of 
its  terror  and  danger ;  so  that  whereas  in  former  times  the  removal  of  a  limb  was 
only  resorted  to  in  cases  of  the  most  serious  nature,  it  is  now  often-  pi'actised  when 
the  unoffending  member  is  merely  a  source  of  inconvenience. 

It  is  instructive  to  trace  the  history  of  the  improvement  of  this  department  of 
surgery. 

Hippocrates  (b.c,  430)  recommended  only  a  very  rude  kind  of  amputation,  con- 
sisting of  cutting  through  mortified  limbs  at  some  joint,  '  care  being  taken  not  to 
wound  any  living  parts.' * 

On  the  other  hand,  Celsus,  who  seems  to  have  lived  at  the  commencement  of  the 
Christian  era,  advised  that  the  removal  of  gangrenous  limbs  should  be  effected  be- 
tween the  dead  and  living  parts,  and  so  as  rather  to  take  away  some  of  the  healthy 
textures  than  leave  any  that  were  diseased ;  and  as  he  interdicted  amputating 
through  an  articulation,  his  operations  must  often  have  been  performed  entirely 
through  sound  tissues.  He  directed  that  the  soft  parts  should  be  divided  with  a 
knife  down  to  the  bone,  and  then  dissected  up  from  it  for  some  distance,  so  as  to 
allow  the  saw  to  be  applied  at  a  higher  level.  The  rough  surface  of  the  sawn 
bone  was  then  to  be  smoothed  off,  and  the  soft  parts,  which,  as  he  tells  us,  will  be  lax 
if  this  plan  be  pursued,  were  to  be  brought  down  so  as  to  cover  the  end  of  the  bone 
as  much  as  j>ossible.  This  method  seems  calculated  to  afford  good  results ;  par- 
ticularly as  it  appears  probable  from  his  writings  that  Celsus  employed  the  ligature 
for  arresting  haemorrhage  after  amputation,2  and  dressed  the  stump  in  a  manner 
favourable  to  the  occurrence  of  primary  union. 

Archigenes,  who  practised  in  Rome  shortly  after  the  time  of  Celsus,  paid  special 

1  Hippocrates  de  Articulis,  p.  639  of  the  Sydenham  Society's  translation. 

2  On  this  interesting  point  in  surgical  history  I  am  disposed  to  agree  with  the  author  of 
the  article  'Amputation'  in  Rees's  Cyclopedia,  in  opposition  to  the  prevalent  opinion  that 
Celsus  employed  the  ligature  only  in  ordinary  wounds,  and  used  the  actual  cautery  in  ampu- 
tations. The  directions  of  Celsus  regarding  amputation  are  contained  in  his  chapter  on  the 
treatment  of  gangrene,  in  which  the  only  mention  of  haemorrhage  is  the  statement  that 
patients  often  die  of  it  during  the  performance  of  the  operation  (in  ijyso  opei-e),  referring 
doubtless  to  profuse  bleeding  resulting  from  ignorance  of  the  circulation  of  the  blood,  and  of 
any  means  of  controlling  it  in  the  limb.  Certainly  this  expression  is  no  proof  that  the  cautery 
was  used  rather  than  the  ligature :  for  the  former  is  the  more  speedy  method  of  the  two. 
Neither  is  the  absence  of  allusion  to  the  ligature  in  this  passage  any  evidence  against  its 
employment  after  amputation ;  for  the  argument  would  apply  equally  to  the  cautery,  and  no 
one  doubts  that  one  of  these  two  means  was  used.  Celsus,  who  is  remarkable  for  his 
extremely  concise  style,  leaves  us  to  refer  to  his  previous  chapter  on  wounds,  in  which  the 
subject  of  haemorrhage  is  very  ably  discussed.  In  slight  cases  pressure  with  dry  lint,  and  a 
sponge  wrung  out  of  cold  water,  is  recommended,  or  if  this  does  not  answer,  lint  steeped  in 
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attention  to  the  control  of  haemorrhage  during  the  performance  of  the  operation  ; 
and  appears  to  have  been  the  first  to  employ  for  this  purpose  a  tight  band  or  fillet 
encircling  the  limb  above  the  site  of  amputation.  But  while  in  this  he  did  good 
service,  he  applied  the  red-hot  iron  to  the  surface  of  the  stump  and  also  neglected  the 
dissection  of  the  soft  parts  from  the  bone,  advised  by  Oelsus,  though  compensating  to 
a  certain  extent  for  this  omission  by  retracting  the  integuments  before  dividing 
them.1 

Galen,  who  was  in  truth  more  of  a  physician  than  a  surgeon,  declined  still  more 
from  the  Oelsian  precepts,  and  reverting  to  the  practice  of  Hippocrates,  advised 
amputating  through  the  dead  tissues  and  applying  the  cautery  to  the  residue  of  the 
mortified  part ;  2  and  for  several  centuries  after  his  time  either  this  method  or  others 
equally  rude  and  often  much  more  barbarous  continued  to  be  employed. 

During  the  middle  ages,  the  ligature,  though  used  for  ordinary  wounds,  was 
never  thought  of  in  amputation,  and  whatever  may  have  been  the  practice  of  Celsus 
in  this  respect,  there  is  no  doubt  that  the  great  French  surgeon  Ambroise  Pare, 
when  he  so  applied  it,  in  the  middle  of  the  sixteenth  century,  had  all  the  merit  of 
originality.  But,  though  he  urged  its  superiority  over  the  cautery  with  able  argu- 
ment, supported  by  his  extensive  experience  in  both  military  and  civil  practice,  yet  his 
teaching  failed  for  a  long  time  to  influence  surgeons  generally,  either  in  his  own 
country  or  in  other  parts  of  Europe. 

The  principal  reason  for  this  appears  to  have  been  that  the  fillet,  which  was  the 
means  still  in  use  for  controlling  the  bleeding  during  the  operation,  did  not  answer 
its  purpose  effectually  even  in  the  ablest  hands  :  so  that  the  dread  of  haemorrhage  led 
most  surgeons  to  prefer  the  cautery  as  a  more  expeditious  method  than  the  ligature. 
We  even  find  .Fabricius  of  Aquapendente  repeating,  in  1618,  Galen's  timid  doctrine 
of  the  danger  of  amputating  through  living  parts  at  all  ;3  and  in  1633  the  celebrated 
Fabricius  Hildanus,  though  describing  the  ligature,  states  that  the  time  which  it 
occupies,  and  the  consequent  loss  of  blood,  make  it  suitable  only  for  the  robust  and 
plethoric,  and  declares  that  he  'cannot  sufficiently  extol  the  excellence'  of  the 
cauterium  cultellare,  or  red-hot  knife,  by  which  the  orifices  of  the  vessels  were  sealed 
while  they  were  divided.4 

In  consequence  of  this  same  fear  of  bleeding,  the  great  object  at  this  period  seems 
to  have  been  to  accomplish  the  work  of  severance  of  the  limb  as  speedily  as  possible, 

vinegar  is  to  be  used ;  but  any  portion  of  dressing  retained  in  the  wound  is  said  to  do  mischief  by 
causing  innamrnation  ;  and  on  the  same  principle  caustics  and  other  powerful  styptics,  though 
very  efficient  in  arresting  the  bleeding,  are  prohibited  because  they  produce  a  crust,  which  acts 
like  a  foreign  body.  In  more  severe  cases  the  vessels  are  to  he  tied  ;  and  finally,  '  when  the 
circumstances  do  not  even  admit  of  this,'  the  red-hot  iron  may  be  used  as  a  last  resort. 

The  only  thing  that  seems  to  me  to  give  any  colour  for  doubt  upon  this  subject,  is  the 
manner  in  which  the  ligature  is  described,  '  venae  quae  sanguinem  fundunt  apprehendendae, 
circaque  id  quod  ictum  est  duobus  locis  deligandae  intercidendaeque  sunt ;  '  language  which 
seems  rather  to  apply  to  a  partially  divided  blood-vessel  than  to  one  completely  severed ;  but 
as  the  context  shows  that  the  ligature,  as  used  by  Celsus,  was  applicable  in  the  majority  of 
cases,  and  to  more  vessels  than  one  in  the  same  wound,  it  can  hardly  be  conceived  possible 
that  the  practice  was  restricted  to  the  very  rare  case  of  partial  division. 

Again,  there  can  be  little  doubt  that  in  drawing  down  the  soft  parts  over  the  bone  after 
amputation,  Celsus  aimed  at  primary  union,  the  great  advantages  of  which  are  strongly 
insisted  on  in  the  same  admirable  chapter  on  wounds ;  but  it  is  certain  that  he  knew  that  the 
use  of  the  cautery  would  have  destroyed  any  chance  of  union  by  first  intention. 

One  argument  that  has  been  urged  on  the  other  side  is,  that  if  he  had  employed  the 
ligature  in  amputation,  it  would  hardly  have  been  neglected  by  his  successors :  but  the  slow- 
ness of  the  surgeons  of  the  sixteenth  and  seventeenth  centuries  to  adopt  it,  in  spite  of  the 
strenuous  advocacy  of  Pare,  with  all  the  advantages  of  a  printed  literature,  show  how  little 
weight  is  to  he  attached  to  this  objection.  The  utter  neglect,  during  the  middle  ages,  of  the 
(  V'lsian  method  of  amputation,  and  of  his  simple  mode  of  treating  wounds,  may  also  he 
mentioned  as  analogous  cases. 

1  Sprengel's  History  of  Medicine,  French  translation,  vol.  ii.  p.  81,  and  vol.  vii.  p.  312. 

2  Galeni  ad  Glauconem,  lib.  ii.  cap.  xi. 

•'  Hieronymi  Fahricii  ah  Aquapendente  Opera  Chiruryica,  pars  i.  cap.  xcvi, 
4  '  Porro  excellentiam  hujus  cauterii  non  satis  extollere  possum.'     G?d.  Fahricii  Hildani 
Opera  omnia,  lib.  de  Gangraena  et  Sphacelo. 
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and  this  was  often  done  without  any  attempt  whatever  to  provide  a  covering  for  the 
bone.  Scultetus,  in  1655,  depicted  the  performance  of  amputation  of  the  hand  by 
chisel  and  mallet ;  and  Purmannus,  in  his  '  Ghirurgia  Curiosa,'  written  as  late  as 
1696,  mentions  having  seen  legs  removed  by  two  different  surgeons  by  modifications 
of  a  barbarous  instrument  of  the  middle  ages,  a  sort  of  guillotine,  '  which,  by  its 
great  weight  and  sharpness,  cuts  at  once  the  skin,  flesh,  and  bones  asunder ;  '  but  he 
states  that  it  splintered  the  bone,  and  therefore,  '  all  things  considered,  the  ancient 
way  of  cutting  through  the  flesh  with  a  knife,  and  through  the  bone  with  a  saw,  is 
more  practicable,  safe,  and  certain.' J 

As  an  example  of  the  ordinary  practice  of  the  seventeenth  century  may  be  men- 
tioned that  of  Richard  "Wiseman,  Sergeant-Surgeon  to  King  Charles  II.  A  fillet 
having  been  tightly  applied,  for  the  three-fold  purpose  of  checking  haemorrhage, 
rendering  the  limb  less  sensitive  by  pressure  on  the  nerves,  and  steadying  the  soft 
parts,  which  were  retracted  by  an  assistant,  he  carried  a  crooked  knife  by  a  single 
circular  sweep  down  to  the  bone,  which  was  divided  with  the  saw  at  the  same  level, 
and  the  bleeding  was  "arrested  by  the  cautery,  or  some  kind  of  styptic.  2 

Thus  the  mode  of  amputation  employed  by  the  father  of  British  surgery  only 
two  centuries  ago  was  precisely  that  used  fifteen  hundred  years  before  by  the  Roman 
Archigenes.  And  very  unsatisfactory  were  the  results  which  it  commonly  afforded. 
The  soft  parts  were  insufficient,  even  in  the  first  instance,  to  cover  the  end  of  the 
bone,  which  was  accordingly  cauterised,  with  the  object  of  accelerating  its  inevitable 
exfoliation,  and  in  the  further  progress  of  the  case  it  tended  to  become  more  and  more 
exposed  by  the  contraction  of  the  muscles ;  and  even  if  the  patient  survived 
the  protracted  suppuration  that  ensued,  he  suffered  more  or  less  from  the  incon- 
veniences of  what  has  been  called  the  sugar-loaf  stump,  being  in  the  shape  of  a  cone, 
the  apex  of  which  was  formed  by  the  prominent  bone,  covered  either  by  a  sore  which 
refused  to  heal,  or  by  a  thin  pellicle  of  cicatrix,  very  liable  to  abrasion. 

A  great  step  towards  a  better  order  of  things  was  made  in  1674  by  the  French 
surgeon  Morel,  in  the  invention  of  the  tourniquet,3  which  though  at  first  but  a  rude 
contrivance,  being  a  stick  passed  beneath  the  fillet  and  turned  round  so  as  to  twist 
it  iip  to  the  requisite  degree  of  tightness,  furnished  the  basis  for  the  greatly  improved 
instrument  devised  in  the  early  part  of  the  following  century  by  his  distinguished 
countryman,  J.  L.  Petit.  This  consisted  essentially  of  two  metallic  plates,  which 
could  be  separated  from  one  another  by  means  of  a  screw,  so  as  to  tighten  a  strap 
which  was  connected  with  them  and  also  encircled  the  limb  :  and  it  is  upon  this 
principle  that  the  ordinary  screw  tourniquet  is  still  constructed.  From  this  time 
forward,  except  in  amputations  performed  near  the  trunk,  haemorrhage  during  the 
operation  ceased  to  be  an  object  of  dread,  and  surgeons  were  at  liberty  to  consider 
other  questions  besides  mere  rapidity  of  execution. 

The  improver  of  the  tourniquet,  and  our  own  great  countryman  Cheselden,  seem 
to  have  conceived  independently  of  each  other  the  idea  of  performing  amputation 

1  Purmannus'  Chirurgia  Curiosa,  English  transl.  book  iii.  chap.  xii. 

M  The  ligature,  though  known  to  Wiseman,  seems  not  to  have  been  adopted  by  him. 
After  describing  different  modes  of  applying  it,  in  a  way  that  shows  pretty  clearly  that  he 
had  not  practised  them,  he  writes,  '  But  the  late  discovery  of  the  royal  styptic  hath  rendered 
them  of  less  use.  But  in  the  heat  of  fight  it  will  be  necessary  to  have  your  actual  cautery 
always  ready,  for  that  will  secure  the  bleeding  arteries  in  a  moment,  and  fortify  the  part 
against  the  future  putrefaction.' — Chirurgical  Treatises,  book  vi. 

3  English  surgeons  might  dispute  with  the  French  the  honour  of  the  invention  of  the 
tourniquet.  In  a  work  written  in  1678,  published  in  1679,  entitled  Currus  Triumphalis  e 
Terebinth),  Mr.  James  Young  of  Plymouth  gives  an  account  of  a  similar  contrivance, 
apparently  produced  independently  by  himself.  He  describes  it  as  '  a  wadd  of  hard  linen 
cloth,  or  the  like,  inside  the  thigh,  a  little  below  the  inguen ;  then,  passing  a  towel  round 
the  member,  knit  the  ends  of  it  together,  and  with  a  battoon  or  bedstarf,  or  the  like,  twist  it 
till  it  compress  the  wadd  or  boulster  so  very  straight  on  the  crural  vessels  that  (the  circula- 
tion being  stopped  in  them)  their  bleeding,  when  divided  by  the  incision,  shall  be  scarce  large 
enough  to  let  him  see  where  to  apply  his  restrictives '  (p.  30).  Further  on  in  the  book  he 
states  that  the  same  principle  is  applicable  with  advantage  in  amputations  of  the  upper  limb. 
But  as  he  does  not  inform  us  how  long  he  had  used  this  expedient  before  he  wrote  the  account 
of  it,  the  credit  of  priority  must  of  course  be  accorded  to  Morel. 
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by  '  double  incision ; '  in  wbich  the  skin  and  fat  were  first  cut  through  by  a  circular 
sweep  of  the  knife  and  retracted  for  about  an  inch,  when  the  muscles  and  bone  were 
divided  as  high  as  they  were  exposed.1 

But  this,  though  a  great  improvement,  had  only  the  effect  of  diminishing  the  cicatrix 
without  covering  the  bone ;  2  and  Louis,  another  eminent  Parisian  surgeon,  believed 
that  in  the  thigh  the  objects  sought  might  be  better  attained  by  dividing  all  the  soft 
parts  at  once,  and  sawing  the  bone  at  a  higher  level.  In  order  to  allow  the  muscles 
to  contract  freely  when  divided,  he  avoided  the  use  of  the  tourniquet,  and  was  the 
first  to  employ  in  its  place  digital  compression  of  the  femoral  artery  at  the  groin. 
He  pointed  out  the  important  circumstance  that  the  muscles  on  the  posterior  aspect 
of  the  thigh,  being  divided  far  from  their  origin  at  the  pelvis,  contract  to  a  much 
greater  extent  than  those  at  the  anterior  part  of  the  limb,  which  are  connected  with 
the  bone  where  they  are  cut;  and  he  showed  that,  the  soft  parts  having  been 
severed  to  the  bone  by  a  circular  incision  and  drawn  up  with  a  linen  retractor,  the 
saw  might  be  readily  applied  two  and  a  half  inches  higher  up,  after  the  knife  had 
been  carried  through  the  attachments  of  the  anterior  muscles.3  This  method  was 
amputation  by  double  incision  on  a  different  principle ;  and  though,  in  truth,  a 
revival  of  the  practice  of  Celsus,  was  not  less  valuable  than  the  plan  of  Cheselden 
and  Petit,  and  seems  to  have  afforded  results  superior  to  theirs.4 

Louis,  however,  was  content  if  the  stump  when  healed  was  free  from  conical 
projection,5  and  did  not  aim  at  forming  a  complete  covering  for  the  bone.  This  was 
effectually  done  about  a  quarter  of  a  century  later  by  Alanson  of  Liverpool,  by 
dissecting  up  the  integuments  for  some  distance  and  then  dividing  the  muscles 
obliquely,  so  that  they  formed  a  hollow  cone,  in  the  apex  of  which  the  bone  was 
sawn  '  about  three  or  four  fingers'  breadth  higher  than  was  usually  done.'  The 
effect  of  this  was  to  '  fully  cover  the  whole  surface  of  the  wound  with  the  most 
perfect  ease ; ' 6  but  in  the  hands  of  other  surgeons  the  oblique  division  of  the  muscles 
proved  to  be  a  matter  of  considerable  difficulty,  and  the  object  was  accomplished  as 
efficiently  and  more  simply  by  Mr.  Benjamin  Bell  of  Edinburgh  7  and  Mr.  Hey  of 
Leeds  by  a  combination  of  the  methods  of  Cheselden  and  Louis ;  or,  as  Mr.  Hey 
expressed  it,  '  with  a  triple  incision,'  8  in  which  the  skin  and  fat  were  first  divided 
circularly  and  dissected  up  for  some  distance,  then  the  muscles  were  cut  at  a  higher 
level,  and  these  were  retracted  so  as  to  permit  the  bone  to  be  exposed  and  sawn 
considerably  higher.  Mr.  Hey  added  the  advice  to  cut  the  posterior  muscles  some- 
what longer  than  the  anterior,  to  compensate  for  their  greater  contraction ;  and 
thus  towards  the  end  of  last  century,  '  the  circular  operation,'  as  it  is  termed,  may 
be  said  to  have  been  brought  to  perfection. 

Meanwhile  a  different  principle  had  been  long  before  suggested  and  acted  on. 
So  early  as  1678,  Mr.  James  Young  of  Plymouth  described  '  a  way  of  amputating 

1  It  is  difficult  to  determine  to  whom  the  priority  belongs  in  this  matter.  Petit  in  his 
posthumous  work  states,  '  Je  suis  le  premier  qui  ait  coupe  les  chairs  en  deux  temps : '  and 
also,  '  J'ai  imagine  de  couper  les  chairs  en  deux  temps ; '  and  Dieffenbach,  in  his  Operative 
Surgery,  gives  1718  as  the  date  of  the  introduction  of  the  double  incision  by  Petit.  On  the 
other  hand,  Cheselden  as  distinctly  claims  the  original  idea  in  the  following  passage  in  his 
notes  to  Gataker's  translation  of  Le  Dran's  Surgery :  '  The  thing  that  led  me  to  do  this  was 
what  has  too  often  happened — the  necessity  of  cutting  off  the  end  of  the  stump  the  second 
time.  This  operation  I  proposed  to  my  master  when  I  was  his  apprentice  ;  but  he  treated  it 
with  neglect,  though  he  lived  afterwards  to  practise  it  when  he  had  seen  me  perform  it  in  the 
same  hospital.'  This  proposal  must  have  been  made  before  1711,  when,  at  the  age  of  twenty- 
two,  he  began  to  lecture  on  anatomy. 

-  This  is  well  illustrated  by  the  drawing  of  a  stump  given  by  Cheselden  in  Le  Dran's 
Surgery,  for  the  purpose  of  showing  the  good  effects  of  the  double  incision. 

3  Memoires  de  I  Academic  de  Chirurgie,  vol.  ii.  p.  286. 

4  Ibid.  vol.  iv.  p.  00. 

3  '  L'amputation  la  plus  parfaite  est,  sans  contredit,  celle  dans  laquelle  les  chairs  qui 
forment  l'extremite  du  moignon  conservent  assez  de  longueur  pour  se  maintenir  au  niveau  du 
bout  de  l'os.'     Op.  tit.  vol.  iv.  p.  41. 

6  Alanson's  Practical  Observations  on  Amputation,  2nd  edit.  p.  16. 

7  Benjamin  Bell's  System  of  Surgery,  7th  edit.  vol.  vii.  p.  260. 

5  Hey'a  Practical  Observations,  3rd  edit.  p.  527. 
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large  members,  so  as  to  be  able  to  cure  them  per  symphysin  in  three  weeks,  and 
without  fouling  and  scaling  the  bone.'  The  directions  given  for  this  method,  the 
'  first  hints '  of  which  he  says  he  had  '  from  a  very  ingenious  brother  of  ours,  Mr.  C. 
Lowdham  of  Exeter,'  are  as  follows :  '  You  are  with  the  catling,  or  some  long 
incision-knife,  to  raise  (suppose  it  the  leg)  a  flap  of  the  membranous  flesh  covering  the 
muscles  of  the  calf,  beginning  below  the  place  where  you  intend  to  make  excision, 
and  raising  it  thitherward  of  length  enough  to  cover  the  stump;  having  so  done, 
turn  it  back  under  the  hand  of  him  that  gripes ;  and  as  soon  as  you  have  severed 
the  member,  bring  this  flap  of  cutaneous  flesh  over  the  stump,  and  fasten  it  to  the 
edges  thereof  by  four  or  five  strong  stitches.' '  Eighteen  years  later,  Yerduin,  a 
surgeon  of  Amsterdam,  ignorant  apparently  of  what  Lowdham  had  done,  provided 
like  him  a  covering  for  the  end  of  the  stump  from  the  calf;  but,  instead  of  cutting 
from  below  upwards,  and  only  raisiDg  the  integuments,  he  thrust  a  knife  behind  the 
bones  at  the  part  where  he  intended  to  divide  them,  and  cutting  downwards  formed 
a  muscular  flap,  which  he  afterwards  supported  by  an  apparatus  devised  for  the 
purpose  of  pressing  the  cut  surfaces  together  so  as  to  check  bleeding  without  the 
use  of  either  cautery  or  ligature.2  This  machine  being  complicated  and  unsatisfactory, 
was  rejected  in  1750  by  M.  Garangeot,3  Avho,  substituting  the  ligature  for  it,  but 
retaining  in  other  respects  the  method  of  Yerduin,  brought  amputation  of  the  leg 
to  the  form  in  which  it  is  still  often  practised  at  the  present  day. 

The  same  principle  was  applied  to  the  thigh,  in  1739,  by  Ravaton,  of  Landau; 
but  instead  of  one  long  flap  he  made  two  short  ones.  Having  divided  all  the  soft 
parts  circularly,  he  thrust  a  knife  down  to  the  bone  on  the  anterior  aspect  of  the 
limb,  a  hand's-breadth  higher  up,  and  cut  down  to  the  circular  wound ;  and,  having 
made  a  similar  longitudinal  incision  behind,  dissected  up  the  square  lateral  flaps  thus 
formed,  and  sawed  the  bone  where  it  was  exposed  at  their  angle  of  union,  and 
brought  them  together  after  tying  the  vessels.4 

Yermale,  surgeon  to  the  Elector  Palatine,  soon  afterwards  formed  the  flaps  more 
easily,  and  of  a  shape  better  adapted  for  union,  by  introducing  a  knife  at  the  front 
of  the  limb  and  pushing  it  round  the  bone  at  one  side,  so  as  to  make  it  emerge  at 
the  opposite  point  behind,  and  then  cutting  a  flap  of  rounded  form  by  carrying  the 
knife  in  a  curved  manner  downwards  and  outwards,  the  same  process  being  repeated 
on  the  other  side.5 

The  flap  operation,  performed  either  by  cutting  from  without  inwards  or  by 
transfixion,  was  occasionally  employed  by  various  surgeons  in  the  latter  half  of  last 
century ;  but  found  its  most  strenuous  advocate  in  the  late  Mr.  Listen,  and  at  one 
time  seemed  likely  to  supersede  the  circular  method  altogether.  Its  great  merit  in 
those  days  of  painful  surgery  was  its  facility  and  speed ;  for  the  flaps  were  cut  with 
great  rapidity,  and  when  they  were  drawn  up  by  the  assistant,  the  bone  was  exposed 
with  the  utmost  readiness  at  the  part  where  it  was  desirable  to  divide  it;  whereas,  in 
the  circular  operation,  to  dissect  up  the  ring  of  integuments  was  a  somewhat  trouble- 
some and  tedious  process,  especially  in  a  limb  increasing  in  thickness  upwards  like 
the  thigh,  and  the  use  of  a  retractor  was  often  necessary,  in  order  that  the  saw  might 
be  applied  at  a  sufficiently  high  level. 

As  regards  the  immediate  results  of  the  two  methods,  the  principal  difference 
between  them  was  that  the  flaps,  when  formed  by  transfixion,  contained  a  large 
amount  of  muscle,  while  the  circular  mode  furnished  a  covering  chiefly  from  the 
integument.  In  this  respect  the  flap  operation  was  at  first  supposed  to  have  a  great 
advantage,  as  providing  a  muscular  cushion  for  the  end  of  the  stump.  But  this 
opinion  was  shaken  by  further  experience.  The  muscular  part  of  the  covering,  no 
longer  discharging  its  normal  physiological  function,  degenerates  and  dwindles,  while 

1  James  Young's  Currus  Triwnphalis  e  Terebinl/to,  p.  108.  A  copy  of  this  interesting 
book  exists  in  the  library  of  the  Royal  Medical  and  Chirurgical  Society  of  London. 

2  Memoires  de  VAcademie  de  Chiritrgie,  vol.  ii.  p.  244. 

3  Ibid.  p.  261. 

4  Ravaton's  Traite  d' 'Amies  a  feu,  p.  405;  also  Mimoires  de  VAcademie,  vol.  ii.  p.  251. 

5  Le  Draris  Surgery,  Gataker's  translation,  p.  431. 
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the  integument  tends  to  become  thicker  and  firmer,  so  that  the  ultimate  results  of 
the  flap  and  circular  operations  present  no  material  difference.  On  the  other  hand, 
at  the  time  of  the  performance  of  the  operation,  the  method  by  transfixion  has  the 
great  disadvantage  that  the  muscular  element  in  the  flap  is  almost  always  redundant, 
and  has  to  be  tucked  back  to  permit  the  edges  of  the  skin  to  be  stitched  together,  the 
natural  result  being  tension  and  confinement  of  discharges  and  consequent  inflamma- 
tory disturbance.  In  the  very  case  in  which  the  flap  operation  was  first  employed, 
viz.  in  the  upper  part  of  the  leg,  the  muscular  mass  proved  very  inconvenient  from 
its  redundancy  when  the  calf  was  largely  developed  ;  and  even  under  more  favourable 
circumstances  the  heavy  and  contractile  flap  was  apt  to  shift  from  its  position  or  to 
drag  down  the  skin  of  the  front  of  the  leg,  so  as  to  stretch  it  on  the  cut  end  of  the 
tibia,  and  induce  ulceration.  Hence  Mr.  Liston  himself,  so  early  as  1839,  preferred 
in  muscular  subjects  a  short  posterior  flap  and  an  anterior  one  of  the  same  length, 
composed  of  integument  only ; l  and  in  the  latter  period  of  his  practice  he  changed 
this  for  the  following  modification  of  the  circular  operation,  which  was  also  suggested 
independently  by  Mr.  Syme,  and  was  used  by  him  for  many  years  in  all  cases  of 
amputation  in  this  situation.  The  skin  and  fat  are  divided  by  two  crescentic  incisions 
with  the  convexity  downwards,  so  as  to  form  short  antero-posterior  flaps  of  the 
integument,  which  is  then  dissected  up  considerably  higher  than  their  angle  of  union, 
after  which  the  operation  is  completed  as  in  the  ordinary  circular  method.2  This 
plan  gives  essentially  the  same  result  as  the  circular  mode,  while  the  luising  of  the 
integument  is  facilitated,  and  its  edges  can  be  accurately  adapted  to  each  other  with- 
out any  of  the  puckering  that  occurred  at  the  angles  of  the  wound  after  the  old 
operation ;  and  experience  shows  that  when  the  soft  parts  have  been  divided  in  this 
way  they  are  cpiite  as  favourably  disposed  for  primary  union  as  when  cut  more 
smoothly  in  the  form  of  flaps. 

In  the  lower  part  of  the  thigh  also,  the  presence  of  the  contractile  element  in  the 
flaps  was  found  to  be  injurious  by  increasing  the  disposition  to  protrusion  of  the  bone, 
from  the  action  of  the  powerful  hamstring  muscles,  cut  so  far  from  their  origin  at  the 
pelvis.  Mr.  Syme  accordingly  adapted  his  modification  of  the  circular  method  to 
that  situation ;  3  and  I  can  testify  to  the  sufficiency  of  the  covering  which  it 
afforded. 

The  longer  time  required  for  this  operation  than  that  by  flap  was  rendered  a 
matter  of  no  moment  by  the  discovery  of  anaesthesia  in  surgery,  in  the  year  1846.4 
Independently  of  the  relief  from  bodily  and  mental  suffering  procured  by  this 
great  event,  it  must  be  regarded  as  an  era  in  the  history  of  amputation,  of  at  least 
equal  importance  with  the  invention  of  the  tourniquet ;  because,  pain  being  abolished 
during  the  operation,  as  well  as  dangerous  haemorrhage,  surgeons  are  now,  in  the 
great  majority  of  cases,  deprived  of  all  excuse  for  sacrificing  anything,  either  in  plan 
or  execution,  to  mere  rapidity  of  performance,  and  are  enabled  to  regard  simply  what 
will  most  promote  the  two  great  ultimate  objects  in  amputation — safety  to  life,  and 
usefulness  of  the  stump. 

With  regard  to  the  latter  object,  it  was  till  lately  an  understood  thing  that  the 
end  of  the  stump  was  not  adapted  for  bearing  any  part  of  the  weight  of  the 
body.  Being  tender  from  the  presence  of  the  cicatrix,  it  was  not  allowed  by 
the  instrument-makers  to  touch  the  artificial  limb  at  all ;  the  apparatus  being 
applied  partly  to  the  sides  of  the  stump,  but  chiefly  to  some  bony  prominence  resting 
on  the  upper  edge  of  the  socket — the  tuberosity  of  the  ischium  when  the  thigh  is 
concerned,  and  in  the  leg  the  internal  tuberosity  of  the  tibia,  the  head  of  the  fibula, 
and  especially  the  lower  border  of  the  patella,. 

To  this  general  rule,  however,  a  striking  exception  was  presented  by  the  amputa- 
tion at  the  ankle  devised  by  Mr,  Syme,  in  which  the  bones  are  divided  just  above 
the  malleoli,  where  they  present  a  broad  surface  for  diffusing  the  pressure  over  the 

1  Liston 's  Element*  of  Surge)  y,  2nd  edit.  p.  786. 

2  Syme's  Principles  of  Surgery,  5th  edit.  p.  168. 

3  Ibid.  p.  170. 

4  See  the  Essay  on  Anaesthetics  in  this  work. 
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integument  of  the  heel  turned  up  to  cover  them,  specially  fitted  by  the  character  of 
its  epidermic  investment  a,nd  subcutaneous  fibro-adipose  cushion  for  bearing  the 
weight  of  the  body,  while  the  cicatrix  lies  well  forward  out  of  reach  of  pressure. 
The  result  is  that  the  patient  can  stand  on  the  end  of  the  stump  as  on  the  natural 
sole ;  and  when  the  deficient  spring  of  the  arch  of  the  foot  is  compensated  by  some 
elastic  material  contained  in  a  very  simple  boot,  the  limb  proves  nearly  as  useful  as 
in  its  normal  condition. 

Subsequent  experience  has  shown  that  similar  advantages  may  be  attained  to  a 
greater  or  less  degree  in  stumps  formed  by  amputation  higher  up  the  limb.  It  is 
easy  by  proper  management  to  ensure  the  cicatrix  falling  out  of  reach  of  compression 
by  the  end  of  the  bone ;  and  the  integument,  though  tender  in  the  first  instance, 
gradually  acquires  a  brawny  and  callous  character  when  subjected  to  regulated 
pressure,  like  the  skin  over  the  dorsal  aspect  of  the  cuboid  bone  in  talipes  varus,  and 
tlms  becomes  able  to  bear  the  whole  or  part  of  the  weight  of  the  body  according  to 
the  breadth  of  the  cut  surface  of  the  bone,  and  the  consequent  diffusion  of  the 
pressure.  Indeed,  stumps  possessing  these  qualities  were  occasionally  obtained  as 
long  ago  as  the  time  of  Alanson,  who,  speaking  of  the  condition  of  a  patient  on 
whom  he  had  performed  amputation  above  the  ankle  by  posterior  flap,  says  :  '  He  has 
been  several  voyages  to  sea,  and  done  his  business  with  great  activity.  He  bears 
the  pressure  of  the  machine  totally  upon  the  end  of  the  stump,  and  has  not  been 
troubled  with  the  least  excoriation  or  soreness.' '  But  it  is  easy  to  understand  why 
such  results  were  altogether  exceptional  so  long  as  the  covering  for  the  ends  of  the 
bones  was  provided  by  a  posterior  flap,  which,  from  the  force  of  gravity  and  the 
preponderating  power  of  the  posterior  muscles  over  those  at  the  anterior  aspect  of 
the  limb,  must  always  tend  to  drop  from  its  original  position,  and  leave  some  part 
of  the  bone  to  be  covered  only  by  cicatrix.  And  independently  of  this,  in  the  case 
of  the  leg,  the  tibia  being  covered  in  front  merely  by  the  skin,  a  scar  placed  anteriorly 
is  much  more  likely  to  suffer  from  pressure  against  the  bone  than  one  situated 
posteriorly.  The  amputation  at  the  ankle  is,  indeed,  by  posterior  flap ;  but  the  full 
rounded  cushion  formed  by  the  cup-shaped  integument  of  the  heel  renders  this  an 
entirely  exceptional  case.  It  is  plain,  therefore,  that  with  reference  to  fitness  of  the 
stump  for  bearing  the  weight  of  the  body,  preference  should  be  given  to  an  anterior 
flap,  which  moreover  has  the  great  advantage  of  allowing  a  dependent  opening  for 
the  escape  of  discharge. 

The  recognition  of  the  advantages  of  the  anterior  flap  is  due  to  the  labours  of  two 
English  surgeons,  the  late  Mr.  Teale  of  Leeds  and  Mr.  Garden  of  Worcester,  working 
independently  of  each  other,  and  proceeding  by  different  methods.  Mr.  Teale,  who 
had  the  priority  in  publication,  formed  a  long  anterior  and  short  posterior  flap  in  the 
following  manner.  Having  ascertained  by  measurement  the  semi- circumference  of 
the  limb  where  the  bone  was  to  be  divided,  he  first  traced  with  pen  and  ink  upon  the 
kin  four  lines  of  that  length ;  two  longitudinal,  extending  downwards  along  the 
sides  of  the  limb,  and  two  transverse,  of  which  one  joined  in  front  the  lower  ends  of 
the  longitudinal  lines,  while  the  other  ran  across  behind  from  one  longitudinal  line 
to  the  other  at  the  distance  of  a  quarter  of  their  length  from  their  upper  extremities. 
Two  rectangular  flaps  of  very  unequal  lengths  being  thus  mapped  out,  he  raised 
them,  including  the  muscles  as  well  as  the  integuments,  by  cutting  from  without 
inwards,  and  sawed  the  bone  at  their  angle  of  union ;  then,  after  tying  the  vessels, 
he  bent  the  long  anterior  flap  upon  itself,  that  it  might  '  form  a  kind  of  pouch  for 
the  end  of  the  bone,'  turning  up  its  lower  edge  to  meet  that  of  the  short  posterior 
flap,  to  which  it  was  carefully  adjusted  and  united  by  a  few  points  of  suture,  some 
stitches  being  also  introduced  where  the  edges  of  skin  met  at  the  sides  of  the 
stump.2 

Experience  with  this  method  has  shown  that  in  properly  selected  cases  it  gives 
admirable  results  ;  the  patient  being  often  able  to  rest  his  entire  weight  upon  the  end 
of  the   stump ;  and  even  where  this  is  not  fully  the  case,  the  distribution  of  the 

1  Alanson,  On  Amputation,  p.  133.  2  Teale,  On  Amputation,  pp.  34  et  seq. 
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pressure  between  the  end  of  the  stump  and  the  bony  prominences  which  formerly 
alone  sustained  it  greatly  increases  the  comfort  and  steadiness  of  locomotion. 

Nevertheless  it  must  be  admitted  that  Mr.  Teale's  operation  has  serious  draw- 
backs. Precise  accuracy  of  execution  being  essential  to  its  success,  it  demands  a 
degree  of  time  and  pairs  which,  under  ordinary  circumstances,  would  certainly  not 
be  grudged,  if  really  necessary,  but  which  most  surgeons  would  be  glad  to  be  saved, 
and  which  sometimes,  as  in  the  pressure  of  military  practice,  could  not  well  be  given. 
Again  the  cut  surface  is  more  extensive  than  with  ordinary  modes  of  amputation, 
involving  a  larger  number  of  vessels  to  secure,  and  also,  under  some  conditions  of 
healing,  a  more  profuse  suppuration.  But  the  greatest  objection  to  this  method  with 
a  view  to  its  general  application  is  the  high  division  of  the  bone  which  would  fre- 
quently be  required  in  order  to  form  the  long  anterior  flap.  This  defect  is  of  course 
most  marked  when  the  limb  is  of  considerable  thickness  at  the  seat  of  amputation, 
and  shows  itself  in  its  most  exaggerated  form  in  the  thigh  of  a  muscular  subject. 
Thus  in  a  particular  instance,  where  the  development  was  by  no  means  extraordinary, 
the  dimensions  were  such  that,  supposing  the  anterior  transverse  incision  made  at 
the  level  of  the  upper  border  of  the  patella,  it  would  have  been  necessary,  in  order 
to  preserve  Mr.  Teale's  proportions,  to  saw  the  bone  eleven  inches  further  up,  or  full 
five  inches  higher  than  if  the  modified  circular  operation  had  been  performed.  This 
would  seriously  have  increased  the  danger,  which  is  always  greater  the  nearer  the 
seat  of  amputation  is  to  the  trunk,1  while,  in  case  of  recovery,  the  short  stump  would 
have  been  very  inferior  in  usefulness  on  account  of  the  slightness  of  the  leverage  it 
could  have  exerted  in  controlling  the  movements  of  an  artificial  limb. 

The  same  disadvantage  would  often  be  experienced  in  applying  the  method  to  the 
leg.  Near  the  ankle,  indeed,  where  the  limb  is  small  and  the  anterior  flap  short  in 
proportion,  the  operation  is  comparatively  free  from  this  objection.  But  if  the  cir- 
cumstances of  the  case  should  render  it  necessary  to  amputate  higher  in  the  limb,  the 
rapid  increase  of  the  thickness  of  the  calf  would  necessitate  a  high  division  of  the 
bone  greatly  out  of  proportion  to  the  extent  of  the  injury  or  disease  of  the  soft  parts. 
In  a  leg  of  about  average  development  the  amputation  at  Mr.  Teale's  seat  of  election, 
dividing  the  bones  just  below  the  calf,  would  require  the  integuments  to  be  sound  to 
the  level  of  the  tip  of  the  internal  malleolus.  But  if  the  skin  happened  to  be  unsound 
to  a  quarter  of  an  inch  above  that  level,  the  bones  woxdd  have  to  be  divided  an  inch 
higher ;  and  a  difference  of  three-quarters  of  an  inch  in  the  skin  would  involve  a  loss 
of  two  inches  of  the  bones ;  and  again  an  affection  of  the  integuments  implicating 
less  than  two  inches  above  the  tip  of  the  malleolus  would  require  a  division  of  the 
bones  full  four  inches  above  Teale's  seat  of  election.  And  in  the  last-named  situation, 
where  the  calf  is  thickest,  the  very  long  flap,  consisting  in  the  greater  part  of  its 
breadth  of  skin  alone,  would  be  very  liable  to  suffer  from  sloughing. 

From  considerations  like  these  some  of  the  staunch  est  advocates  of  Mr.  Teale's 
method  are  now  disposed  to  restrict  it  to  the  lower  part  of  the  leg  and  just  above  the 
knee,  where,  by  turning  to  account  the  integument  over  the  patella,  which  is  not  used 
in  ordinary  operations,  the  anterior  flap  may  be  made  of  the  requisite  length  without 
specially  high  division  of  the  bone. 

Mr.  Carclen  proceeded  upon  a  much  more  simple  plan,  forming  a  rounded 
anterior  flap  of  integument  only,  without  any  posterior  flap,  and  retracting  the  soft 
parts  somewhat  from  the  bone  before  dividing  it  with  the  saw  ;  '  thus  forming  a  flat- 
faced  stump  with  a  bonnet  of  integument  to  fall  over  it.'  2  This  practice  he  bega,n 
as  early  as  1846,  nine  years  before  Mr.  Teale  first  employed  his  rectangular  operation ; 
and  though  refraining  from  publication,  he  obtained  from  that  time  forward  most 
admirable  results,  both  in  safety  to  life  and  the  amount  of  pressure  that  could  be 
borne  by  the  end  of  the  stump. 

It  was  principally  at  the  knee,  where  amputation  had  not  previously  been  much 

1  This  principle  has  been  pithily  expressed  by  Dieffenbach  in  the  words  '  zollweise  steigt 
die  Gefahr.'     (Operative  Chirurgie,  vol.  ii.  p.  822.) 

2  See  On  Amputation  by  Single  Flap.  By  Richard  Garden,  F.E.O.S.,  &c.  p.  6.  This  is 
a  reprint  of  an  article  in  the  British  Medical  Journal,  April  ]864. 
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practised,  that  Mr.  Garden  applied  his  principle.  The  operation  at  this  situation  is 
thus  described  by  him.  '  The  operator,  standing  on  the  right  side  of  the  limb,  seizes 
it  between  his  left  forefinger  and  thumb  at  the  spots  selected  for  the  base  of  the  flap, 
and  enters  the  point  of  the  knife  close  to  his  finger,  bringing  it  round  through  skin 
and  fat  below  the  patella  to  the  spot  pressed  by  his  thumb ;  then  turning  the  edge 
downwards  at  a  right  angle  with  the  line  of  the  limb,  he  passes  it  through  to  the 
spot  where  it  first  entered,  cutting  outwards  through  everything  behind  the  bone. 
The  flap  is  then  reflected,  and  the  remainder  of  the  soft  parts  divided  straight  down 
to  the  boue  :  the  muscles  are  then  slightly  cleared  upwards  and  the  saw  is  applied,' 
through  the  bases  of  the  condyles.  '  Or  the  flap  may  be  reflected  first,  and  the  knee 
examined,  particularly  if  the  operator  be  undetermined  between  resection  and  ampu- 
tation. In  amputating  through  the  condyles,  the  patella  is  drawn  down  by  flexing 
the  knee  to  a  right  angle  before  dividing  the  soft  parts  in  front  of  the  bone ;  or  if 
that  be  inconvenient,  the  patella  may  be  reflected  downwards.'  l 

This  operation,  when  contrasted  with  amputation  in  the  lower  third  of  the  thigh, 
presents  a  remarkable  combination  of  advantages.  It  is  less  serious  in  its  immediate 
effects  upon  the  system,  because  a  considerably  smaller  portion  of  the  body  is  removed, 
and  also  because,  the  limb  being  divided  where  it  consists  of  little  else  than  skin, 
bone,  and  tendons,  fewer  blood-vessels  are  cut  than  when  the  knife  is  carried  through 
the  highly  vascular  muscles  of  the  thigh ;  the  popliteal  and  one  or  two  articular 
branches  being,  as  a  general  rule,  all  that  require  attention,  so  that  loss  of  blood  is 
much  diminished.  In  the  further  progress  of  the  case  the  tendency  to  protrusion  of 
the  bone,  which  often  causes  inconvenience  in  amputation  in  the  thigh,  is  rendered 
comparatively  slight  by  the  ample  extent  of  the  covering  provided,  and  also  by  the 
circumstance  that  the  divided  hamstrings  slip  up  into  their  sheaths,  so  that  the 
posterior  muscles  have  comparatively  little  power  to  produce  retraction.  The  supe- 
riority of  the  operation  is  equally  conspicuous  as  regards  the  ultimate  usefulness  of 
the  stump,  which  from  its  great  length  has  full  command  of  the  artificial  limb,  while 
its  extremity  is  well  calculated  for  sustaining  pressure,  both  on  account  of  the  breadth 
of  the  cut  surface  of  the  bone  divided  through  the  condyles  and  from  the  character 
of  the  skin  habituated  to  similar  treatment  in  kneeling.  Considering  therefore  that 
this  procedure  can  be  substituted  for  amputation  of  the  thigh  in  the  great  majority 
of  the  cases  both  of  injury  and  disease  formerly  supposed  to  demand  it,  'Garden's 
operation '  must  be  regarded  as  a  great  advance  in  surgery. 

It  is  also  of  great  value  with  reference  to  the  general  question  of  the  best  mode 
of  amputating  in  the  lower  limb.  It  confirms  completely  the  conclusion  which  was, 
indeed,  obvious  enough  from  theoretical  considerations,  that  ihere  is  no  special  virtue 
in  the  rectangular  shape  of  the  flaps  advised  by  Mr.  Teale,  but  that  the  advantages 
claimed  for  his  method  may  be  attained  by  much  more  simple  means. 

Nevertheless  to  extend  the  method  by  anterior  flap  of  skin  alone  to  the  thigh  and 
leg,  as  advised  by  Mr.  Garden,  does  not  seem  to  me  judicious.  A  flap  of  integument 
alone,  sufficiently  long  to  cover  the  entire  diameter  of  the  limb,  must  be  liable  to  the 
risk  of  sloughing ;  and  I  cannot  but  think  it  wise,  when  the  muscular  element  is 
available  for  the  purpose,  to  follow  Mr.  Teale's  example  by  including  it  in  the  com- 
position of  the  flap.  An  operation  thus  intermediate  between  those  of  Garden  and 
Teale,  with  a  rounded  muscular  anterior  flap  somewhat  shorter  than  Teale's,  and 
compensating  for  its  diminished  length  and  for  the  absence  of  a  posterior  flap  by 
retracting  the  muscles  before  applying  the  saw,  was  practised  in  the  thigh  by  Mr. 
Spence  of  Edinburgh  before  Mr.  Card  en  published,  and  yielded  very  good  results.2 
But  this  operation  involves  as  high  a  division  of  the  bone  as  Mr.  Teale's,  and  it 
therefore  became  an  important  question  whether  its  advantages  might  not  be  attained 
by  some  method  free  from  this  objection.  The  essential  object  to  be  aimed  at  is  that, 
while  the  covering  for  the  bone  shall  be  ample,  the  tender  cicatrix  shall  be  placed 
sufficiently  far  back  on  the  end  of  the  stump  to  be  well  out  of  the  way  of  pressure 
between  the  end  of  the  bone  and  the  bottom  of  the  socket  of  the  artificial  limb.    And 

1   Op.  cit.  p.  6.  2  Edinburgh  Monthly  Journal,  Nov.  1859, 
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if,  consistently  with  attaining  this  object,  the  anterior  flap  could  be  shortened  and 
eked  out  with  a  short  posterior  flap,  it  is  plain  that  in  exact  proportion  to  the  extent 
to  which  this  was  done  would  be  the  length  of  bone  gained,  with  corresponding 
diminution  of  clanger  and  increase  of  usefulness  of  the  stump.  Now  it  fortunately 
happens,  both  in  the  calf  of  the  leg  and  in  the  thigh,  that  the  bone  lies  far  forward 
among  the  muscles,  so  that  even  its  posterior  surface  is  considerably  anterior  in  position 
to  the  longitudinal  axis  of  the  limb.  Hence  a  flap  as  long  as  two-thirds  of  the 
diameter  of  the  limb  would  ensure  the  scar  being  considerably  behind  the  point  of 
pressure  ;  while  a  posterior  flap  half  as  long  as  the  anterior  one  would  be  sufficient 
to  complete  the  covering.  The  posterior  flap/  being  short,  may  be  made  of  integument 
only,  without  any  risk  of  sloughing,  thus  getting  rid  of  the  bulk,  weight,  and  con- 
tractility of  a  posterior  muscular  flap.  On  the  other  hand,  the  anterior  flap,  being 
still  somewhat  lengthy,  should  be  raised  so  as  to  contain  a  good  deal  of  muscle,  which 
will  be  useful  not  only  by  ensuring  sufficient  vascular  supply,  but  also  by  increasing 
the  thickness  of  the  cushion  below  the  bone ;  while  any  tendency  to  retraction  that 
it  possesses  (small  compared  with  that  of  the  posterior  muscles)  will  be  counteracted 
by  the  force  of  gravity,  through  which  it  will  naturally  tend  to  occupy  its  proper 
place. 

Such  was  the  plan  of  amputating  which  I  ventured  to  recommend  for  the  thigh 
and  the  calf  in  the  first  edition  of  this  work,  on  theoretical  grounds  which  subsequent 
experience  has  only  tended  to  confirm.  The  details  of  the  method,  as  applied  to  these 
two  situations  respectively,  will  be  found  described  in  subsequent  pages. 

Before  considering  the  operations  best  adapted  for  particular  cases  of  amputation, 
it  will  be  well  to  allude  in  a  general  way  to  the  necessary  instruments,  and  the  mode 
of  using  them. 

The  amputating  knife  should  have  a  straight  and  strong  back,  and  a  sharp  point, 
near  which  the  edge  should  present  a  gentle  convexity.  In  the  old  circular  amputa- 
tion, a  curved  knife  with  a  blunt  extremity  was  employed  to  divide  the  integument 
at  one  continuous  sweep  ;  but  as  the  modified  operation  is  always  preferable,  in  which 
the  skin  is  cut  in  the  form  of  short  semilunar  flaps,  this  somewhat  clumsy  implement 
may  now  be  entirely  dispensed  with.  For  a  flap  operation  performed  by  transfixion, 
the  blade  should  be  about  half  as  long  again  as  the  diameter  of  the  limb ;  but  when 
the  soft  parts  are  cut  from  without  inwards,  a  much  shorter  knife  will  answer 
the  purpose,  and  should  therefore  be  preferred,  as  the  movements  of  the  smaller 
instrument  can  be  directed  with  greater  precision  and  speed.  For  removing  a  finger 
or  toe,  something  intermediate  between  the  tapering  bistoury  often  used  in  France 
and  the  old  round-bellied  English  scalpel  will  be  found  to  combine  the  advantages  of 
both,  without  the  inconveniences  of  either,  being  equally  adapted  for  piercing  and 
cutting. 

In  using  the  knife,  the  young  practitioner  will  have  to  unlearn  some  of  the  habits 
he  has  acquired  in  anatomical  study.  The  object  being  now  simply  to  divide  the 
resisting  textures  efficiently,  the  stroking  and  scratching  movements  of  the  dissecting- 
room  must  be  changed  for  a  free  sawing  motion  :  and  for  this  purpose  the  knife  must 
be  held  firmly  in  the  hand,  instead  of  being  kept  in  the  feeble  position  best  suited  for 
the  investigation  of  delicate  structures. 

There  is  another  error  to  which  the  habits  of  dissection  may  lead,  far  more 
serious  than  a  cramped  and  awkward  use  of  the  knife,  viz.  that  of  directing  the  edge 
of  the  instrument  towards  the  skin  in  raising  a  flap  of  integument.  Such  a  practice, 
necessary  in  anatomy,  in  order  to  leave  the  subcutaneous  structures  intact,  will,  if 
carried  into  amputation,  most  seriously  endanger  the  vitality  of  the  flap,  which  derives 
its  supply  of  nourishment  from  vessels  ramifying  in  the  fat,  and  must  perish  if  those . 
vessels  are  extensively  divided  through  scoring  of  the  tela  adiposa.  I  am  satisfied 
that  integument  designed  to  form  a  covering  for  the  stump  is  often  made  to  slough 
for  want  of  scrupulous  attention  to  this  simple  point. 

The  skin  should  always  be  cut  perpendicularly  to  its  surface,  for  if  it  is  bevelled 
off  to  a  thin  edge,  it  is  not  only  unsuited  in  shape  for  adaptation  with  a  view  to 
primary  union,  but  the  margin  may  slough  for  lack  of  nutriment. 
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In  transfixing  a  limb,  the  direction  of  the  knife  must  of  course  be  changed  as  it 
passes  round  the  bone,  in  order  that  it  may  emerge  at  the  opposite  aspect ;  but  it  is 
desirable  that  this  should  be  done  in  a  continuous  manner ;  for  if  the  instrument  be 
thrust  in  for  a  certain  distance,  and  then  partially  withdrawn  and  made  to  follow  a 
new  track,  the  punctured  wound  first  made  may  cause  verjr  troublesome  haemorrhage, 
if  a  considerable  arterial  branch  happen  to  be  divided  in  it. 

In  passing  the  knife  round  a  bony  prominence,  such  as  the  shoulder,  care  must  be 
taken  to  hold  the  limb  in  such  a  position  as  shall  relax  the  parts  that  are  to  be 
pierced,  otherwise  what  might  be  quite  easy  may  prove  impossible  ■  and  in  the  latter 
part  of  the  process,  when  the  point  of  the  knife  is  advancing  in  a  greatly  altered 
direction,  it  is  important  to  keep  the  back  rather  than  the  edge  directed  outwards,  in 
order  to  avoid  cutting  the  base  of  the  flap. 

In  amputating  at  a  joint,  if  the  tissues  are  healthy,  the  division  of  the  soft 
parts  completes  the  process,  there  being  no  need  to  take  away  the  articular  cartilage, 
which  is  almost  as  favourably  circumstanced  for  healing  as  vascular  structures. 
Thus,  when  a  finger  "is  removed  at  the  metacarpo-phalangeal  joint,  the  whole  wound 
may  unite  by  first  intention ;  or  if  suppuration  occurs,  the  cartilage  undergoes  a 
change  into  granulations  by  a  process  so  speedy  as  hardly  to  delay  the  cure. 

The  saw,  for  dividing  the  bone  in  other  cases,  should  be  broad-bladed,  with  a 
stout  back,  like  the  '  fine  saw  '  of  the  carpenter,  and  should  have  small  but  well-set 
teeth.  In  applying  the  instrument,  its  heel  being  placed  upon  the  bone,  previously 
cleared  of  soft  parts  by  a  circular  sweep  of  the  knife,  it  should  in  the  first  instance 
be  drawn  with  firm  pressure  towards  the  operator,  so  as  to  make  a  groove  which  it 
will  have  no  disposition  to  quit  in  the  first  forward  stroke.  The  bone  is  thus  cut 
precisely  at  the  place  desired. 

The  assistant  who  holds  the  limb  must  take  care  not  to  press  it  forcibly  upwards, 
otherwise  the  saw  will  become  locked ;  nor  must  he  draw  it  downwards  to  any  great 
degree,  or  the  bone  will  break  and  splinter  towards  the  last  But  the  operator 
should  always  be  so  placed  as  to  be  able  to  control  with  his  left  hand  the  part  which 
he  removes.  Should  any  projecting  portion  be  left,  it  must  be  removed  with  a  pair 
of  bone-pliers,  which  may  be  substituted  entirely  for  the  saw  when  the  bone  is  of 
very  small  size,  as  in  the  fingers.  In  using  them,  the  flat  surface  should  always  be 
directed  towards  the  parts  that  are  to  be  preserved,  as  the  other  sides  of  the  wedge- 
shaped  blades  crush  the  bone  while  they  divide  it. 

The  tenaculum,  long  universally  employed  for  seizing  the  bleeding  vessels  in 
order  to  tie  them,  has  been  superseded  by  the  catch-forceps,  which,  like  the  bone- 
pliers,  were  introduced  into  surgical  practice  by  the  late  Mr.  Liston.  Besides  being 
always  more  convenient,  they  have  the  great  advantage  of  making  the  surgeon 
independent  of  an  assistant  in  cases  of  emergency.  The  ligature  should  be  tightly 
and  securely  tied,  by  reversing  in  the  second  half  of  the  knot  the  relation  that  the 
ends  of  the  thread  had  to  one  another  in  the  former  half,  or,  in  the  language  of 
sailors,  by  making  a  '  reef-knot.'  The  larger  arteries  should  be  drawn  a  little  way  out 
of  their  sheaths,  as  the  best  means  of  avoiding  nervous  trunks  and  other  unnecessary 
tissue.  The  principal  veins  also  should  be  tied ;  the  dread  of  exciting  phlebitis  by 
such  treatment  having  proved  entirely  groundless.  As  regards  smaller  vessels,  the 
old  rule  was  to  tie  only  such  as  furnished  a  distinct  pulsating  stream.  But  as  the 
catgut  ligature  with  short-cut  ends  has  none  of  the  inconveniences  of  the  long 
threads  of  silk  or  flax  formerly  employed,  there  is  now  no  objection  to  tying  mere 
oozing  points,  however  numei-ous ;  and  this  practice  has  the  great  advantage  that 
it  banishes  all  risk  of  reactionary  haemorrhage. 

The  catgut,  of  course  properly  prepared  to  fit  it  for  surgical  purposes,  should  be 
used  of  as  slender  quality  as  will  bear  the  strain  of  tying ;  except  in  the  case  of 
advanced  atheroma,  when  the  finer  kinds  may  be  found  to  cut  through  the  degene- 
rated tissues  of  an  arterial  trunk,  and  a  thicker  sort  must  then  be  employed  for  the 
principal  vessels.  If  the  ligature  cannot  be  made  to  hold  when  applied  round  the 
point  of  the  forceps  in  the  usual  way,  as  when  fibrous  tissue  is  condensed  by 
inflammatory  infiltration,  the  difficulty  may  always  be  overcome  by  threading  a  fine 
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curved  needle  with  catgut  with  both  ends  long,  and  passing  it  so  as  to  take  a 
substantial  hold  of  the  tissues  at  the  site  of  the  bleeding  point,  cutting  off  the 
needle,  and  tying  the  two  pieces  of  gut  one  at  each  side.  The  bleeding  vessel  will  be 
sure  to  be  included  in  one  of  them. 

Torsion  is  preferred  by  some  surgeons;  but,  though  it  is  admirable  for  many 
wounds,  particularly  about  the  face,  those  who  have  tried  both  in  amputation  will,  I 
think,  agree  that  the  ligature  is  more  unfailing  and  on  the  average  more  expeditious. 

In  the  second  edition  of  this  work  I  recommended  a  practice  which  I  had 
adopted  for  some  years  with  great  advantage,  viz.  raising  the  limb  into  the  vertical 
position  and  pressing  it  firmly  from  the  extremity  towards  the  trunk  with  the  view 
of  emptying  it  of  venous  blood,  and  then  tightening  as  rapidly  as  possible  a  screw 
tourniquet,  previously  kept  perfectly  loose.  The  contrast  between  the  '  almost 
bloodless '  division  of  the  tissues  under  such  circumstances  and  the  gush  of  venous 
blood  which  attended  the  operation  when  the  tourniquet  had  been  applied  in  the 
horizontal  or  dependent  position  of  the  limb  was  extremely  striking.  Soon  after- 
wards Professor  Esmarch  of  Kiel  published  his  bloodless  method,  which  consisted  of 
forcing  the  blood  out  of  the  limb  by  means  of  an  elastic  bandage  applied  continuously 
from  the  distal  extremity  to  a  point  some  distance  above  the  site  of  the  intended 
operation,  and  then  applying  another  elastic  band  just  above,  to  serve  as  a  tourni- 
quet and  maintain  the  bloodless  condition  when  the  continuous  bandage  was 
removed.  By  these  means  the  limb  is  rendered  absolutely  ex-sanguine  at  the  seat 
of  operation. 

There  can  be  no  doubt  of  the  great  advantage  of  the  upper  elastic  band,  which 
follows  up  any  yielding  of  the  soft  parts  and  maintains  continuously  a  perfectly 
effective  constriction ;  whereas  with  tLe  common  tourniquet,  if  the  operation  was 
protracted,  and  especially  if  the  tissues  were  unusually  yielding  through  inflamma- 
tory or  cedematous  infiltration,  the  inelastic  strap  had  to  be  further  tightened  again 
and  again  in  consequence  of  recurrence  of  bleeding.  Esmarch's  elastic  tourniquet 
has  thus  entirely  superseded  the  old  instrument.  But  for  emptying  the  limb  of  its 
blood  the  method  of  elevation  seems  to  me  preferable,  if  it  is  used  in  such  a  way  as 
to  obtain  its  full  advantages,  with  a  view  to  which  it  is  essential  to  understand  the 
modus  operandi.  Though  I  first  employed  elevation,  as  others  had  occasionally  done 
before  me,  with  the  object  merely  of  emptying  the  limb  of  its  venous  blood,  I  saw 
before  long  that  much  more  than  this  was  really  done.  If  the  elevated  position  was 
maintained  for  a  sufficient  length  of  time,  the  perfectly  blanched  appearance  of  the 
skin  implied  that  arterioles  as  well  as  veins  were  emptied  in  a  manner  that  could  not 
be  accounted  for  on  merely  hydraulic  principles  by  the  effect  of  gravity  upon  the 
blood ;  and  being  led  to  inquire  into  the  matter  experimentally,  I  ascertained  that 
when  a  limb  is  raised,  the  first  effect  of  gravity  in  emptying  and  relaxing  the  veins 
is  followed  by  a  gradual  contraction  of  the  larger  as  well  as  smaller  arteries  of  the 
limb  under  the  influence  of  the  vasomotor  nervous  system ;  the  effect  reaching  its 
maximum  in  about  four  minutes.1  If,  therefore,  the  limb  is  kept  raised  to  the 
utmost  for  about  that  length  of  time,  care  being  taken  not  to  press  upon  any  part 
containing  a  venous  trunk,  and  the  elastic  tourniquet  is  then  rapidly  applied,  a 
degree  of  bloodlessness  of  the  site  of  operation  is  obtained  which  is  practically  as 
good  as  that  of  Esmarch's  method,  while  it  is  free  from  two  objections  which  attend 
the  latter.  One  of  these  is  referred  to  by  Esmarch,  viz.  that  it  is  inapplicable  in 
case  of  putrid  infiltration  of  the  tissues,  on  account  of  the  risk  of  forcing  septic 
matter  into  the  interstices  of  sound  tissues ;  and  I  may  add  that  I  should  feel  con- 
siderable hesitation  in  applying  the  continuous  elastic  bandage  to  a  part  affected  with 
soft  malignant  tumour,  fearing  the  possibility  of  the  disease  being  diffused  by  the 
upward  pressure  through  venous  or  lymphatic  channels.  The  method  by  position, 
on  the  other  hand,  is  applicable  to  all  cases.  The  other  objection  to  Esmarch's 
method  which  many  surgeons  have  complained  of,  and  which  has  induced  some  to 

1  See  an  Address  on  the  Influence  of  Position  on  the  Local  Circulation,  Brit.  Med, 
Journal,  June  21,  1870. 
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abandon  it,  is  a  liability  to  reactionary  haemorrhage.  From  this  also  the  method  by 
position  is  free.  Esmarch's  original  elastic  band,  consisting  of  a  tube  of  caoutchouc 
about  as  thick  as  the  finger,  or  a  somewhat  thinner  solid  rod  of  the  same  material, 
is,  I  believe,  the  best  for  the  thigh ;  because,  while  it  is  exceedingly  effective,  the 
abrupt  constriction  which  it  produces  cannot  injure  the  nervous  trunks,  well 
protected  as  they  are  by  an  abundant  padding  of  muscles.  But  in  the  case  of  the 
arm,  where  the  soft  parts  are  comparatively  scanty  in  proportion  to  the  bone, 
serious  paralytic  effects  have  followed  the  use  of  the  elastic  tourniquet  in  this  form. 
These  are,  however,  entirely  avoided  by  employing  for  the  upper  limb,  in  accordance 
with  Von  Langenbeck's  suggestion,  a  flat  elastic  bandage,  the  pressure  of  which  is 
more  diffused.  The  elastic  tourniquet,  whichever  form  is  used,  should  be  put  well 
on  the  stretch,  and  wound  quickly  three  or  four  times  round  the  limb  to  ensure 
efficiency  of  its  action.  The  elastic  bandage  is  fixed  by  means  of  a  pin ;  the  rod  or 
tube  by  tying  in  a  bow  pieces  of  stout  tape  previously  well  secured  to  its  extremities. 
This  may  be  done  very  simply  by  tying  the  tape  very  tightly  round  the  end  of  the 
tube  or  rod  bent  into  a  loop,  which  cannot  escape  from  the  grasp  of  the  ligature. 

The  only  inconvenience  attending  the  elastic  tourniquet  as  compared  with  the 
old  instrument  is  that  it  cannot  be  relaxed  and  tightened  at  pleasure  to  show  the 
bleeding  points,  but  must  be  removed  once  for  all.  In  practice,  however,  this  difficulty 
is  overcome  by.  searching  for  the  principal  arteries  in  the  places  indicated  by 
anatomical  knowledge,  and,  when  these  have  been  secured,  tying  all  points  from 
which  any  venous  blood  oozes,  by  which  means  the  vein  and  its  accompanying 
artery  will  be  both  included.  When  this  has  been  done,  it  will  often  be  found  that 
not  a  single  vessel  requires  attention  when  the  constricting  band  has  been  removed. 
But  to  guard  against  the  chance  of  any  having  escaped  notice,  the  main  artery  of 
the  limb  must  be  subjected  to  digital  compression. 

The  strength  of  the  assistant  on  whom  this  duty  devolves  is  often  early  exhausted 
by  unnecessary  exertion ;  for  the  current  through  an  artery  lying  over  a  bone,  or 
some  other  resisting  texture,  is  completely  arrested  by  a  very  moderate  amount  of 
pressure  directed  exactly  to  the  proper  part. 

A.  stump  after  amputation  is  dressed  on  the  same  general  principles  as  other 
wounds.  When  there  is  much  tendency  to  muscular  contraction  with  its  attendant 
risk  of  protrusion  of  the  bone,  as  in  the  lower  part  of  the  thigh,  this  disposition  is 
greatly  checked  and  repose  of  the  stump  promoted  by  a  bandage  applied  smoothly 
and  moderately  firmly  from  above  downwards,  while  an  assistant  draws  down  the 
soft  parts.  In  the  thigh  and  also  in  the  leg  great  advantage  is  derived  from 
bandaging  upon  the  posterior  surface  of  the  stump  outside  the  dressing  a  trough  of 
Gooch's  splint  on  which  the  stump  rests  smoothly,  being  rendered  independent  of 
movement  or  irregularity  of  the  pillow.  The  end  of  the  stump  should  not  be  much 
raised,  as  too  great  elevation  interferes  with  free  discharge,  and  increases  through 
gravity  the  tendency  to  retraction  of  the  soft  parts. 

Amputations  in  the  Upper  Extremity. 

The  upper  limb,  independently  of  its  smaller  size,  and  the  consequent  less  shock 
to  the  system  from  the  operation,  is  more  favourably  circumstanced  for  amputation 
than  the  lower,  in  consequence,  apparently,  of  its  possessing  a  better  vascular  supply 
and  superior  vital  power.  Thus,  it  is  a  more  serious  thing  to  amputate  a  toe  than  a 
finger,  and  to  take  away  the  arm  at  the  shoulder -joint  is  a  much  safer  proceeding 
than  to  cut  off  a  leg  below  the  knee,  even  though  a  larger  wound  be  inflicted,  and  a 
larger  portion  of  the  body  removed,  in  the  former  case  than  iu  the  latter.  The  more 
advanced  in  life  the  patient  is,  the  more  do  these  differences  show  themselves.  But 
if  circumstances  admit  of  the  septic  element  being  effectually  excluded,  such  considera- 
tions have  comparatively  little  of  the  weight  formerly  attached  to  them. 

The  particular  amputations  in  the  upper  extremity  will  be  most  conveniently 
considered  in  the  order  in  which  they  occur  from  below  upwards.  The  distal 
phalanges,  though  very  liable  to  injury  and  disease,  rarely  require  amputation  ;  for 
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the  removal  of  crushed  portions  of  bone  in  the  former  case,  or  exfoliation  in  the  latter, 
will  generally  leave  a  useful  end  to  the  finger.  If  it  be  wished,  the  phalanx  may  be 
readily  taken  away  by  opening  the  joint  across  its  dorsal  aspect,  and,  after  getting 
the  knife  round  the  base  of  the  bone,  forming  a  palmar  flap,  by  cutting  from  within 
outwards.  Or  the  palmar  flap  may  be  first  cut  by  transfixion ;  and  this  being  held 
up  by  an  assistant,  the  operation  is  completed  by  cutting  straight  through  the 
articulation.  If  the  whole  distal  phalanx  be  crushed,  amputation  through  the 
second  phalanx  will  be  best  performed  by  cutting  from  without  inwards  two  rounded 
lateral  or  antero -posterior  flaps,  and  dividing  the  bone  with  pliers. 

Removal  of  the  entire  finger  is  generally  preferable  to  leaving  the  first  phalanx 
by  itself,  which,  besides  being  unseemly,  woidd  be  a  mere  incumbrance,  except  in 
the  index-finger  ;  and  even  there  it  is  of  service  only  in  some  few  handicrafts.  For 
the  middle,  or  the  ring-finger,  the  operation  is  best  performed  according  to  the 
following  definite  rule.  The  adjoining  fingers  being  held  aside  by  an  assistant,  the 
surgeon  cuts  from  the  prominence  of  the  knuckle  in  a  straight  line  towards  the 
middle  of  the  web  on  one  side  ;  but,  just  before  reaching  the  web,  carries  the  knife  in- 
wards to  the  fold  between  the  finger  and  the  palm,  and,  after  making  a  similar  incision 
on  the  other  side,  accomplishes  the  disarticulation.  The  edges  of  the  skin  will  be 
found  to  meet  exactly  on  approximation  of  the  adjoining  fingers,  which  should  be  kept 
tied  in  that  position,  to  avoid  disturbing  the  process  of  union.  Remarkably  little 
deformity  results  from  this  operation,  so  that  removal  of  the  head  of  the  metacarpal 
bone  for  the  sake  of  appearance  is  quite  uncalled  for.  If,  however,  it  is  at  any  time 
necessary  on  other  grounds  to  take  away  a  portion  of  the  metacarpal  bone,  this  can 
be  readily  done  by  the  same  method,  except  that  the  incisions  are  made  to  start  from 
the  place  on  the  back  of  the  hand  where  the  bone  is  to  be  divided  by  the  cutting 
pliers. 

The  index-finger  may  be  removed  in  a  similar  manner,  care  being  taken,  in  making 
the  incision  on  the  side  next  the  thumb,  to  carry  the  knife  from  the  point  of  the 
knuckle  in  a  longitudinal  direction  to  near  the  level  of  the  web  between  the  fingers, 
before  sloping  it  off  towards  the  palm,  otherwise  the  flap  will  be  insufficient  to  cover 
the  raw  surface.  A  preferable  method,  however,  is  to  make  dorsal  and  palmar  flaps 
of  rounded  form,  by  cutting  from  the  web  between  the  fingers  to  a  point  on  the 
opposite  side  of  the  articulation  at  a  sufficiently  high  level  to  allow  the  end  of  the 
metacarpal  bone  to  be  taken  off  obliquely  with  pliers,  so  as  to  get  rid  of  what  would 
cause  an  unseemly  prominence.  .But  if  it  be  necessary  to  remove  a  considerable 
portion  of  the  metacarpal  bone,  the  former  method,  with  the  dorsal  part  of  the 
incision  extended  upwards,  will  be  the  best. 

(Similar  rules  apply  to  the  little  finger ;  and,  in  cases  requiring  it,  the  whole 
metacarpal  bone  may  be  removed,  by  commencing  the  incision  a  little  above  the 
articulation  with  the  os  unciforme,  so  as  to  give  space  for  dividing  the  ligaments  after 
clearing  the  bone  of  the  muscles  which  surround  it. 

Any  portion  of  the  thumb  is  valuable  for  opposition  to  the  fingers ;  but,  if 
necessary,  the  whole  of  it  may  be  taken  away  by  cutting  in  a  curve,  with  the 
convexity  downwards,  from  the  web  connecting  it  with  the  forefinger  to  the  opposite 
side  of  the  joint,  both  on  the  dorsal  and  palmar  aspects,  raising  the  rounded  flaps, 
and  disarticulating.  The  whole  metacarpal  bone  may  be  removed  along  with  the 
thumb  on  a  similar  plan,  by  entering  the  knife  a  little  above  the  articulation  with 
the  trapezium,  and  cutting  first  longitudinally,  and  then  with  a  gentle  curve  to  the 
web,  on  each  side  of  the  bone,  then  dissecting  up  the  flaps,  and  dividing  the  liga- 
ments of  the  joint.1  This  operation  has  been  often  performed  for  tumour  of  the 
metacarpal  bone;  but  from  a  case  published  by  Mr.  Syme,  it  would  appear  that 
under  such  circumstances  a  useful  thumb  may  be  preserved  by  excising  the  bone 
effected.2 

1  For  removing  the  thumb  or  little  finger  with  the  metacarpal  bone,  other  modes  of 
operating,  somewhat  more  rapid,  but  in  other  respects  disadvantageous  even  when  applicable, 
were  recommended  before  the  introduction  of  anaesthesia.  At  present,  it  appears  only  neces- 
sary to  mention  such  as  are  calculated  to  give  the  best  results. 

2  Observations  in  Clinical  Surgery,  p.  38. 
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The  thumb  alone  or  a  single  finger,  being  far  more  useful  than  any  substitute, 
should  always  be  retained  if  possible  in  cases  of  injury ;  an  artificial  hand  being 
afterwards  used,  provided  with  a  claw,  against  which  the  single  digit  left  may  be 
pressed  so  as  to  hold  objects  firmly. 

Amputation  at  the  wrist-joint  may  be  performed  by  cutting  across  the  back  of 
the  wrist  from  one  styloid  process  to  the  other,  in  a  line  presenting  a  slight  concavity 
downwards,  in  accordance  with  the  form  of  the  articulation,  opening  the  joint  on  its 
dorsal  aspect,  then  shaping  a  rounded  flap  in  the  palm,  raising  it  to  the  joint,  and 
disarticulating.  Another  method  is  to  cut  the  palmar  flap  from  within  outwards 
after  disarticulation ;  but  the  prominence  of  the  pisiform  bone  prevents  this  from 
being  satisfactorily  accomplished. 

Amputation  in  the  forearm  may  be  performed  by  antero-posterior  flaps.  In 
front,  where  the  muscles  are  in  larger  amount,  transfixion  may  be  adopted  ;  but 
behind,  the  presence  of  the  two  bones  prevents  this,  except  near  the  wrist,  where  it 
may  be  effected,  provided  the  soft  parts  have  their  natural  laxity,  by  pinching  up 
the  skin,  and  passing  the  knife  as  close  to  the  radius  and  ulna  as  possible,  when, 
after  the  integument  has  fallen  back  to  its  usual  position,  the  extremities  of  the 
wound  will  be  placed  so  far  forward  that  the  knife  can  be  introduced  through  them 
in  forming  the  anterior  flap.  But  it  is  probably  always  well  to  cut  the  dorsal  flap 
from  without  inwards,  and  to  raise  it  so  that  it  shall  consist  chiefly  of  integument,  in 
order  that  redundancy  of  muscle  and  consequent  tension  may  be  avoided.  The 
surgeon  standing  on  the  (patient's)  left  side  of  the  limb,  and  holding  it  with  the 
dorsal  surface  towards  him,  enters  the  knife  a  little  to  the  palmar  side  of  the  bone 
that  is  the  further  from  him,  and  cuts  through  the  skin  and  fat  so  as  to  shape  a 
rounded  dorsal  flap,  terminating  the  incision  a  little  to  the  palmar  side  of  the 
nearer  bone,  where  he  at  once  pushes  in  the  point  of  the  knife,  so  that  it  may  pass 
in  front  of  the  bones  and  emerge  at  the  place  where  the  operation  was  commenced, 
and  cuts  a  fleshy  palmar  flap  from  within  outwards.  He  then  dissects  up  the  dorsal 
flap  ;  and  the  soft  parts  being  drawn  back  by  an  assistant,  clears  both  bones  thoroughly 
about  three-quarters  of  an  inch  higher  up,  and  applies  the  saw.  The  interosseous 
artery,  which  is  apt  to  retract  beside  the  unyielding  interosseous  membrane,  must 
always  be  secured  as  well  as  the  radial  and  ulnar  trunks ;  and  if  the  median  or  ulnar 
nerve  is  exposed  in  the  palmar  flap,  it  should  be  shortened  with  scissors,  to  prevent 
the  occurrence  of  painful  symptoms  as  the  stump  heals. 

There  is  no  objection  to  amputation  at  the  elbow-joint,  in  cases  adapted  for  it. 
The  most  eligible  plan  is  to  cut  a  large  anterior  flap  from  within  outwards,  after 
transfixing  the  partially- extended  limb  in  front  of  the  joint,  bearing  in  mind  that 
the  line  of  the  articulation  is  oblique  to  the  axis  of  the  humerus,  and  is  considerably 
further  below  the  internal  than  the  external  condyle.  The  flap  being  then  held  up 
by  an  assistant,  the  points  of  transfixion  are  connected  posteriorly  by  a  semicircular 
stroke  of  the  knife,  which,  besides  dividing  the  integument,  probably  detaches  the 
radius,  and  a  few  touches  with  the  point  of  the  instrument  will  sever  the  connections 
of  the  ulna.  The  assistant  should  keep  the  skin  of  the  back  of  the  arm  drawn 
upwards  during  the  operation. 

Amputation  of  the  arm  presents  a  good  example  of  the  double-flap  operation 
by  transfixion.  The  point  of  the  knife  being  entered  at  one  side  of  tbe 
limb,  avoiding  the  site  of  the  brachial  vessels  and  nerves,  is  pushed  on  in  front  of 
the  bone ;  and  then,  by  slightly  raising  the  handle,  is  made  to  emerge  at  a  place 
exactly  opposite.  The  anterior  flap  is  then  cut  with  a  brisk  sawing  movement  of 
the  instrument,  which  is  first  directed  longitudinally  for  a  short  distance,  and  then 
turned  gradually  towards  the  surface,  and  brought  out  perpendicularly  to  the 
integument.  The  flap  is  now  lightly  raised  by  the  assistant,  without  any  traction, 
for  this  would  interfere  with  transfixion  behind  the  bone,  which  is  effected  through 
the  extremities  of  the  wound  already  made,  and  the  posterior  flap  is  cut  like  the 
anterior.  The  assistant  now  retracts  the  flaps  firmly,  when  a  circular  sweep  of  the 
knife  exposes  the  bone  about  an  inch  above  the  angle  of  union  of  the  flaps,  and 
another  similar  turn  of  the  instrument  prepares  it   for  the   application  of  the  saw. 
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The  edges  of  the  wound  mest  accurately  when  brought  together,  producing  a 
symmetrically  rounded  stump.  But  when  the  muscles  are  largely  developed,  it  is 
well  to  avoid  the  inconvenience  occasioned  by  their  redundancy,  by  cutting  the  flaps 
from  without  inwards,  or  by  employing  the  modified  circular  method. 

Amputation  at  the  shoulder-joint  is  an  operation  which  yields  very  satisfactory 
results,  as  was  strikingly  shown  by  the  experience  of  the  late  Baron  Larrey,  who, 
dining  the  wars  of  the  first  Napoleon,  saved  ninety  out  of  a  hundred  cases,  in  spite  of 
the  very  unfavourable  circumstances  of  military  practice.1 

Of  the  various  methods  that  have  been  proposed,  that  of  Lisfranc  is  the  most 
expeditious.  The  arm  being  raised  so  as  to  relax  the  deltoid,  the  point  of  a  long- 
bladed  knife  is  introduced  about  midway  between  the  coracoid  and  acromion 
processes,  and  thrust  round  the  outer  side  of  the  joint  till  it  comes  out  within  the 
posterior  fold  of  the  axilla  (or,  if  the  left  limb  be  the  subject  of  operation,  the 
direction  of  transfixion  is  reversed),  when  a  large  muscular  external  flap  is  rapidly 
cut ;  and  this  being  held  up  by  an  assistant,  and  the  arm  drawn  downwards  and 
forwards,  the  joint  is  opened  by  cutting  firmly  upon  the  head  of  the  bone,2  which  is 
then  raised  from  its  socket  so  that  the  knife  may  be  passed  round  it,  and  carried 
downwards  along  the  inner  surface  of  its  neck  and  shaft,  followed  by  the  other  hand 
of  the  assistant,  which  grasps  the  tissues  that  lie  between  the  track  of  the  instru- 
ment and  the  axilla,  so  as  to  prevent  bleeding  from  the  main  artery,  when  it  is 
divided  in  the  completion  of  the  short  internal  flap. 

This  operation,  however,  is  rarely  available  in  practice.  Its  satisfactory  per- 
formance requires  the  leverage  of  the  humerus,  which  is  generally  broken  in  cases  of 
injury  demanding  removal  of  the  limb,  in  which  also  the  parts  necessary  for  the 
large  external  flap  are  often  encroached  on ;  and  in  tumour  of  the  bone,  which  is  the 
other  affection  that  most  frequently  calls  for  amputation  in  this  situation,  transfixion 
becomes  inadmissible. 

On  the  other  hand,  Larrey's  mode  of  operating,  by  lateral  flaps  of  equal  size, 
proved  almost  always  applicable  in  his  cases  of  gunshot  wound,  while  it  was  as 
secure  against  haemorrhage  as  that  of  Lisfranc.  Thrusting  the  point  of  a  knife  of 
moderate  length  down  to  the  bone  immediately  below  the  acromion  process,  Larrey 
first  made  a  longitudinal  incision  about  two  inches  in  length,  from  the  extremity  of 
which  he  cut  in  a  curved  line  at  each  side  of  the  limb  to  the  fold  of  the  axilla ;  then 
dissected  up  the  muscular  flaps  so  as  to  expose  the  articulation  completely,  a  finger 
of  an  assistant  being  placed  upon  the  divided  circumflex  artery ;  and,  having  severed 
the  connections  of  the  head  of  the  humerus,  passed  the  knife  round  it,  and  kept 
the  instrument  close  to  the  inner  side  of  the  bone,  till,  turning  the  edge  towards 
the  surface,  he  last  of  all  divided  transversely  the  tissues  intervening  between  the 
axillary  folds,  containing  the  artery,  previously  commanded  by  the  hand  of  the 
assistant  following  the  knife.3 

This  operation  is  improved  by  dividing  the  structures  between  the  folds  of  the 
axilla  obliquely,  as  part  of  the  internal  flap,  the  lower  portion  of  which  is  reserved 
to  be  cut  from  within  outwards,  at  the  conclusion  of  the  operation  :  the  result  being 
two  precisely  similar  semilunar  flaps,  meeting  above  at  the  acromion  and  below  at 
the  posterior  fold  of  the  axilla,  adapted  for  immediate  union  throughout  their  length, 
and  presenting  as  small  a  wound  as  is  consistent  with  an  efficient  covering. 

When  the  bone  is  broken  near  the  joint,  it  will  be  found  useful  to  adopt  Mr. 
Syme's  expedient  of  introducing  the  finger  into  a  longitudinal  wound  in  the  capsule, 
for  the  purpose  of  drawing  down  the  head  of  the  bone  so  as  to  gain  access  to  its 

1  Memoire  de  Chirurgie  militaire,  par  le  baron  D.  J.  Larrey,  tome  iv.  p.  434. 

2  Strictly  speaking,  this  is  Dupuytren's  modification  of  the  method  of  Lisfranc,  who 
depressed  the  arm  at  the  commencement  of  the  operation,  and  opened  the  joint  during  the 
transfixion ;  hut  this  was  a  less  easy  proceeding,  though  shorter  by  a  few  seconds  in  very 
expert  hands. 

'■'  During  one  period  of  his  practice,  he  formed  the  lower  parts  of  the  flaps  by  transfixing 
from  the  end  of  the  longitudinal  incision  to  the  borders  of  the  axilla,  and  cutting  from  within 
outwards;  but  the  method  given  in  the  text  is  that  to  which  he  ultimately,  gave  the 
preference.     See  Larrey's  Clinique  chiruryicale,  1820,  p.  563. 
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attachments.  In  some  cases  of  tumour  it  may  be  necessary  to  raise  all  the  soft  parts, 
including  the  axillary  vessels,  from  without  inwards ;  when  haemorrhage  must  he 
restrained  by  compression  of  the  subclavian  artery  over  the  first  rib,  by  the  thumb 
of  an  assistant  pressed  down  behind  the  collar-bone. 

Sometimes  it  may  be  best  to  make  a  large  superior  flap,  cut  from  without  inwards, 
containing  the  whole  width  and  chief  length  of  the  deltoid  muscle ;  but  circumstances 
will  often  arise  in  which  no  regular  rule  can  be  followed,  and  the  parts  that  happen 
to  be  sound  must  be  turned  to  the  best  advantage,  according  to  the  judgment  of  the 
operator.  Even  when  a  large  raw  surface  is  left,  the  granulating  process  will  complete 
the  cure,  as  is  well  illustrated  by  some  of  Lai-rey's  cases,  which  terminated  satis- 
factorily after  extensive  loss  of  the  soft  parts  of  the  shoulder  and  removal  of  portions 
of  the  scapida. 

Amputations  in  the  Lower  Extremity. 

The  distal  phalanx  of  the  great  toe  may  be  removed  in  the  same  way  as  that  of 
a  finger.  When  one  of  the  smaller  toes  is  in  a  condition  requiring  amputation  at  all, 
it  should  be  taken  away  entirely,  since  any  portion  left  would  be  likely  to  prove  in- 
convenient from  being  tilted  upwards.  The  operation  is  exactly  similar  to  that  for 
a  finger ;  but  it  must  be  borne  in  mind  that  the  articulation  with  the  metatarsal  bone, 
which  is  the  starting-point  for  the  incisions,  is  much  further  behind  the  web  than  the 
corresponding  joint  in  the  hand,  in  proportion  to  the  size  of  the  digit. 

When  the  whole  great  toe  is  removed,  or  the  little  toe,  the  prominent  part  of  the 
head  of  the  metatarsal  bone  must  be  cut  off  by  an  oblique  application  of  the  bone- 
pliers,  as  it  would  prove  inconvenient  if  left.  The  longitudinal  part  of  the  incision 
in  the  soft  parts  should  be  placed  on  the  dorsum  of  the  foot,  to  avoid  the  incon- 
venience that  might  arise  from  pressure  on  a  scar  at  the  lateral  aspect.  In  amputat- 
ing the  great  or  little  toe,  together  with  the  whole  metatarsal  bone,  it  is  best  to 
proceed  as  in  the  analogous  operation  for  the  little  finger,  the  incision  being  com- 
menced on  the  dorsum  of  the  foot,  about  a  quarter  of  an  inch  behind  the  articula- 
tion with  the  tarsus,  and  carried  longitudinally  to  near  the  metatarso-phalangeal 
joint,  where  it  bifurcates  to  embrace  the  root  of  the  toe.  The  knife,  which  should 
be  a  strong  one,  is  then  applied  with  a  short  sawing  action  close  to  the  metatarsal 
bone  and  its  articulation  with  the  toe,  so  as  to  clear  them  completely ;  and  the  liga- 
mentous attachments  of  the  base  of  the  bone  are  lastly  divided  with  the  point  of  the 
instrument.  In  the  case  of  the  great  toe,  it  is  especially  important  to  keep  the 
knife  well  under  command,  and  avoid  thrusting  its  point  deeply  into  the  sole ;  for 
this,  besides  inflicting  unnecessary  punctures,  may  wound  the  plantar  artery  at  a 
part  difficult  of  access.  This  mode  of  removing  the  great  or  little  toe  and  its 
metatarsal  bone,  though  not  so  rapid  as  that  of  dissecting  up  a  flap  from  the  side  of  the 
foot,  then  cutting  between  the  toe  to  be  removed  and  the  adjoining  one,  and  disarticulat- 
ing, has  the  great  advantage  of  avoiding  any  scar  in  the  sole. 

If  more  metatarsal  bones  than  one  require  removal,  the  incision  must  be  begun 
in  the  same  way,  but  made  to  include  the  roots  of  all  the  toes  concerned,  so  as  to 
form  a  dorsal  and  a  plantar  flap ;  and  even  in  case  of  caries  in  the  articulation 
between  the  tarsus  and  metatarsus  at  one  side,  a  useful  foot  may  be  left  after  taking 
away  the  bones  affected,  by  means  of  a  similar  incision  commenced  further  back. 

The  separation  of  the  whole  metatarsus  from  the  tarsus  is  an  operation  seldom 
called  for  ;  but  it  is  evident,  from  the  account  given  by  the  late  Mr.  Hey,  of  Leeds,1 
who  introduced  it,  that  it  affords  excellent  results.  When  the  state  of  the  soft  parts 
permits,  the  ends  of  the  exposed  tarsal  bones  should  be  covered  with  a  long  flap  from 
the  sole,  turned  up  to  unite  with  the  dorsal  integument,  cut  very  short ;  so  that  the 
cicatrix,  being  on  the  upper  part  of  the  foot,  may  be  out  of  the  way  both  of  pressure 
in  walking  and  of  contact  with  objects  in  front  of  it.  In  performing  the  operation, 
it  must  be  remembered  that  the  tarso-metatarsal  articulations  are  not  in  a  regular 
line,  but  that  the  base  of  the.  second  metatarsal  bone  is  locked  between  the  first  and 
third  cuneiform  bones,  of  which  the  former  is  the  more  prominent,  and  is  connected 

1  Ilea's  ObseroatioiiS)  p.  555. 
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laterally  with  the  second  metatarsal  by  a  very  strong  interosseous  ligament.  To 
divide  this  ligament,  Lisfranc  adopted  the  plan  of  thrusting  an  amputating  knife 
obliquely  downwards  and  backwards  between  the  first  and  second  metatarsal  bones 
into  the  substance  of  the  sole,  the  tissues  of  which  served  as  a  fulcrum,  supporting 
the  point  of  the  instrument,  when  its  edge  was  urged  forcibly  between  the  bases  of 
the  bones  by  pushing  the  handle  backwards.  This,  however,  is  a  needlessly  rough 
proceeding ;  for  by  pressing  firmly  back  between  the  bases  of  the  bones  a  strong  and 
short  knife,  such  as  ought  to  be  used  for  the  rest  of  the  operation,  the  ligament  may 
be  cut  without  difficulty ;  after  which  all  the  articulations  are  readily  separated  by 
scratching  through  the  dorsal  and  other  ligaments  with  the  point  of  the  knife,  while 
the  metatarsus  is  strongly  depressed. 

The  secret  of  facility  in  the  operation  lies  in  hitting  the  line  of  the  articulations ; 
but  this  is  readily  enough  done  by  finding  first  the  joints  of  the  first  and  fifth 
metatarsal  bones,  and  bearing  in  mind  that  the  others  lie  in  a  line  between  them, 
slightly  convex  forwards,  interrupted  by  the  recession  of  the  second  bone.  The 
prominence  of  the  base  of  the  fifth  metatarsal  indicates  the  situation  of  its  joint, 
and,  if  the  parts  be  in  a  natural  condition,  the  articulation  of  the  first  metatarsal 
with  the  first  cuneiform  can  also  be  felt.  Should  inflammatory  thickening  obscure 
the  position  of  the  latter,  it  might  be  well  to  measure  the  distance  of  the  corre- 
sponding joint  from  the  internal  malleolus  on  the  sound  foot ;  or  assistance  may  be 
derived  from  the  circumstance  that  the  joint  lies  midway  between  the  malleolus  and 
the  metatarso-phalangeal  articulation. 

These  points  having  been  precisely  ascertained,  the  surgeon  grasps  the  fore  part 
of  the  sole  with  his  left  hand,  placing  the  tip  of  the  forefinger  at  one  of  the  joints, 
and  the  thumb  at  the  other,  to  mark  their  position,  and  cuts  firmly  across  the 
dorsum  of  the  foot  in  a  line  slightly  convex  forwards,  a  little  anterior  to  the  articu- 
lations, taking  care  that  the  incision  commences  and  ends  fairly  in  the  sole.  He 
then  opens  the  joints  of  the  first  and  fifth  metatarsal  bones,  so  as  to  ensure  finding 
the  line  of  the  articulations  afterwards,  and  next  shapes  a  long  plantar  flap  by  an 
incision  extending  from  the  extremities  of  that  already  made  along  the  sides  of  the 
foot  and  roots  of  the  toes,  dissects  up  the  flap  from  the  bones,  and  completes  the 
disarticulation  in  the  manner  above  described. 

When  the  anterior  part  of  the  sole  is  unsound,  a  shorter  plantar  flap  and  a 
proportionally  longer  dorsal  one  may  be  made,  as  recommended  by  Sir  Astley 
Cooper.1 

Sometimes  the  proceeding  may  be  greatly  simplified  by  sawing  through  the 
metatarsal  bones  a  little  anterior  to  their  bases,  and  so  avoiding  disarticulation 
altogether.  This  method  would  probably  have  another  advantage,  from  making  the 
stump  of  the  foot  longer  and  therefore  a  more  effectual  lever  for  opposing  the 
muscles  which  act  upon  the  calcaneum  thi-ough  the  tendo  Achillis ;  for  experience 
has  shown  that  when  the  foot  is  much  shortened,  the  heel  is  apt  to  be  drawn  up,  so 
as  to  cause  the  end  of  the  stump  to  point  more  and  more  towards  the  ground, 
producing  lameness  or  entire  inability  to  walk.  This  has  been  noticed  especially 
after  Chopart's  amputation  through  the  tarsus,  which  is  consequently  an  undesirable 
operation,  even  in  cases  of  injury  :  while  in  caries  it  is  further  objectionable,  because 
the  part  of  the  tarsus  left  behind,  though  apparently  sound  at  the  time,  may  become 
affected  with  the  same  disease  at  a  later  period. 

If  it  be  wished,  however,  Chopart's  operation  may  be  performed  on  the  same 
principle  as  Hey's,  by  making  a  very  short  dorsal  flap,  and  a  plantar  one  reaching  to 
the  balls  of  the  toes,  to  cover  the  exposed  anterior  surfaces  of  the  astragalus  and  os 
calcis.  The  articulation  between  them  and  the  navicular  and  cuboid  bones  will  be 
found  in  a  line  running  across  the  foot,  through  a  point  midway  between  the  external 
malleolus  and  the  base  of  the  fifth  metatarsal  bone. 

In  the  amputation  at  the  ankle  devised  by  Mr.  Syme,  the  bones  of  the  leg  are 
divided  just  above  the  bases  of  the   malleoli,  a  covering  for  the  osseous  surfaces 

1   Surgical  Lectures,  edited  by  Tyrrell,  vol.  ii.  p.  4o2. 
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being  provided  from  the  integument  of  the  heel ;  the  result  being  a  stump  admirably 
fitted  for  bearing  the  weight  of  the  body.  At  the  same  time,  the  parts  likely  to 
originate  carious  disease  are  completely  got  rid  of ;  so  that  this  operation  is  calculated 
to  supersede  entirely  that  of  Chopart,  besides  taking  the  place  of  amputation  of  the 
leg  in  the  majority  of  the  cases  formerly  supposed  to  demand  it. 

The  operation  should  be  performed  as  follows.  Provision  being  made  against 
haemorrhage  by  the  pressure  of  the  thumb  and  finger  of  an  assistant,  placed  respec- 
tively on  the  middle  of  the  fore  part  of  the  limb  and  behind  the  tibia,  about  two 
inches  above  the  joint,  so  as  to  control  the  anterior  and  posterior  tibial  arteries,  or  by 
an  elastic  tourniquet  above  the  knee,  and  the  foot  being  held  at  right  angles  to  the 
leg,  the  surgeon  puts  his  left  hand  behind  the  heel,  with  the  finger  and  thumb  on  the 
places  where  the  incisions  are  to  commence  and  terminate ;  these  being  the  tip  of 
the  external  malleolus  and  the  point  exactly  opposite  on  the  inner  side,  i.e.  not  at 
the  tip  of  the  internal  malleolus,  but  considerably  below  and  behind  it.  With  a 
knife,  short  and  strong  both  in  blade  and  handle,  he  now  cuts  down  to  the  bone 
across  the  sole,  from  one  of  these  points  to  the  other,  in  a  plane  either  vertical  or 
sloping  slightly  towards  the  heel  when  that  part  is  unusually  prominent;  and  then, 
extending  the  foot,  joins  the  horns  of  this  incision  by  another  running  as  straight  as 
possible  across  the  front  of  the  ankle.  He  next  dissects  up  the  posterior  flap  from 
the  os  calcis,  keeping  the  edge  of  the  knife  close  to  the  bone  with  the  guidance  of 
the  left  thumb-nail,  till  the  point  of  the  calcaneum  is  fairly  turned,  when  he  proceeds 
to  open  the  joint  in  front,  divides  each  lateral  ligament  with  a  stroke  of  the  knife 
applied  between  the  malleolus  and  astragalus,  and  completes  the  removal  of  the  foot 
by  severing  the  tendo  Achillis.  He  then  prepares  the  bones  of  the  leg  for  the 
application  of  the  saw ;  taking  care,  when  cutting  behind  the  tibia,  to  keep  close  to  its 
surface,  from  which  the  posterior  tibial  artery  is  separated  only  by  a  little  loose 
cellular  tissue  ;  and  lastly,  he  takes  off  the  malleoli  along  with  a  slice  of  the  inter- 
vening part  of  the  tibia,  sawing  exactly  perpendicularly  to  the  axis  of  the  limb — that 
is  to  say,  directing  the  saw  vertically  and  transversely  while  the  leg  is  kept  horizontal. 

It  is  a  common  mistake  to  make  the  inner  end  of  the  incision  at  the  internal 
malleolus,  instead  of  opposite  the  extremity  of  the  outer  one.  This  has  two  bad 
effects  :  it  renders  the  flap  unsym metrical,  and,  what  is  far  worse,  it  makes  it  unneces- 
sarily long,  and  thus  introduces  an  element  of  difficulty  and  risk  into  an  easy  and 
safe  operation.  For  when  the  incision  is  carried  forwards  into  the  hollow  of  the  foot, 
it  becomes  a  most  troublesome  task  to  turn  back  the  integument  over  the  prominence 
of  the  heel ;  and  the  knife  being  thrust  the  operator  knows  not  where,  the  subcu- 
taneous tissue  containing  the  vessels  on  which  the  skin  depends  for  its  nourishment 
is  punctured  and  scored,  and  perhaps  the  point  of  the  instrument  itself  appears 
occasionally  through  the  skin  itself,  while  the  flap  is  subjected  to  violent  wrenching 
in  the  effort  to  draw  it  back  over  the  bony  projection.  Under  such  a  combination  of 
unfavourable  circumstances,  it  is  but  natural  that  it  should  slough. 

On  the  other  hand,  when  the  flap  has  been  made  as  above  directed,  in  accordance 
with  the  latest  recommendations  of  the  author  of  the  operation,1  it  applies  itself  with 
perfect  uniformity  to  the  surface  it  is  designed  to  cover,  and  has  no  disposition  to 
shift  to  one  side  in  the  after  progress  of  the  case ;  and  every  stroke  of  the  knife  by  which 
it  is  raised  being  made  under  the  eye  of  the  surgeon,  without  any  forcible  traction,  it 
is  as  little  liable  to  slough  as  any  other  portion  of  integument  with  an  equally  broad 
base  and  an  equally  rich  vascular  supply.  Even  the  integrity  of  the  posterior  tibial 
artery,  though  desirable,  is  by  no  means  essential,  provided  the  rest  of  the  subcu- 
taneous tissue  has  been  left  uninjured.  Many  persons,  in  discussing  the  merits  of 
this  operation,  seem  to  assume  as  an  axiom  that  sloughing  of  the  flap  must  occasion- 
ally take  place;  but  I  am  persuaded  from  very  extensive  experience  that,  if  the 
skin  of  the  heel  be  sound,  such  an  occurrence  will  always  be  the  fault  of  the  surgeon. 

Hence  the  various  modifications  of  the  original  method  that  have  been  suggested, 
though  commonly  discussed  chiefly  with  reference  to  a  fear  of  sloughing,  must  be 

1  See  Mr.  Syme's  Clinical  Lectures  in  the  Lancet,  1854. 
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judged  of  entirely  on  other  grounds.  Thus  the  plan  introduced  by  the  late  Dr. 
Richard  Mackenzie,  of  Edinburgh,  of  making  the  base  of  the  flap  at  the  inner  side, 
that  it  may  have  a  more  free  supply  of  blood  from  the  posterior  tibial  artery,  is  not 
to  be  regarded  as  a  substitute  for  the  simpler  method  of  a  posterior  flap  ;  yet  it  proves 
useful  in  case  of  unsoundness  of  the  integument  on  the  outer  side  of  the  heel ;  and 
it  is  probable  that  an  external  flap  might  be  made  with  equal  advantage  if  the 
internal  aspect  of  the  limb  were  affected.  At  the  same  time  it  may  be  worth  while 
to  remark  that  the  mere  presence  of  sinuses  at  either  side  is  no  ground  for  deviating 
fi'om  the  original  procedure  ;  and,  further,  that  no  degree  of  complication  of  sinuous 
tracks  ought  to  induce  the  surgeon  to  amputate  in  the  leg  and  deprive  his  patient  of 
the  greatly  superior  stump  afforded  by  Syme's  amputation. 

The  operation  of  the  late  Professor  Pirogoff,  of  Petersburg,  in  which  the  posterior 
part  of  the  os  calcis  is  sawn  off  and  turned  up  as  part  of  the  flap,  to  unite  with  the  cut 
end  of  the  tibia,  has  the  disadvantage  in  cases  of  caries  that  it  entails  a  risk  of  re- 
currence of  disease  in  the  portion  of  the  calcaneum  remaining.  It  is  also  more  compli- 
cated than  Mr.  Syme's  method,  from  the  necessity  of  accurate  adjustment  of  the 
osseous  surfaces,  with  a  view  to  the  best  position  for  the  posterior  flap.  For  this 
purpose  both  bones  are  cut  obliquely  ;  the  tibia  in  a  plane  looking  somewhat  back- 
wards as  well  as  downwards,  and  the  os  calcis  in  one  that  is  directed  somewhat  upwards 
as  well  as  forwards  ;  so  that  when  the  cut  surfaces  are  applied  to  each  other,  the  dense 
plantar  integument  covering  the  lower  part  of  the  calcaneum  is  presented  downwards 
for  supporting  the  weight  of  the  body,  rather  than  the  thin  skin  over  the  posterior  aspect 
of  the  bone.  If  these  points  are  attended  to,  Pirogoff 's  amputation  gives  a  thoroughly 
useful  stump  in  cases  of  injury.  But  I  am  not  aware  that  it  has  any  advantages 
over  that  provided  by  Syme's  operation,  and  the  increased  length  of  the  stump  which 
it  produces  is  rather  objectionable  than  otherwise ;  for  with  the  original  operation, 
the  space  afforded  for  the  artificial  foot  is  not  more  than  the  maker  finds  convenient. 

When  the  ankle  joint  is  affected  with  caries,  the  saw  should  be  applied  at  a 
higher  level  than  usual  to  the  tibia  and  fibula,  and  the  vertical  articular  surfaces 
by  which  the  joint  is  continued  upwards  between  those  bones  should  be  removed  with 
cutting  pliers,  to  guard  against  recurrence  of  disease  in  that  situation. 

In  cases  which  do  not  admit  of  Mr.  Syme's  operation,  amputation  immediately 
above  the  ankle  should  be  performed  if  possible,  in  preference  to  that  at  '  the  seat  of 
election,'  a  little  below  the  knee  ;  for,  although  the  use  of  the  knee-joint  may  be  re- 
tained even  with  a  very  short  stump,  the  longer  one  gives  greater  command  over  the 
artificial  limb,  and  the  operation  involves  less  risk  to  life. 

Different  methods  may  here  be  employed.  One  mode  is  to  make  a  short  semi- 
lunar anterior  flap  cut  from  without  inwards,  and  a  large  posterior  one  formed  by 
transfixing  behind  the  bones  and  cutting  downwards  and  outwards,  the  saw  being 
applied  a  little  above  the  bases  of  the  flaps  ;  or  antero-posterior  skin  flaps  of  equal 
length  may  be  made,  and  the  bones  divided  somewhat  higher  up.  Or  again,  the 
modified  circular  operation  1  is  applicable  in  this  situation. 

But  the  method  by  longer  anterior  flap  is  greatly  to  be  preferred  to  any  other,  on 
account  of  the  excellent  covering  it  affords,  with  the  cicatrix  out  of  the  way  of 
pressure,  euabling  the  stump  to  sustain  the  whole  or  a  considerable  part  of  the  weight 
of  the  body  on  its  extremity.  The  principles  on  which  the  operation  should  be  per- 
formed have  been  already  fully  discussed  in  former  pages,2  but  a  modification  of  the 
plan  there  indicated  is  called  for  on  account  of  the  difficulty  of  retracting  the  soft 
parts  from  the  bones.  This  arises  especially  from  the  intimate  attachment  of  the 
muscles  to  the  fibula ;  but  if  these  are  divided  through  an  extension  upwards  of  the 
outer  longitudinal  incision,  no  difficulty  is  experienced,  unless  the  tissues  are  con- 
densed by  inflammatory  thickening,  in  effecting  retraction  of  the  remaining  soft 
parts  from  the  tibia  without  dividing  the  skin  at  the  inner  side  to  a  higher  level  than 
the  typical  operation  demands.  Another  point  requiring  special  attention  in  the  leg, 
as  compared  with  the  thigh,  is  the  raising  of  the  anterior  flap.     The  anterior  tibial 

1  Sec  p.  702.  8  See  p.  706  et  seq. 
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artery,  on  which  the  flap  depends  for  its  nutrition,  lies  close  to  the  interosseous  mem- 
brane, and  wonld  be  very  liable  to  be  punctured  during  the  dissection  if  we  did  not 
follow  Mr.  Teale's  advice  in  conducting  it.  He  pointed  out  that  in  consequence  of 
the  looseness  of  the  cellular  connections  of  the  interosseous  membrane,  there  is  no 
difficulty  in  separating  the  parts  in  front  from  its  surface  with  the  finger-tip,  while 
dividing  with  the  knife  the  attachments  of  the  muscles  to  the  bones.1  In  this  way, 
the  vessel  is  secured  from  any  chance  of  injury. 

Immediately  above  the  ankle  the  operation  is  performed  as  follows.  The  diameter 
of  the  limb  having  been  ascertained  by  spanning  it,  a  straight  longitudinal  incision 
of  that  length  is  made  at  the  inner  side  of  the  leg,  and  on  the  outer  aspect  another 
similar  incision  directly  over  the  fibula  and  extending  about  an  inch  higher  up.  The 
lower  ends  of  these  incisions  are  connected  by  cutting  across  the  front  of  the  limb  in 
a  direction  transverse  in  the  main,  but  rounded  off  where  it  joins  the  lateral  lines. 
The  knife  is  next  carried  round  the  back  of  the  limb  to  the  bones  from  the  upper 
end  of  the  internal  incision  to  a  point  exactly  opposite  on  the  outer  side,  which  will 
be  about  an  inch  below  the  upper  end  of  the  outer  incision ;  the  instrument  being 
carried  in  a  line  slightly  convex  downwards,  so  as  to  form  a  very  short  posterior  flap. 
The  anterior  flap  is  then  raised  in  the  manner  above  mentioned,  including  every- 
thing in  front  of  the  bones  and  interosseous  membrane ;  after  which  the  tibia  and 
fibula  are  cleared  as  high  as  the  level  of  the  upper  end  of  the  outer  incision,  the 
finger-tip  being  still  used  in  detaching  the  parts  anterior  to  the  interosseous  membrane. 

In  order  to  avoid  splintering  the  fibula,  it  is  best  to  saw  both  bones  at  the  same 
time,  and  to  finish  the  fibula  before  the  tibia.  The  sharp  angle  of  the  spine  of  the 
tibia  being  apt  to  cause  ulceration  of  the  skin  over  it,  should  be  removed ;  and  the 
most  convenient  way  of  doing  this  is  to  commence  with  sawing  obliquely  for  a  short 
distance  from  a  point  about  half  an  inch  above  the  place  where  the  bones  are  to  be 
divided  transversely.  Supposing  effectual  antiseptic  treatment  employed,  the  cutaneous 
margins  of  the  flaps  may  be  stitched  very  closely,  except  at  the  upper  end  of  the 
outer  incision,  which  is  left  open  for  the  drain,  and  serves  admirably  for  the  purpose, 
as  it  leads  directly  from  the  cut  surfaces  of  the  bones,  and  is  dependent  in  position 
from  the  circumstance  that  the  limb  reposes  on  its  outer  side.  Accurate  s  bitching  is 
desirable  elsewhere,  in  consequence  of  the  disproportion  of  the  sizes  of  the  two  flaps, 
which,  however,  is  diminished  by  making  a  short  posterior  flap  as  advised. 

In  amputating  through  the  calf  on  the  same  principle,  the  operation  is  similar, 
except  that,  for  reasons  before  discussed,2  the  anterior  flap  need  not  be  longer  than 
two-thirds  of  the  diameter  of  the  limb ;  but,  to  compensate  for  its  diminution,  the 
posterior  flap  must  be  made  at  least  half  as  long  as  the  anterior,  by  carrying  the 
knife  round  the  back  of  the  limb  at  an  angle  of  forty-five  degrees  through  the  integu- 
ments, and  dissecting  them  up  to  the  level  of  the  upper  end  of  the  inner  part  of  the 
incision,  before  cutting  towards  the  bones,  so  as  to  get  rid  of  the  heavy  and  con- 
tractile mass  of  the  sural  muscles. 

The  old  flap  operation  is  still  employed  in  the  calf  by  many  surgeons,  being- 
very  readily  accomplished  by  drawing  the  knife  in  a  segment  of  a  circle  across  the 
front  of  the  leg  from  one  bone  to  the  other,  transfixing  behind  them,  and  cutting 
first  downwards  and  then  gradually  outwards,  next  dissecting  up  the  anterior  flap  of 
integument,  and  clearing  and  dividing  the  bones  at  the  level  of  its  base.  But  it  is, 
as  we  have  seen,3  a  most  undesirable  proceeding,  on  account  of  the  bulk  of  the 
muscular  mass  from  the  calf  turned  up  to  cover  the  ends  of  the  bones.  Mr.  Spence 
met  this  objection  by  shaving  off  a  considerable  portion  from  the  face  of  the  posterior 
flap  after  forming  it.  But  though  this  was  undoubtedly  a  great  improvement,  it 
could  not  give  to  the  operation  the  advantages  of  the  method  by  longer  anterior  flap. 

"When  there  is  not  enough  sound  integument  to  admit  of  the  latter  method,  the 
modified  circular  operation  of  Mr.  S3^me  4  proves  highly  valuable,  enabling  us  to  form 
out  of  the  smallest  amount  of  mateidals  a  short  stump,  which  is  preferable  to  any  that 

1  See  Medical  Times  and  Gazette,  July  6,  1861.  2  See  p.  706. 

3  See  p.  702.  *  See  p.  702. 
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can  result  from  operating  higher  up  in  the  limb,  the  patient  either  retaining  the  use 
of  the  joint  or  resting  his  weight  with  great  security  and  comfort  upon  the  bent  knee. 
The  great  merits  of  Mr.  Garden's  amputation  through  the  condyles  of  the  femur 
have  been  already  fully  discussed.1    I  cannot  but  agree  with  him  that  the  patella  should 
always  be  removed.     In  cases  of  injury  it  may  seem  a  tempting  thing  to  leave  it,  sawing 
off  its  articular  surface,  that  it  may  unite  with  the  divided  end  of  the  femur ;  but  having 
tried  this  plan  before   Mr.  Carden  published,  I  have  found  that  while  it  may  result 
in  an  admirable  stump,  it  is  sometimes  attended  with  serious  inconvenience,  from  the 
patella  being  tilted  up  from  its  proper  position  by  the  action  of  the  quadriceps  extensor. 
Besides  this,  the  presence  of  the  patella  interferes  with  the  adequacy  of  the  cover- 
ing for  the  end  of  the  femur,  and  makes  it  needful  to  borrow  more  integument  from 
the  front  of  the  leg  than  is  otherwise  requisite.     A  nd  as  regards  the  ultimate  result, 
when  the  sawn  extremity  of  the  femur  has  been   rounded   off  by  ossific  deposit,  it 
proves  little,  if  at  all,  inferior  to  the  patella  for  bearing  the  weight  of  the  body. 
The  only  objection  to  Garden's  operation,  as  described  by  him,  2  is  the   occasional 
occurrence  of  more   or  less   sloughing  of  the  long  anterior  flap  of  skin,  in  spite  of 
faultless  operating.     It  is  plain  that  the  risk  of  sloughing  would  be  diminished  if  the 
flap  could  be  made  shorter  by  not  carrying  the  horns  of  the  incision  by  which  it  is 
formed  so  high  up  the  limb  ;  and  on  making  experiments   on  the  dead  body  several 
years  ago,  to  ascertain  to  what  extent  this  could  be  done  without  disadvantage,  I 
found  that  it  is  by  no  means  difficult,  when  the  parts  are  in  their  natural  condition, 
to  accomplish  the  operation  without  making  any  anterior  flap  at  all,  the  integuments 
in  front  being  divided  transversely  at  the  level  of  the  lower  end  of  Mr.  Garden's  flap. 
I  also  found  it  advantageous  to  form  a  short  posterior  skin-flap,  both  for  the  sake 
of  coaptation  of  the  cutaneous  margins  without  puckering,  and  as  a  useful  addition 
to  the  covering  for  the  end  of  the  stump. 

With  this  modification,  the  operation  is  performed  as  follows.  The  surgeon  first 
cuts  transversely  across  the  front  of  the  limb  from  side  to  side  at  the  level  of  the 
anterior  tuberosity  of  the  Libia,  and  joins  the  horns  of  this  incision  posteriorly  by 
carrying  the  knife  at  an  angle  of  forty-five  degrees  to  the  axis  of  the  leg  through  the 
skin  and  fat.  The  limb  being  elevated,  he  dissects  up  the  posterior  skin  flap,  and 
then  proceeds  to  raise  the  ring  of  integument  as  in  a  circular  operation,  taking  due 
care  to  avoid  scoring  the  subcutaneous  tissue ;  and,  dividing  the  hamstrings  as  soon 
as  they  are  exposed,  and  bending  the  knee,  he  finds  no  difficulty  in  exposing  the 
upper  border  of  the  patella.  He  then  sinks  his  knife  through  the  insertion  of  the 
quadriceps  extensor,  and  having  cleared  the  bone  immediately  above  the  articular 
cartilage  and  holding  the  limb  horizontal,  he  applies  the  saw  vertically  and  at  the 
same  time  transversely  to  the  axis  of  the  limb  (not  of  the  bone),  so  as  to  ensure  a 
horizontal  surface  for  the  patient  to  rest  on.  The  popliteal  artery  and  vein  are  then 
secured,  and  any  articular  or  other  small  branches  that  may  require  it. 

When  the  soft  parts  are  thickened  and  condensed  by  inflammation,  the  integu- 
ments cannot  well  be  reflected  above  the  patella  with  such  incisions  of  the  skin.  But 
the  difficulty  may  be  got  over  by  cutting  into  the  joint  as  soon  as  the  ligamentum 
patellae  is  exposed,  and  at  once  removing  the  leg  by  dividing  the  ligaments  and 
hamstrings ;  after  which  the  soft  parts  can  be  retracted  from  the  femur  sufficiently 
to  permit  the  application  of  the  saw.  The  arteries  having  then  been  secured,  the 
patella  is  dissected  out  at  leisure. 

As  thus  performed,  Carden's  operation  takes  a  little  more  time  and  pains  than 
when  the  integument  is  divided  in  the  form  of  an  anterior  flap  ;  but  these  are  well 
rewarded  by  the  ample  covering  for  the  bone,  the  small  external  wound,  and  the 
perfect  security  against  sloughing. 

Some  surgeons  speak  highly  of  amputation  through  the  knee,  leaving  the  articular 
portion  of  the  femur  and  the  patella,  a  covering  being  provided  by  forming  a  large 
anterior  and  short  posterior  skin  flap  from  the  leg,  the  result  being  that  the  patient 
rests  his  weight  upon  the  broad  rounded  end  of  the  bone  while  the  patella  is  drawn 

1  See  p.  705.  °-  Ibid. 
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up  by  the  quadriceps  to  occupy  the  hollow  between  the  condyles  in  front.1  There 
can  hardly,  I  think,  be  two  opinions  as  to  the  superiority  of  Garden's  method  to  this 
procedure  for  carious  disease  of  the  knee-joint ;  and  in  cases  of  injury,  when  the 
integuments  are  sound  as  far  as  five  inches  below  the  patella,  which  is  the  length  of 
the  long  anterior  flap  according  to  the  method  hitherto  recommended,2  a  satisfactory 
though  very  short  stump  may  be  made  below  the  knee.  But  from  my  experience 
with  Garden's  operation  I  feel  sure  that  the  amputation  through  the  knee  may  be 
much  improved  by  dividing  the  integument  in  the  circular  fashion,  slightly  modified 
to  permit  neat  adjustment  of  the  cutaneous  margins,  in  which  case  it  would  not  only 
be  freed  from  the  risk  of  partial  sloughing  of  the  anterior  flap  which  is  admitted  by 
its  advocates,3  but,  the  posterior  integument  being  made  to  take  a  larger  share  in 
forming  the  covering,  it  would  not  be  needful  to  go  so  far  down  the  limb  in  front, 
and  thus  the  operation  would  become  available  for  cases  of  injury  reaching  too  high 
in  the  limb  to  permit  amputation  below  the  knee.  And  in  order  to  ensure  complete 
adequacy  of  the  covering,  the  saw  might  be  carried  through  the  middle  of  the 
articular  end  of  the- femur  so  as  to  flatten  it  without  interfering  with  its  breadth,  and 
thus  in  all  probability  improve  rather  than  impair  the  fitness  of  the  end  of  the  stump 
for  bearing  the  weight  of  the  body.  On  this  matter,  however,  I  cannot  as  yet  speak 
from  personal  experience. 

In  amputation  of  the  thigh,  if  we  except  cases  in  which  the  soft  parts  are 
affected  at  one  side  only,  where  a  covering  may  be  advantageously  provided  from  the 
sound  side,  the  flaps  should  always  be  antero-posterior,  because,  the  flexor  muscles 
being  no  longer  counteracted  by  the  weight  of  the  limb,  the  bone  tends  to  become 
tilted  forwards,  so  that  its  extremity  would  be  apt  to  show  itself  in  the  anterior  angle 
of  lateral  flaps. 

In  the  lower  half  of  the  thigh,  the  method  by  longer  anterior  flap,  on  the 
principles  before  considered,4  will  be  found  easy  of  execution  and  excellent  in  results. 
Two  straight  incisions  are  made  through  the  skin  and  fat  along  the  lateral  aspects  of 
the  limb,  parallel  to  its  anterior  surface,  and  equal  in  length  to  two-thirds  of  its 
diameter,  and  their  inferior  extremities  are  connected  in  front  by  a  straight  transverse 
cut,  curved  upwards  near  its  ends  to  join  the  longitudinal  ones,  so  as  to  shape  out  a 
moderately  long  rectangular  flap  with  rounded  angles,  if  we  may  so  speak.  The 
knife  is  then  passed  round  the  back  of  the  thigh  at  an  angle  of  forty-five  degrees  to 
its  axis,  marking  out  a  short  posterior  skin  flap,  which  is  at  once  dissected  up,  the 
limb  being  well  elevated  by  an  assistant.  The  anterior  flap  is  next  raised  so  as  to 
contain  a  moderate  amount  of  muscle,  and  the  soft  parts  being  well  retracted,  the 
knife  is  swept  circularly  through  the  muscles,  so  as  to  expose  the  bone  for  the 
application  of  the  saw  about  two  inches  above  the  angle  of  union  of  the  flaps. 

The  incisions  should  always  be  made  as  far  down  in  the  limb  as  the  state  of  the 
soft  parts  permits ;  and  the  skin  over  the  patella,  if  available,  will  be  employed  with 
great  advantage  as  part  of  the  anterior  flap. 

For  restraining  hemorrhage  the  elastic  tourniquet  must  be  applied  as  high  as 
possible  in  the  thigh,  and  if  its  constriction  is  found  to  interfere  with  the  clue 
retraction  of  the  soft  parts,  it  is  best  to  saw  the  bone  in  the  first  instance  where  it  is 
easily  reached,  and,  after  securing  the  vessels  and  removing  the  tourniquet,  expose 
the  bone  at  the  requisite  level,  and  saw  off  an  additional  portion,  held  steady  with  a 
pair  of  strong  forceps. 

"When  digital  compression  is  resorted  to,  the  hands  should  grasp  as  much  of  the 
circumference  of  the  limb  as  possible,  while  the  thumbs  are  placed  one  above  the 
other  over  the  vessel,  as  it  lies  on  the  pelvis,  midway  between  the  symphysis  pubis 
and  the  iliac  spine. 

Even  in  the  upper  part  of  the  thigh,  although  the  object  of  having  a  stump 
capable  of  bearing  weight  upon  its  extremity  is  no  longer  to  be  considered,  the 
operation  above  described  will  be  found  to  yield  better  results  than  that  by  trans- 

1  See   especially  a  paper  on  Amputation  at  the  Knee-joint,  by  Mr.  Pollock.  Medico- 
Chirurgical  Transactions,  1870. 

•  oee  Mr.  Pollock,  ibid.  3  Ibid.  4  See  p.  70G. 
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fixion,  by  avoiding  the  redundancy  of  muscle  which  is  the  great  defect  of  the  latter 
method.  Nor  need  this  plan  involve  greater  loss  of  blood.  For  the  posterior  flap, 
being  only  cutaneous,  can  be  raised  without  material  bleeding ;  and  the  anterior  flap, 
after  being  shaped  by  carrying  the  knife  through  the  skin  and  fat,  may  be  completed  by 
transfixion,  while  comparatively  little  retraction  of  the  soft  parts  is  required,  in  con- 
sequence of  the  short-cut  muscles  having  little  tendency  to  caxise  protrusion  of  the 
bone.  Moreover,  all  bleeding  during  the  performance  of  the  operation  may  be 
effectually  prevented  by  the  elastic  band  applied  in  the  manner  to  be  described  hi 
connection  with  the  next  amputation. 

Amputation  at  the  hip -joint  has  of  late  years  been  divested  of  much  of  the 
danger  that  formerly  attended  it  ;  so  that  it  now  ranks  among  the  well-established 
operations  of  surgery. 

What  may  be  termed  the  classical  method  is  to  form  a  large  anterior  flap 
by  transfixion,  disarticulate,  and  cut  a  short  posterior  flap,  also  from  within  out- 
wards. The  thigh  being  somewhat  fixed,  to  relax  the  soft  parts  of  the  front  of  the 
limb,  the  point  of  a  knife  with  a  blade  fully  a  foot  in  length  is  entered  midway 
between  the  anterior-superior  spinous  process  of  the  ilium  and  the  great  trochanter, 
supposing  the  left  side  operated  on,  and  passed  in  front  of  the  bone  till  it  emerges 
near  the  tuberosity  of  the  ischium,  or  in  the  opposite  direction  if  the  right  limb  be 
concerned.  The  knife  is  then  carried  longitudinally  with  a  rapid  sawing  movement, 
followed  by  the  fingers  of  one  hand  of  an  assistant,  which  are  introduced  into  the 
wound  so  as  to  compress  the  femoral  artery  securely  between  them  and  the  thumb, 
previously  placed  over  it  in  the  groin,  his  other  hand  being  employed  to  lift  up  the 
large  anterior  flap  as  soon  as  it  is  completed.  The  limb  being  now  extended  and 
abducted,  the  surgeon  opens  the  capsule  of  the  joint  by  cutting  firmly  upon  the 
head  of  the  bone  ;  and  as  this  starts  from  its  socket,  he  divides  the  round  ligament 
and  the  posterior  part  of  the  capsule  ;  and  lastly,  the  thigh  having  been  adducted,  to 
draw  the  trochanter  down  out  of  the  way  of  the  knife,  he  completes  the  severance 
of  the  limb  by  cutting  downwards  and  backwards  through  the  muscular  mass  at  the 
back  of  the  thigh. 

Attention  is  now  at  once  directed  to  the  bleeding  vessels  of  the  posterior  flap,  fed 
by  the  internal  iliac,  which  are  covered  in  the  first  instance  with  a  folded  cloth,  or, 
what  is  better,  by  the  tips  of  the  fingers  of  an  assistant ;  and  when  they  have  been 
tied  the  femoral  trunk  and  any  of  its  branches  which  may  require  it  are  secured  in 
the  anterior  flap. 

But  though  I  have  described  this  mode  of  operating,  captivating  as  it  is  by  its 
brilliant  swiftness  of  performance,  I  do  not  desire  to  recommend  it.  Many  years 
ago  I  was  much  impressed  with  a  circumstance  that  I  witnessed  in  the  practice  of 
one  of  my  colleagues  in  Glasgow.  He  amputated  below  the  trochanters  by  antero- 
posterior flaps  for  malignant  sarcoma  of  the  lower  part  of  the  femur ;  but  the  part  of 
the  bone  removed  being  examined  after  it  had  been  sawn  longitudinally  while  the 
vessels  were  being  secured,  the  disease  was  found  to  extend  up  to  the  part  where 
it  had  been  divided  in  the  amputation.  The  surgeon  therefore  seized  the 
remainder  of  the  femur  with  powerful  forceps  and  dissected  it  out  from  its 
socket.  This  was  done  with  great  facility  and  with  scarcely  any  loss  of  blood ; 
and  it  occurred  to  me  that,  if  the  same  procedure  were  adopted  when  it  was 
intended  from  the  first  to  disarticulate,  shock,  which  is  one  of  the  great  dangers  of 
amputation  at  the  hip-joint,  would  surely  be  greatly  diminished ;  for  we  could  not 
suppose  that  the  powerful  impression  produced  upon  the  nervous  system  by  that 
operation  performed  in  the  usual  way  could  be  due  either  to  the  removal  of  the 
head  of  the  bone  or  to  the  mere  extent  of  the  cut  surface  as  such.  The  correctness 
of  this  view  has  been  since  strikingly  demonstrated  by  the  practice  of  Mr.  Ferneaux 
Jordan  of  Birmingham,  who,  in  cases  suitable  for  such  a  procedure,  first  divides  the 
soft  parts  circularly  low  down  in  the  thigh,  and  then  dissects  out  the  bone  from 
among  the  muscles  and  from  the  acetabulum  through  a  long  incision  on  the  outer 
aspect  of  the  limb,  where  the  soft  parts  are  comparatively  thin  and  the  blood-vessels 
inconsiderable;  a  long  boneless  stump  being  the  result.     Now  such  an  operation 
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involves  both  disarticulation  and  the  formation  of  an  exceedingly  extensive  wound ; 
yet  Mr.  Jordan's  anticipations  of  increased  safety  of  this  method  as  compared  with 
the  old  one  seem  to  have  been  fully  realised.  Ever  since  the  Glasgow  experience  to 
which  I  have  referred,  I  have  myself  proceeded  on  the  principle  which  it  suggested ; 
and  while  it  does  not  seem  to  me  necessary  to  push  it  to  the  extreme  degree 
advocated  by  Mr.  Jordan,  I  would  advise  the  following  as  the  method  to  be  generally 
adopted. 

Supposing  the  right  limb  operated  on,  the  knife  is  entered  at  the  posterior  part 
of  the  great  trochanter  and  carried  down  longitudinally  for  about  eight  inches  (if 
the  patient  be  an  adult  male),  and  then  drawn  across  the  limb  in  front  and  behind 
through  skin  and  fat,  in  the  form  of  two  crescentic  incisions  which  meet  at  the  inner 
side  of  the  limb  at  a  point  an  inch  or  two  lower  down  than  the  extremity  of  the 
outer  longitudinal  cut.  The  semilunar  flaps  mapped  out  by  the  crescentic  incisions 
are  then  dissected  up  as  in  a  modified  circular  operation,  the  integument  being  raised 
about  two  inches  higher  than  their  angle  of  union  at  the  inner  side  of  the  thigh  ; 
after  which  the  muscles  are  divided  where  they  are  exposed  and  the  head  of  the  bone 
dissected  out. 

Such  a  mode  of  operating,  besides  the  diminished  danger  from  shock,  has  the 
great  advantage  of  making  truly  aseptic  treatment  easy,  instead  of  almost  impossible 
as  it  is  when  the  copious  sero-sanguineous  discharge  which  takes  place  from  so 
large  a  wound  is  poured  out  within  a  very  few  inches  of  the  anus,  which  is  the  case 
after  the  ordinary  operation,  with  the  dependent  angle  of  the  wound  close  to  the 
tuberosity  of  the  ischium.  After  the  operation  which  I  have  advised,  the  inner  end 
of  the  wound  having  been  closely  stitched  and  drainage-tubes  introduced  at  its  outer 
part,  there  is  sufficient  space  for  an  effectual  antiseptic  dressing,  which  will  often  be 
a  matter  of  life  and  death  where  so  large  an  extent  of  irritable  and  absorbent  surface 
is  concerned. 

The  longer  time  occupied  by  the  operation  is  of  no  consequence  now  that  we  have 
the  means  of  dealing  efficiently  with  the  once  dreaded  haemorrhage.  For  this 
purpose  I  advised  in  former  editions  of  this  work  the  use  of  the  aortic  tourniquet. 
This  instrument,  however,  has  two  defects.  In  the  first  place,  when  the  aorta 
deviates  to  any  considerable  extent  from  its  normal  median  or  nearly  median 
position,  the  tourniquet  is  somewhat  difficult  of  adjustment,  and  instead  of  retaining 
its  position  by  the  clamping  action  of  the  screw  which  presses  down  the  pad,  it 
tends  to  slip  to  one  side  on  the  rounded  body  of  the  lumbar  vertebra,  and  must  be 
held  in  place  by  a  very  careful  and  steady  assistant.  And,  in  the  second  place,  an 
inexperienced  or  nervous  surgeon  may  be  tempted  to  screw  down  the  rigid  instru- 
ment with  needless  violence  and  damage  the  intestine  by  so  doing. 

Mr.  Davy  of  the  Westminster  Hospital  has  suggested  a  very  ingenious  mode  of 
compressing  the  common  iliac  artery  by  introducing  into  the  rectum  one  end  of  a 
smooth  wooden  cylinder  two  feet  in  length  and  about  an  inch  in  diameter  passed  in 
sufficiently  far  to  permit  it  to  be  pressed  clown  upon  the  vessel  on  the  brim  of  the 
true  pelvis  when  the  other  end  or  handle  of  the  instrument  is  carried  to  the  thigh 
of  the  opposite  side,  and  then  raised  so  that  the  rod  may  act  as  a  lever  for  which  the 
anus  serves  as  a  fulcrum.1  In  most  cases  in  which  Davy's  lever  has  been  employed 
it  has  answered  to  aclmh-ation.2  But  it  is  intelligible  that  in  case  of  a  short  meso- 
rectum  it  might  be  impossible  without  undue  force  to  effect  compression  of  the  iliac 
trunk  on  the  right  side ;  and  of  course  if  the  coats  of  the  rectum  were  unsound,  the 
instrument  would  be  wholly  inapplicable.  Accordingly  I  lately  heard  of  a  case  in 
which  a  gentleman  specially  conversant  with  the  use  of  the  lever  failed  to  bring  it 
into  effective  action ;  and  another  case  has  been  mentioned  to  me  where  death 
resulted  from  mischief  clone  by  the  end  of  the  rod  working  in  the  dark. 

Hence  I  believe  it  to  be  wiser  to  adopt  here  also  the  principle  of  Esmarch's 
elastic  compression.     It  may  be  applied  either  to  the  aorta  or  to  the  extreme  upper 

1  See  Brit.  Med.  Journal,  May  IS,  1878. 

2  See  Mr.  Peavce  Gould,  Transactions  of  Clin.  Soc.  of  London,  1879. 
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part  of  the  limb.  For  the  aorta  a  pad  of  sufficient  size,  such  as  a  pincushion, 
adjusted  over  the  vessel  about  the  level  of  the  iliac  crests,  is  pressed  down  by  elastic 
bands,  which,  however,  ought  not  to  encircle  the  body  directly  and  so  cause  inconvenient 
constriction  of  the  waist,  but  should  be  connected  with  the  ends  of  a  rigid  object 
placed  transversely  beneath  the  back  and  extending  laterally  sufficiently  far  to 
protect  the  sides  of  the  body  from  compression.  A  narrow  piece  of  board  with  two 
lateral  notches  at  each  end  would  answer  the  purpose  quite  well  for  an  emergency  as 
a  substitute  for  the  curved  piece  of  stout  iron  with  rings  or  hooks  at  the  ends 
recommended  by  Esmarch. 

When  the  elastic  band  is  applied  to  the  limb  for  amputation  at  the  hip-joint, 
special  arrangements  must  be  adopted  to  keep  it  well  out  of  the  way  of  the  knife, 
and  also  to  prevent  it  from  slipping  clown  and  becoming  useless  when  the  support  of 
the  head  and  neck  of  the  bone  is  withdrawn  by  disarticulation.  The  following 
method  will  be  found  to  answer  perfectly.  An  elastic  band  having  been  provided 
sufficiently  strong  to  require  the  full  force  of  the  surgeon  to  stretch  it  to  twice  its 
leugth,1  and  long  enough  to  encircle  the  upper  part  of  the  limb  when  in  the  relaxed 
condition,  and  with  tapes  securely  connected  with  its  ends,  is  placed  with  one  end  of 
the  elastic  part  under  the  sacrum,  while  the  tape  of  that  end  is  brought  round  the 
pelvis  between  the  crest  of  the  ilium  and  the  great  trochanter  of  the  side  opposite  to 
that  to  be  operated  on,  and  held  perfectly  firmly  in  the  vertical  position  by  an 
assistant.  The  surgeon  then,  standing  on  the  side  for  operation,  puts  the  band  fully 
on  the  stretch  in  a  direction  transverse  to  the  body  and  brings  it  up  into  the  vertical 
position  immediately  below  the  iliac  crest.  Holding  it  in  his  left  hand  (if  the  right 
limb  is  concerned)  he  next  passes  his  right  hand  round  behind  the  limb,  which  has 
been  previously  placed  in  the  vertical  position  to  expel  its  blood,  and  changing 
hands  encircles  the  thigh  as  near  to  the  perinseum  as  possible,  the  scrotum  being  held 
well  to  the  other  side  by  an  assistant.  The  surgeon's  end  of  the  elastic  band  being 
now  over  the  groin,  he  takes  the  other  tape  from  his  assistant  and  ties  the  two  tapes 
together  in  a  reef  bow  over  the  sound  side.  Another  point  requires  attention.  Two 
pieces  of  bandage,  each  about  two  feet  in  length,  are  placed  longitudinally  upon  the 
skin  before  the  elastic  band  is  applied,  one  of  them  over  the  groin,  the  other  well 
behind  the  great  trochanter ;  the  middle  of  each  piece  of  bandage  being  in  the  situa- 
tion where  the  elastic  band  is  to  go.  And  when  the  elastie  band  has  been  applied,  the 
lower  end  of  each  of  these  pieces  of  bandage  is  drawn  up  so  as  to  convert  them  into 
two  loops  by  means  of  which,  in  the  hands  of  a  steady  assistant,  the  elastic 
tourniquet  is  kept  drawn  well  up  both  at  Poupart's  ligament  and  behind  the 
trochanter.  If  this  arrangement  is  well  carried  out,  the  whole  operation,  including 
disarticulation,  may  be  done  uninterruptedly.  Nevertheless  I  think  it  prudent  to 
retain  the  resistance  of  the  head  and  neck  of  the  femur  so  long  as  the  tourniquet 
is  in  operation,  by  sawing  through  the  bone  below  the  trochanters,  and  at  once 
securing  all  the  vessels  that  show  themselves  on  the  cut  surfaces.  The  tourniquet  is 
then  removed  while  an  assistant  compresses  the  femoral  at  the  groin  :  and  when 
any  branches  still  requiring  attention  have  been  tied,  the  remainder  of  the  bone  is 
seized  with  strong  forceps  and  dissected  out.  With  the  incisions  which  have  been 
recommended  this  will  be  found  a  matter  of  the  utmost  facility  and  attended  with 
little  if  any  hemorrhage. 

Joseph  Lister. 

1  About  three  of  the  ordinary  rods  of  red  caoutchouc,  placed  side  by  side  and  tied 
together  at  their  ends,  will  he  found  to  answer  the  purpose  for  au  adult. 


733 


AMPUTATION. 


PART  II. 
Artificial  Limbs. 

THE  invention  of  substitutes  for  amputated  limbs  bas  taxed   tbe  ingenuity  of 
surgeons  and  instrument-makers  for  ages,  and,  though  great  advances  have  been 
made,  but  few  apparatuses  have  been  constructed  which  can  make  up  for  the  loss  of 

Fig.  153.— Artificial  Arm  for  Agricultural  Labourers. 


the  natural  limbs  or  restore  even  a'jmoderate  amount  of  usefulness.  This  is  more 
especially  the  case  with  the  upper  extremity,  where  it  is  a  matter  of  great  difficulty 
to  make  an  artificial  hand  which  shall  possess  some  of  the  natural  movements,  and  at 
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the  same  time  have  strength  sufficient  to  render  it  serviceable  to  the  artisan.  It  is 
not  my  intention,  nor  have  I  sufficient  space  at  my  disposal,  to  enter  into  a  discussion 
of  the  numerous  forms  of  apparatus  which  have  been  from  time  to  time  introduced ; 
but  I  shall  very  briefly  indicate  what  are  the  principles  on  which  the  most  successful 
attempts  have  been  made,  and  mention  one  or  two  instruments  which  seem  to  be 
useful. 

Upper  Extremity. 

Here  the  forms  of  apparatus  differ  according  to  the  seat  of  amputation ;  and  the 
amount  of  usefulness  restored  depends  on  whether  the  hand  alone  has  been  removed, 

Fig.  154. — Artificial  Arm  for  Agricultural  Labourers. 


or  whether  amputation  has  been  performed  through  the  forearm,  upper-arm,  or 
at  the  shoulder-joint. 

In  the  case  of  workmen  the  attempt  to  provide  an  artificial  hand  with  moveable 
fingers  is  seldom  made,  and  where  the  hand  or  forearm  has  been  amputated,  an 
apparatus  is  fitted  on  the  stump  into  which  various  implements — such  as  a  hook,  a 
knife,  fork,  &c. — may  be  fastened  by  means  of  screws  or  clamps.  This  does  not  require 
any  special  description. 

Where  amputation  has  been  performed  above  the  elbow-joint,  the  best  form  of 
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substitute  in  the  case  of  a  labourer  has  a  joint  at  the  situation  of  the  elbow,  as  is 
shown  in  the  accompanying  figures  (figs.  153  and  154).  In  this  case  the  arm  is  sur- 
rounded by  a  leather  cap,  which  is  strapped  to  the  stump  and  kept  in  its  place  by 
bands  which  pass  under  the  other  axilla.  At  the  lower  end  of  this  sheath  is  a  cone 
of  wood  into  which  an  iron  rod  is  fixed,  this  rod  rotating  freely  around  its  axis.  The 
iron  rod  completes  the  length  of  the  upper-arm,  and  at  the  situation  of  the  elbow 
forms  a  hinge-joint  with  a  second  bar.  The  lower  part  of  this  bar  has  the  form  of  a 
prong,  into  which  the  necessary  implements  (a  spade,  pick-axe,  &c.)  can  be  fastened. 
By  means  of  this  simple  arrangement  flexion  and  extension  are  obtained  at  the  elbow- 
joint,  while  rotation  takes  place  higher  up,  and  thus  a  great  measure  of  usefulness  is 

Fic-i.  155. — The  '  Workman's  Arm  '  of  the  Societe  Francaise  de  Secours  aux  Blesses. 
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restored  to  the  patient.  In  some  cases  it  is  convenient  to  have  an  additional  joint  in 
the  bar  which  represents  the  forearm. 

Other  forms  of  instruments  acting  on  the  same  principle  have  been  constructed, 
and  are  useful  in  certain  cases  (see  fig.  155). 

The  attempts  to  provide  an  artificial  limb  with  movements  resembling  the  natural 
ones  have  resulted  in  the  construction  of  many  ingenious  instruments,  which  are  of 
value  to  those  who  possess  an  independent  fortune,  and  do  not  require  to  employ  the 
artificial  hand  for  heavy  work.  An  apparatus  has,  however,  been  constructed  for 
amputation  at  the  wrist-joint,  which  restores  the  normal  movements  of  the  fingers  to 
a  surprising  degree,  and  which  enables  the  wearer  to  do  a  great  deal  of  even  heavy 
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work.     I    take   the   description   from    Max    Schede's    work    on    amputation    (see 
figs.  156-159). 

The  apparatus  is  made  in  the  main  of  German  silver,  suitably  padded,  and  consists 
of  a  case  for  the  upper-arm  (fig.  156,  a),  and  a  part  enclosing  the  forearm  (fig.  156,  c), 
which  are  united  by  hinge-joints  at  each  side  of  the  elbow-joint.  A  surrounds  the 
upper-arm  closely,  c  is  so  wide  that  the  movements  of  pronation  and  supination  may 
be  freely  performed  in  it.  This  portion  c  is  connected  with  the  hand  by  a  sort  of  ball- 
and-socket  joint  :  provision  being  made  for  rotatory  movement,  and  also  for  flexion 
and  extension  of  the  wrist.  These  movements  are  brought  about  by  means  of  the 
other  hand,  and  the  joint  can  be  fixed  in  any  position  by  the  knob  k  (fig.  156).  The 
lower  end  of  the  forearm  is  closely  surrounded  by  a  leather  sheath  (fig.  156,  d).  The 
fingers  move  as  a  result  of  the  pronation  and  supination  of  the  forearm.  Attached 
to  the  lower  part  of  the  sheath  D  is  a  screw  with  wide  threads,  which  runs  in  a  nut 
(female  screw)  in  the  middle  of  the  wrist-joint.  In  its  course  this  screw  passes 
through  a  metal  plate  (fig.  157,  m),  which  moves  upwards  and  downwards  with  the 
movements  of  the  screw  in  the  nut,  i.e.  with  pronation  and  supination.  To  this 
plate  m  metal  rods  which  go  to  the  proximal  ends  of  the  first  phalanges  of  the  fingers 


Figs  156,  157,  158,  159. — Artificial  Hand  after  Amputation  at  the  Wrist. 
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Fig.  159. 


are  articulated  by  small  hinge-joints.  The  mode  in  which  the  other  phalanges  are 
bent  as  the  result  of  the  flexion  of  the  first  phalanx  will  be  at  once  evident  from  a 
study  of  figs.  158  and  159.  When  the  arm  is  pronated  the  plate  m  is  drawn  upwards, 
and  the  fingers  are  bent  with  the  same  amount  of  force  as  was  exercised  in  pronating 
the  arm.  Thus  the  degree  of  pressure  on  any  object  grasped  is  at  once  evident  to 
the  wearer ;  and  another  advantage  of  this  apparatus,  not  possessed  by  any  other  so 
far  as  I  am  aware,  is,  that  flexion  and  extension  of  the  fingers  can  be  carried  out  with 
equal  facility  in  the  flexed  or  extended  positions  of  the  elbow.  An  amount  of  true 
usefulness  is  thus  obtained  which  no  other  artificial  limb  has  as  yet  given. 

Movement  of  artificial  fingers  has  been  brought  about  in  various  other  ways,  but 
the  power  thus  exercised  is  very  slight,  the  movement  only  occurs  along  with  a 
corresponding  movement  of  the  elbow-joint,  and  there  is  but  little  tactile  power,  if 
we  may  so  call  it — I  mean  the  power  of  judging  of  the  degree  of  force  with  which 
any  object  is  grasped.  Indeed,  in  the  earlier  forms,  the  movements  were  purely 
passive,  in  some  cases  a  rack  and  spring  arrangement  being  used,  so  that  while  the 
fingers  remained  fixed  in  any  position  of  flexion  in  which  they  were  placed,  they 
immediately  became  extended  by  means  of  a  spring  when  a  lever  was  touched.  Some- 
times in  these  artificial  hands  the  fingers  are  kept  flexed  by  means  of  springs,  while 
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catgut  bands  pass  down  from  the  front  of  the  upper  arm  and  are  so  arranged  as 
extensor  tendons  that  when  the  elbow  is  stretched  out  the  fingers  are  extended.  In 
other  instances,  the  movements  have  been  obtained  partly  by  springs  and  partly  by 
catgut  attached  to  the  oj^posite  shoulder,  extension  of  the  fingers  being  brought  about 
by  forward  movements  of  that  shoulder. 

Where  amputation  has  been  performed  above  the  elbow  the  usefulness  of  the 
hand  is  very  slight.  Several  very  ingenious  forms  of  apparatus  have,  however, 
been  constructed,  in  which  the  movements  of  the  elbow-joint  have  been  brought 
about  by  forward  or  backward  movements  of  the  same  or  opposite  shoulder  or  of  the 
pelvis,  the  movements  of  the  fingers  being  obtained  on  similar  principles.  In  some 
cases  the  movements  of  pronation  and  supination  have  also  been  to  some  extent 
restored.  Even  in  the  case  of  amputation  at  the  shoulder-joint  a  certain  amount  of 
movement  has  been  obtained  from  movements  of  the  pelvis. 

The  success  of  these  attempts  depends  in  the  main  on  the  length  of  the  stump, 
the  great  principle  in  amputating  through  the  upper  extremity  being  to  leave  as 
long  a  stump  as  possible,  every  inch  saved  increasing  very  greatly  the  usefulness  of 
the  artificial  substitute.  The  other  characteristics  of  a  good  stump  have  been 
referred  to  in  previous  articles,  the  chief  points  being  painlessness  and  a  scar  not 
adherent  to  the  end  of  the  bone. 

Lower  Extremity. 

The  earliest  and  still  the  most  common  substitute  for  the  lower  extremity  is  the 
stiff  wooden  or  cork  leg.  These  are  preferred  in  most  cases  where  the  patient  has 
hard  work  or  much  walking  to  do,  for  they  form  a  much  more  stable  support  and 
are  used  with  greater  ease  and  less  fatigue  than  limbs  with  moveable  joints.  In 
fitting  these  limbs  the  most  important  thing  to  attend  to  is  the  point  of  support  for 
the  weight  of  the  body.  With  very  few  exceptions,  no  weight  ought  to  be  borne  by 
the  end  of  the  stump.  The  only  cases  in  which  this  can  be  done  are  after  disarticula- 
tion, or  after  Garden's  amputation  at  the  knee-joint,  and  Syme's  and  Pirogoffs 
amputations  at  the  ankle.  In  no  other  amputations  miist  the  weight  of  the  body 
be  transmitted  to  the  end  of  the  bone. 

In  cases  where  the  foot  and  portion  of  the  leg  have  been  removed  it  was  formerly 
the  custom  to  walk  on  the  tuberosity  of  the  tibia,  which  rested  on  the  padded  upper 
end  of  the  wooden  leg,  the  knee  being  kept  constantly  in  the  bent  position. 
Hence  the  origin  of  the  term  '  amputation  at  the  seat  of  election ' — the  seat  of  election 
being  that  point  where  the  stump  would  not  project  too  far  backwards,  or,  on  the 
other  hand,  be  too  short  to  afford  a  satisfactory  basis  for  support.  In  this  arrange- 
ment the  artificial  leg  has  a  prolongation  upwards  on  each  side,  which  is  securely 
fastened  to  the  thigh  by  means  of  straps.  The  performance  of  amputations  through 
the  leg  at  the  seat  of  election  has  now  been  given  up  in  most  cases,  as  it  has  been 
recognised  that  a  moveable  knee-joint  is  of  great  importance  to  the  patient,  and  that 
for  this  purpose  the  longer  the  leg  up  to  a  certain  point  the  better. 

Where  amputation  has  been  performed  through  the  upper  pai't  of  the  thigh  or  at 
the  hip-joint,  the  weight  of  the  body  is  always  transmitted  to  the  artificial  limb  by 
means  of  a  ring  on  which  the  pelvis  rests;  but  in  the  case  of  amputations  loweL- 
down,  opinions  differ  greatly.  Some  carry  the  support  to  the  pelvis  in  all  cases, 
even  where  amputation  has  been  performed  through  the  lower  part  of  the  leg, 
while  others  get  their  support  on  the  sides  of  the  thigh,  even  where  the  amputation 
has  been  through  the  femur.  In  the  case  of  amputation  through  the  femur,  there 
can,  however,  be  little  doubt  that  it  is  better  to  transmit  the  weight  of  the  body 
through  the  pelvis,  for  if  the  sides  of  the  thigh  alone  be  depended  on,  the  dragging 
of  the  skin  must  be  very  apt  to  produce  a  conical  stump,  or  to  increase  conicity,  if  it 
already  exists.  And,  further,  as  the  case  must  be  made  to  fit  accurately,  so  as  to 
distribute  the  pressure  equally,  and  as  the  stump  will  be  constantly  undergoing 
changes  in  size  and  shape,  the  case  will  require  constant  alteration.  The  incon- 
venience which  will  arise  from  retention  of  sweat  under  the  case,  though  of  secondary 
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Fig,  161. 


-Curved  Wooden  Leg-. 
WW 


moment,  must  also  not  be  overlooked.  The  advantages  claimed  for  the  support  on 
the  side  of  the  thigh  are  that  it  is  more  elastic  than  in  the  case  of  the  pelvis,  and 
that  there  is  less  shaking  of  the  body  in  walking  and  less  halt.     In  cases  where  the 

Fig  160 Wooden  suPP01't  is  carried  to  the  pelvis,  the  weight  is  transmitted  through 

Leg  with  Spring,     the  tuber  ischii  or  the  horizontal  ramus  of  the  pubis,  or   even 
through  a  more  extensive  surface. 

In  the  case  of  the  leg  we  have  an  additional  point  of  support 
in  the  tuberosities  of  the  tibia,  and  probably  for  most  amputations 
through  the  leg,  at  least  for  those  through  the  lower  part,  a 
combination  of  the  tuberosities  of  the  tibia  and  the  sides  of  the 
thigh  as  fixed  points  is  the  best. 

Many  improvements  have  been  made  in  the  shape  of  the  lower 
end  of  the  old  wooden  leg  which  have  greatly  increased  its  useful- 
ness, and  must  be  briefly  indicated.  Formerly  the  lower  end 
consisted  simply  of  the  piece  of  wood  of  which  the  rest  was  com- 
posed, made  broader,  and  sawn  off  at-  right  angles  to  its  long  axis. 
In  taking  a  forward  step  with  this  leg  the  pelvis  is  raised,  the  stump 
swings  outwards,  and  there  is  an  entire  absence  of  elasticity  in  the 
walk.  To  remedy  these  defects  various  alterations  have  been  made 
in  the  shape  and  structure  of  the  lower  end.  Some  have  applied 
an  india-rubber  ball  over  it ;  others  have  added  a  convex  wooden 
or  cork  sole ;  while  in  some  cases  a  spring  has  been  placed  above  the  convex  and 
moveable  lower  end,  this  spring  being  slightly  compressed  by  the  weight  of,  the  body 
during  walking  (see  fig.  160).     This  is  undoubtedly  the  best  arrangement. 

These  wooden  legs  are  generally  straight,  but 
when  complete  extension  of  the  thigh  is  impossible, 
the  artificial  limb  has  a  compensatory  curve,  as 
shown  in  fig-.  161. 

Of  late  patients  have  not  been  content  with 
a  stiff  artificial  limb,  and  consequently  numerous 
attempts  have  been  made  to  provide  moveable 
joints.  An  intermediate  form  is  much  used  where 
the  artificial  leg  is  formed  so  as  to  resemble  the 
natural  limb,  but  is  kept  quite  stiff  during  walking, 
a  joint  being,  however,  present  which  can  be 
bent  by  means  of  a  spring  when  the  patient  wishes 
to  sit  down. 

Even  although  the  knee  is  kept  stiff,  great 
advantage  is  obtained  without  any  corresponding 
loss  of  firmness  by  having  moveable  joints  at  the 
ankle  and  toes.  The  forms  of  ankle-joint  are 
extremely  various,  but  essentially  consist  either  of 
hinge-joints  or  of  ball-  and  socket-joints.  The 
objection  to  the  ordinary  hinge-joint  is  that  it  does 
not  permit  lateral  movement,  and  therefore  the 
patient  cannot  stand  with  his  legs  apart  nor  walk 
on  uneven  ground.  To  obviate  this  inconvenience 
various  devices  have  been  employed,  such  as  the 
insertion  of  gutta-percha  between  the  two  joint 
surfaces,  which  are  connected  with  each  other  by 
means  of  bolts,  or  other  arrangement,  permitting 
such  an  amount  of  lateral  mobility  as  is  obtained 
from  the  elasticity  of  the  gutta-percha.  The  most 
usual  forms  of  ankle-joints  at  the  present  time  are 
constructed  on  the  ball  and  socket  type,  but  with 
ity,  and  so  Titled  with  springs  that  after  any  lateral  movement  the  foot 
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lit  into  the  straight  position  when  the  weight  of  the  body  is  removed. 
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An  important  point  in  walking  is  that  the  toe  should  be  raised  as  the  leg  is  bent 
and  advanced  forwards,  so  as  not  to  catch  the  ground.  This  is  done  in  various  ways, 
as  by  having  the  extensor  catgut  tendons  attached  above  the  knee  m  front,  so  that 
when  the  knee  is  bent  the  tendons  are  pulled  on  and  the  toes  raised.  Another  way 
in  which  this  has  been  carried  out  is  by  placing  a  spring  behind,  which  is  pressed 
on  when  the  knee  is  bent  and  pushes  down  the  heel. 

The  unfolding  of  the  foot  in  walking— the  elastic  power  got  from  the  mobility  of 
the  toes— is  imitated  in  two  ways  :  either  by  having  an  Achilles  tendon  of  catgut  or 
elastic  india-rubber  material,  which  is  stretched  when  the  knee  is  straight  and 
offers  a  resistance  to  the  weight  of  the  body;  or  by  having  a  joint  at  the  anterior 


Fig.  162. 


Fig.  163. — Hermann's  Artificial  Limb. 


part  of  the  foot  in  which  the  toes  are  kept  firmly  pressed  down  by  a  spring,  which 
yields  to  some  extent  when  the  weight  of  the  body  tells  on  the  anterior  part  of 
the  foot. 

"Where  the  knee-joint  is  moveable  it  is  in  all  cases  a  simple  hinge-joint,  though  con- 
structed in  different  ways.  Formerly  the  hinge  was  in  the  line  of  the  centre  of  gravity 
gf  the  body ;  but  in  that  case,  as  soon  as  the  knee  was  a  little  bent,  all  support  was  lost, 
and  walking  with  these  instruments  was  very  precarious.  As  the  artificial  limb^ 
are  now  made  the  hinge  is  placed  behind  the  centre  of  gravity  of  the  body,  and  much 
greater  stability  is  thus  obtained.     When  the  stump  is  lifted  for  a  forward  step  the 

nee.     The  leg  then   swings  forward  like  a  pendulum. 


weight  of  the  leg  bends  the 
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and  the  forward  movement  is  generally  assisted  with  springs,  so  that  it  is  completed 
at  the  time  when  the  patient  places  his  foot  on  the  ground. 

In  the  various  forms  of  apparatus  in  common  use  at  the  present  time,  as  soon  as 
the  knee  is  distinctly  bent  the  patient  loses  all  support  on  that  side,  so  that  those 
movements  which  require  a  somewhat  bent  knee  cannot  be  carried  out  at  all.  The 
late  Dr.  Hermann  is  the  only  mechanician  who  has  attempted  to  remedy  this  defect 
with  any  success,  and  his  apparatus,  though  it  has  not  yet  come  into  general  use,  is 
most  ingenious,  and  without  doubt  could  be  so  modified  as  to  take  the  place  of  the 
forms  of  artificial  limbs  at  present  employed.  The  description  of  the  appai-atus 
would  occupy  too  much  space,  but  the  accompanying  figures,  taken  from  Schede's  book, 

Fig.  16-1. — Hermann's  Artificial  Liaib. 


in  which  there  is  an  extended  reference  to  it,  will  indicate  its  essential  principles  and 
advantages  (see  figs.  162-165).  (In  these  drawings  only  the  skeleton  of  the 
apparatus  is  shown ;  when  used  it  is  covered  with  a  case  so  formed  as  to  resemble 
the  natural  limb.)  The  apparatus  consists  essentially  of  a  special  pelvic  girdle,  so 
made  as  to  transmit  the  weight  of  the  body  from  the  whole  surface  of  the  pelvis-, 
instead  of  from  one  point  alone.  To  this  two  outside  and  one  inside  splints  are 
attached.  The  posterior  external  splint  has  its  joint  corresponding  to  the  knee  at 
a  lower  level  than  the  anterior  one,  so  that  when  the  knee  is  bent  the  upper  end 
(m,  fig.  162)  slips  forward  in  the  groove  n.     If  at  any  given  angle  of  flexion  the 


ARTIFICIAL   LEG. 


731 


weight  of  the  body  is  put  on  the  limb,  the  upper  end  of  the  posterior  splint  is  arrested 
by  the  friction,  and  further  flexion  or  extension  is  impossible  till  the  weight  is  taken 
off  again. 

In  the  formation  of  a  stump  for  the  application  of  an  artificial  lower  extremity 
one  of  the  most  important  questions  is  the  length  of  the  stump.  Of  course,  in  any 
case  those  stumps  which  can  bear  weight  (Syme's,  Garden's,  &c.)  are  to  be  preferred 
to  others,  for  they  give  a  firmer  support,  and  the  halt  which  is  so  noticeable,  espe- 
cially with  moveable  artificial  limbs,  is  very  much  less.  It  has  been  objected  by 
some  instrument- makers  that  the  stumps  in  these  cases  are  too  long,  and  that  the 
joint  on  the  amputated  side  being   at  a  lower  level  than  on  the  other  there  will  be 

Fig.  165. — Hermann's  Artificial  Limb. 


great  deformity.  This  disadvantage  is  but  slight  compared  with  the  advantage  of 
being  able  to  support  the  weight  of  the  body  on  the  end  of  the  stump.  In  the  other 
stumps  which  cannot  bear  weight  a  sufficient .  length  of  bone  must  be  saved  to 
furnish  a  good  lever  for  raising  the  thigh  or  advancing  the  leg.  In  the  case  of  the 
thigh  nine  or  ten  inches  is  a  good  length,  and  in  the  leg  division  of  the  bone  three  or 
four  inches  above  the  ankle-joint  will  give  the  best  result.  As  the  only  pressure  on 
the  stump  is,  as  a  rule,  in  front,  it  is  well  to  have  the  scar  behind  the  bone  in  all 
cases.  Of  course,  the  mobility  and  painlessness  of  the  scar,  and  the  other  charac- 
teristics of  a  good  stump,  must  be  carefully  attended  to. 

"VV.  Watson  Cheyne. 
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ON   EXCISION   OF  BONES  AND   JOINTS. 

Excisions  in  General. 

THE  operations  which  are  to  be  described  in  the  sequel  are  all  of  modern  intro- 
duction into  practice ;  for  although  scattered  passages  are  found  in  the  writings 
of  the  medical  authors  of  antiquity  which  have  been  held  to  prove  that  they  were 
acquainted  with  the  possibility  of  dissecting  out  diseased  or  injured  bones,  it  must  be 
allowed  that  such  passages  are  in  many  respects  dubious  ;  and  it  is  at  any  rate  certain 
that  operations  of  this  kind  were  very  rare  in  olden  times,  that  no  rules  were  laid 
down  for  them  in  ancient  surgery,  and  that  they  had  altogether  passed  out  of  notice 
before  the  revival  of  surgery  as  an  art  founded  on  rational  principles.1  When  this 
had  once  happened,  an  attempt  to  preserve  a  limb  by  removing  only  the  diseased 
portions  of  bone  was  so  reasonable,  that  it  was  sure  to  be  made  ;  nor  will  it  now  be 
denied  by  anyone  that  a  large  amount  of  success  has  attended  that  attempt.2 

I  propose  here,  as  well  as  my  limits  will  permit,  to  treat,  first,  of  the  general 
indications  for  excision  of  entire  bones  or  of  their  articular  ends,  as  opposed  to  treat- 
ment without  any  operation,  or  to  incision  and  drainage  of  the  joint,  or  to  orthopedic 
measures,  or  to  amputation ;  and,  secondly,  to  describe  the  operations  in  use  for 
removing  the  joints  and  certain  entire  bones,  which  are  accessible  to  such  treatment. 

The  success  of  excisions,  as  of  all  other  surgical  operations,  has  of  late  years 
become  much  greater  than  it  formerly  was,  and  some  surgeons  (see  Oilier,  '  Trans. 
Internat.  Med.  Cong.'  1881,  Surgery)  speak  of  the  introduction  of  the  antiseptic 
method  as  having  revolutionised  the  surgical  indications  for  excision,  and  rendered 
justifiable  such  proceedings  as  excision  for  vicious  anchylosis,  which,  according  to  them, 
were  previously  unjustifiable.  I  cannot  see  things  quite  in  this  light ;  and  any  such 
estimate  of  antiseptic  treatment  appears  to  me  to  depend  on  the  fact  that  these 
operators  have  been  accustomed  to  practise  in  hospitals  where  the  arrangements  for 
surgical  treatment  were  so  defective  that  only  indispensable  operations  ought  to  have 
been  performed.  Such  were  formerly  the  hospitals  of  Paris,3  such  also  seem  recently 
to  have  been  many  German  hospitals ; 4  and  in  such  institutions  there  is  no  doubt 

1  I  have  not  space  here  to  trace  the  history  of  excisions  from  the  introduction  of  the 
operation  by  Park  and  the  Moreaus  ;  hut  would  refer  the  reader  for  this,  and  many  other 
points  connected  with  the  history  and  statistics  of  excision,  to  a  very  valuable  essay  on  The 
Excision  of  Joints,  by  Richard  M.  Hodges,  M.D.,  Boston,  U.S.,  1861. 

2  Of  the  success  which  may  attend  the  practice  of  excision  in  properly  selected  cases, 
there  are  some  striking  instances  in  the  Med.-  Chir.  Trans.  Thus,  in  vol.  lii.  of  that  series, 
Dr.  Humphry  reports  that  he  excised  the  knee  in  forty-five  patients,  of  whom  one  was  under 
treatment,  thirty-three  recovered,  two  died,  and  nine  underwent  amputation,  of  whom  five 
recovered  and  four  died.  Many  of  these  cases  were  in  adults,  one  being  as  old  as  47.  In  the 
same  volume  Mr.  H.  Lee  contributes  a  table  of  twenty-two  cases  of  excisions  of  the  large 
joints  with  only  two  deaths,  both  after  excision  of  the  knee.  Here,  however,  there  was  only 
one  patient  who  recovered  from  excision  of  the  hip  or  knee  beyond  the  period  of  childhood. 
In  vol.  liii.  Mr.  Gant  gives  an  account  of  twenty  cases  of  various  excisious  without  a  death  ; 
nine  of  these  were  excisions  of  the  knee — the  eldest  33  years  of  age — three  underwent 
amputation ;  six  were  excisions  of  the  hip — the  eldest  26  years  of  age — the  other  five  were 
cases  of  excision  of  the  elbow — the  eldest  50  years  of  age.  Re-excision  was  performed  in  one 
of  the  knee  and  one  of  the  elbow.  Still  lower  rates  of  mortality  seem  uoav  to  prevail.  Thus, 
out  of  eighty-nine  consecutive  cases  of  excision  of  the  knee  at  Guy's  Hospital  (most  of  them 
no  doubt  in  children)  the  deaths  were  only  six,  and  thirty-seven  consecutive  cases  took 
place  without  a  death.     Holmes,  '  Address  in  Surgery,'  Brit.  Med.  Journ.  Aug.  14,  1880. 

3  See  the  account  of  the  Parisian  hospitals  by  Dr.  Bristowe  and  myself  in  the  Report  of 
the  Mod,  Of.  of  the  Privy  Council,  1863. 

1  Sec  me  description  of  the  hospitals  under  the  care  of  Profs.  Volkmann  and  Nussbaum 
in  MacCormac,  Antiseptic  Surgery,  pp.  26,  56. 
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that  the  introduction  of  Professor  Lister's  treatment  will  entirely  revolutionise  the 
practice  of  surgery.  But  it  is  difficult  to  see  why  a  more  rational  system  of  hospital 
management  should  not  be  equally  successful  in  those  countries  as  in  this ;  and  such 
an  improvement  would  have  the  great  recommendation  that  not  only  the  subjects  of 
surgical  operations,  but  all  the  other  patients  of  the  hospital  (who  are  the  great 
majority),  would  reap  its  benefits.  Certain  it  is  that  in  our  hospitals  no  such  revolu- 
tion has  been  seen.  It  is  the  opinion  of  some  surgeons  (among  whom  I  may  reckon 
myself)  that  when  the  antiseptic  method  can  be  fully  carried  out,  excisions  do  better 
than  when  it  cannot.  But  under  more  simple  methods  of  treatment  our  cases  used  to 
do  very  well.  I  give  on  pp.  747-8  a  resume  of  a  series  of  cases  of  excision  of  the  elbow, 
extending  back  many  years,  and  with  few  cases  treated  antiseptically,  yet  without  a 
single  death.  And,  I  may  add,  that  in  numerous  cases  in  which  I  have  excised  the 
knee  for  vicious  anchylosis,  both  with  and  without  antiseptics,  I  cannot  recall  a  death. 
So  that  I  am  not  disposed  to  admit  that  the  introduction  of  this  treatment  has,  in 
any  essential  particular,  modified  the  indications  for  excision. 

In  considering  -the  question  between  excision  and  what  may  be  termed  the 
expectant  treatment,  it  may  be  laid  down  as  a,  general  rule  that  a  large  or  important 
joint  ought  not  to  be  excised  while  any  reasonable  prospect  exists  of  a  cure  without 
operation  ;  but  when  bones  which  are  of  no  great  size,  and  removable  by  a  moderate 
operation,  are  extensively  diseased,  the  surgeon  may  very  reasonably  propose  to  cut 
short  the  disease  by  excising  the  entire  bone,  while  yet  he  may  allow  that  recovery 
is  not  hopeless  should  the  patient's  circumstances  allow  of  his  obtaining  prolonged 
and  judicious  treatment;  for  the  result  of  prolonged  treatment  is  always  doubtful, 
and  the  most  fortunate  termination  which  could  be  obtained  by  many  months  or 
perhaps  years  of  care  will  leave  the  patient's  condition  little  better  than  the  operation 
from  which  he  will,  in  all  probability,  recover  in  a  few  weeks.  I  have  had  very 
frequent  opportunities  of  noting  the  success  of  operations  for  the  removal  of  bones  of 
the  tarsus  and  metatarsus,  and  the  superiority  of  such  treatment  to  that  of  waiting 
for  a  cure — especially  in  children,  whose  restlessness  renders  confinement  less  likely 
to  be  borne.    In  the  hand  and  wrist,  however,  such  operations  are  far  less  applicable. 

The  question  between  excision  and  expectant  treatment  must  further  be  separated, 
as  applied  to  cases  of  disease  of  joints  without  any  affection  of  bones,  and  those  of 
caries  of  the  joint  ends.  If  there  is  no  evidence  of  disease  of  the  bony  surfaces,  but  the 
joint  is  distended  with  purulent  secretion,  free  incision  and  drainage  should  no  doubt 
be  practised  before  any  question  of  excision  occurs.  On  the  failure  of  this  plan  (or, 
perhaps,  in  the  elbow,  on  the  occurrence  of  anchylosis)  excision  will  be  indicated, 
unless  the  constitutional  condition  of  the  patient  renders  amputation  necessary.  In 
cases  of  chronic  thickening  of  the  synovial  membrane  much  may  often  be  done  (as 
pointed  out  in  the  essay  on  Diseases  of  the  Joints,  vol.  ii.  p.  384)  by  counter- 
irritation,  by  incision  and  scraping,  and,  possibly,  by  hypodermic  injection  of  carbolic 
acid  or  iodoform  into  the  diseased  membrane,  to  arrest  the  disease  and  save  the  limb  ; 
but  there  will  remain  cases  where  the  disease  makes  slow  but  steady  progress,  and 
where,  sooner  or  later,  the  operation  of  excision  will  probably  be  required. 

In  such  cases,  it  is  not  so  much  the  present  state  of  the  limb,  as  the  conviction 
entertained  by  the  surgeon  that  the  disease  will  go  on  from  bad  to  worse  if  not 
eradicated,  that  induces  him  to  operate,  and  hence  there  is  always  some  doubt  whether 
the  operation  was  really  necessary.  It  is  mainly  in  the  knee  that  the  question  arises, 
and  it  will  be  again  discussed  in  the  section  of  this  essay  which  refers  to  that  excision. 

Chronic  rheumatic  arthritis  (or  arthritis  deformans)  is  another  condition  in  which 
excision  may  be  successfully  practised,  but  in  which  it  is  not  often  attempted.  It  is 
only  rarely  that  this  affection  is  limited  to  a  single  joint,  yet  is  in  so  advanced  a  state 
in  that  joint  as  to  justify  so  grave  a  measure  ;  and  as  the  disease,  though  painful  and 
disabling,  yet  is  not  dangerous  either  to  life  or  limb,  the  operation  cannot  be  pressed 
upon  the  patient  as  being  necessary.  My  own  experience  of  excisions  for  this  cause 
is  at  present  limited  to  one  of  the  elbow,  Avhich  was  very  successful,  and  one  of  the 
knee  in  an  elderly  woman,  where  amputation  became  necessary  on  account  of  secondary 
haemorrhage. 
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The  most  frequent  cause,  however,  of  excision  of  joints  is  on  account  of  disease 
of  the  articular  surfaces  of  the  bones ;  such  disease  being  usually  a  diffused  carious 
condition,  though  occasionally  a  limited  portion  may  be  necrosed  and  loose,  with,  of 
course,  some  ulceration  around  it.  In  the  latter  case,  the  operation  may  often  be 
avoided  by  extracting  the  sequestrum,  and  that  is  the  course  which  should  be 
pursued  in  all  joints  except,  perhaps,  the  elbow,  where  anchjdosis  is  undesirable.  In 
diffused  caries,  the  choice  lies  between  the  purely  expectant  treatment,  with  a  view  to 
ultimate  anchylosis,  the  removal  of  the  carious  bone  by  scraping  or  by  some  caustic, 
and  the  operations  of  excision  or  amputation.  The  first  is  a  very  tedious  process, 
yet  in  the  case  of  the  hip  is  often  preferable  to  any  other,  while  in  most  other  joints 
the  necessities  of  life,  the  uncertainty  of  the  result,  and  the  patient's  intolerance  of 
prolonged  confinement  and  suffering,  compel  some  active  interference.  I  cannot  say 
that,  for  my  own  part,  I  have  seen  encouraging  results  in  the  large  joints  from  the 
use  of  sulphuric  acid  and  such  measures ;  nor  is  the  removal  of  carious  bone  by  the 
scoop  often  feasible  or  safe ;  so  that  in  confirmed  caries  of  the  joint  ends,  either  excision 
or  amputation  is  generally  resorted  to.  In  the  case  of  extensive  caries  of  one  of  the 
short  bones,  such  as  the  tarsal  or  metatarsal  bones,  complete  resection  is  often  the 
best  course ;  and  even  when  a  sequestrum  exists,  and  the  case  appears  to  be  one  of 
pure  necrosis,  this  is  often  really  only  a  result  of  caries,  so  that  the  removal  of  the 
sequestrum  (though  no  doubt  it  should  first  be  tried)  does  not  arrest  the  disease. 
More  or  less  free  gouging  is  generally  (and  most  properly)  tried  before  resorting  to 
the  total  removal  of  the  diseased  bone;  but  the  latter  measure  is  indicated  on  the 
failure  of  such  gouging  operations,  and  often  checks  the  spread  of  the  disease  into 
neighbouring  bones,  and  thus  obviates  the  necessity  of  ultimate  amputation.  The 
periosteum  can  often  be  peeled  off  the  affected  bone  with  perfect  facility  and  left 
behind.  Whenever  it  is  possible,  and  when  the  resulting  mutilation  is  not  too  great, 
it  is  undoubtedly  safer  to  resect  the  whole  of  a  diseased  bone  than  to  perform  any 
partial  operation. 

The  indications  for  a  choice  between  excision  and  amputation  in  any  given  case 
may  be  studied  under  the  following  heads  :  1.  The  situation  and  functions  of  the 
bone  or  joint  to  be  excised  ;  2.  The  state  of  the  patient  as  to  general  health,  constitu- 
tional affection,  and  age  ;  3.  The  nature  and  extent  of  the  disease  ;  4.  Various  extra- 
neous circumstances. 

1.  As  to  the  situation  and  functions  of  the  bone  or  joint  affected.  In  the  upper 
extremity,  almost  any  excision  which  affords  a  prospect  of  preserving  to  the  patient 
the  motion  of  the  elbow,  of  the  hand,  of  the  fingers,  or  even  of  the  thumb  only,  is  to  be 
preferred  to  amputation,  even  although  the  patient  may  not  recover  useful  motion  in 
the  joint  operated  on.  There  is,  however,  a  limit  to  the  application  of  this  rule,  since 
a  limb  which  swings  useless,  like  a  flail,  may  prove  more  of  an  annoyance  than  an 
advantage.  In  the  hip  the  question  of  amputation  for  disease  does  not  occur  under 
ordinary  circumstances,  in  any  case  where  excision  is  possible ; l  and  in  gunshot 
injuries,  which  are  almost  the  only  cases  in  which  the  operations  are  pitted  against 
each  other,  the  nearly  uniform  fatality  of  primary  amputation  at  the  hip,  in  modern 
military  surgery,  gives  the  surgeon  a  decided  leaning  to  excision.  In  the  knee  the 
question  is  more  difficult,  and  the  advantages  of  the  stiff  limb,  left  after  even  the 
most  successful  excision,  over  the  artificial  substitute  are  not  so  great  as  to  balance, 
in  the  minds  of  some  surgeons,  the  increased  danger  to  life  which  the  operation 
entails,  combined  with  the  risk  of  failure  and  the  possibility  that  consecutive  ampu- 
tation will  become  necessary.  But  excision  of  the  knee  is  now  generally  adopted 
in  patients  otherwise  healthy,  when  the  disease  is  only  of  limited  extent,  so  as  to  be 
curable  by  the  removal  of  thin  slices  of  the  affected  bones.  In  injuries  of  the  knee, 
excision  has  not  as  yet  been  much  practised,  nor  has  the  experience  obtained  of  it  been 
very  satisfactory  ;  the  injuries  to  the  knee  that  demand  operation  in  civil  practice  are 
generally  too  extensive  for  excision,  and  other  reasons  usually  preclude  it  in  military 

1  In  rare  cases  amputation  at  the  hip-joint  is,  I  think,  justifiable,  when  the  disease  extends 
too  far  for  excision,  or  the  knee  is  simultaneously  affected.  The  point  will  he  discussed 
further  on. 
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surgery;  but  in  limited  injuries  it  will  occasionally  be  attempted  in  both  civil  and 
military  practice.  Below  the  knee,  the  excision  of  large  portions  of  the  bones  of  the 
leg  seems  much  practised  in  Germany;  but  chiefly  in  necrosis,  of  which  we  shall  have 
to  speak  presently.  The  excision  of  the  ankle  has  yielded  satisfactory  results  in  the  hands 
of  Mr.  Hancock l  and  other  operators,  amongst  whom  I  may  reckon  myself ;  but  ampu- 
tation at  the  ankle-joint  is  so  much  less  severe  an  operation,  and  so  much  more  sure 
of  success,  that  even  now  few  surgeons  care  to  attempt  excision.  In  cases  of  injury 
to  the  ankle,  the  comminuted  portions  of  bone  may  occasionally  be  removed  and  a 
useful  foot  preserved  ;  but  no  rules  can  be  laid  down  on  this  point.  In  the  tarsus, 
the  removal  of  the  os  calcis  when  much  diseased  or  extensively  injured  is  a  very 
successful  operation,  and  one  which  shoidd  always  be  preferred  to  amputation.  The 
astragalus,  when  dislocated,  has  been  excised  without  much  impairment  to  the 
usefulness  of  the  foot,  and  I  have  on  several  occasions  removed  the  entire  bone  in 
chronic  disease  with  a  very  good  result.  The  bones  of  the  front  of  the  tarsus  are 
far  less  favourably  situated  for  excision,  since  they  are  all  enveloped  in  the  folds  of  a 
common  synovial  membrane,  and  therefore  are  prone  to  participate  in  each  other's 
diseases ;  but  still,  in  the  cases,  which  are  so  common,  of  caries  attacking  the  cunei- 
form or  cuboid  bones,  an  attempt  ought  always  to  be  made  to  save  the  foot  by  remov- 
ing the  bones  affected  whenever  the  disease  has  not  spread  too  far.  When  one  or  two 
metatarsal  bones  are  extensively  diseased,  they  should  be  dissected  out,  the  toes  being 
removed  at  the  same  time,  if  the  operator  thinks  fit. 

2.  With  respect  to  the  state  of  the  patient,  it  may  be  said,  in  general  terms,  that 
excision  of  large  joints  is  only  to  be  recommended  for  patients  in  good  health,  not 
worn  out  by  previous  disease  or  confinement,  nor  deeply  affected  with  constitutional 
taint  (rickets,  struma,2  rheumatism,  or  syphilis) ;  nor  should  such  an  operation  be  prac- 
tised in  the  joints  of  the  lower  extremity  on  patients  past  the  middle  period  of  life. 
In  the  very  early  period  of  life,  also,  many  risks  may  be  run  with  a  view  of  avoiding 
excision  and  preserving  the  limb  entirely;  and,  after  the  failure  of  such  attempts,  the 
case  has  usually  passed  beyond  the  reach  of  excision,  when  amputation  becomes  neces- 
sary. So  that  excisions  are  almost  exclusively  practised  in  childhood,  youth,  and 
early  manhood. 

3.  As  to  the  disease — excision  is  never  to  be  recommended  for  the  removal  of 
malignant  diseases  of  the  joint-ends  or  other  parts  of  the  bone.  It  is  true  that  such 
operations  have  been  practised  by  very  good  surgeons ;  but  they  must  be  regarded  as 
experimental  proceedings,  justifiable  in  the  early  period  of  the  operation,  but  contra- 
indicated  by  more  extensive  experience.  Nor  should  excision  be  practised  on  account 
of  acute  abscess  of  the  knee-joint,  and  only  with  much  caution  in  acute  diseases  of 
any  joint.  It  is  much  better  to  endeavour  by  free  incisions  and  appropriate  treatment 
to  support  the  patient  through  this  stage,  with  a  view  of  removing  the  joint  (if  the 
extent  of  the  disease  renders  it  practicable)  at  a  later  period  ;  but  should  the 
patient's  health  be  giving  way  under  the  irritation  of  acute  abscess,  amputation  is 
indicated  in  the  knee  and  ankle,  and  the  prospects  of  excision  in  other  joints  are  very 
much  less  favourable  than  in  chronic  cases.  The  most  appropriate  cases  for  the 
excision  of  joints  are  those  of  chronic  disease  of  all  the  tissues  ('  white  swelling '),  in 
which  the  bones  are  probably  not  affected  to  any  great  depth— a  disease  which  may 
be  due  to  a  strumous  taint,  but  in  which  the  constitutional  affection  has  subsided  or 
is  no  longer  active.  In  chronic  abscess  of  bone  occurring  near  the  articular  surface 
and  making  its  way  into  the  joint,  excision  may  be  practised  Avith  every  chance  of 
success,  provided  the  abscess  is  not  too  far  from  the  joint-surface.  Necrosis  of  the 
articular  surface  only  is  another  favourable  condition  for  excision ;  but  in  many  cases 
the  mere  removal  of  the  sequestrum  will  suffice.  For  excision  of  entire  bones,  necrosis 
of  their  shafts  is  the  most  favourable  condition,  since  the  periosteal  sheath  may  be 

1  Barwell,  On  the  Joints,  2nd  edit.  p.  667. 

2  I  have,  however,  removed  the  elbow-joint  in  strumous  children  with  verv  good  results, 
though  there  has  been  extensive  strumous  disease  elsewhere  ;  and  excision  of  the  hip  is  some- 
times necessary  in  children  who  have  strumous  disease  in  other  parts  of  the  hody ;  hut  the 
prospect  of  a  completely  successful  result  is  of  course  not  very  encouraging. 
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relied  on  to  reproduce  the  bone  to  a  sufficient  extent  to  restore  the  functions  of  the 
member.  In  such  conditions  whole  bones  of  the  upper  and  even  of  the  lower 
extremity  have  been  removed,  without  any  detriment  to  its  ultimate  usefulness.  In 
extensive  caries,  on  the  other  hand,  amputation  is  clearly  indicated  in  the  lower 
extremity ;  while  even  in  the  shoulder,  elbow,  and  wrist,  though  an  attempt  to 
preserve  the  limb  when  the  carious  disease  extends  considerably  beyond  the 
epiphysial  ends  may  not  be  unjustifiable,  it  must  be  allowed  to  be  of  very  doubtful 
benefit. 

4.  The  extraneous  circumstances  which  may  decide  the  surgeon  to  perform  ampu- 
tation, in  a  case  otherwise  favourable  for  excision,  refer  principally  to  the  lower 
extremity,  and  depend  on  the  facilities  for  after-treatment.  Excisions  in  the  lower 
limb  require,  in  order  to  have  a  fair  prospect  of  success,  uninterrupted  care  and  un- 
broken repose,  in  appropriate  position,  from  the  moment  of  the  operation,  for  many 
weeks  or  even  months.  Hence  the  great  rarity  of  the  performance  of  excision  of  the 
knee  in  military  practice,  and  the  bad  success  which  has  attended  it.  Or  the  patient's 
irritable  habits  and  impatience  of  confinement  may  occasionally  lead  to  the  prefer- 
ence of  amputation. 

General  Observations  on  the  Operations  of  Excision. 

In  the  resection  of  any  large  joint,  except  the  hip  and  the  shoulder,  I  prefer  in 
ordinary  cases  to  remove  the  whole  articulating  surface.  Partial  excisions,  though 
they  appear  to  succeed  well  enough  in  the  two  great  ball-and-socket  joints,  are 
repudiated  in  the  case  of  the  large  ginglymoid  joints  by  most  surgeons  of  experience ; * 
and  even  in  the  hip  and  shoulder  many  prefer  total  excision.  The  application  of 
Esmarch's  bandage  is  peculiarly  advantageous  in  excision  by  enabling  the  operator  to 
judge  of  the  exact  state  of  the  bones  and  synovial  membrane.  It  is  necessary,  in  the 
first  place,  to  divide  the  soft  parts  freely,  in  order  to  be  able  to  turn  the  ends  of  the 
bones  out  of  the  wound,  and  apply  the  saw  above  the  articular  surfaces,  and  care 
ought  to  be  taken  to  make  the  sections  as  clean  and  smooth  as  possible.  In  the 
upper  extremity,  where  freedom  of  motion  after  the  operation  is  sought  for,  it  is 
desirable  to  prevent  too  extensive  cicatrisation,  and  especially  the  adherence  of  the 
cicatrix  to  the  bones.  Therefore,  when  the  operation  is  completed,  the  parts  should 
be  carefully  readjusted ;  those  portions  of  the  wound  in  which  it  is  wished  to  secure 
speedy  union  without  puckering  should  be  brought  together  with  silver  sutures, 
while  free  exit  for  discharge  is  allowed  in  other  parts  of  the  incision.  The 
difficulties  sometimes  met  with  in  excisions  depend  chiefly  on  the  matted  condition 
of  the  soft  parts,  on  the  formation  of  adhesions  between  the  diseased  and  semi- 
dislocated  bones,  and  on  the  contraction  of  the  tendons.  In  consequence  of  all  these 
circumstances,  the  knife  must  be  kept  close  to  the  bones  when  they  are  reached,  in 
order  to  avoid  any  part  which  it  may  be  desirable  to  spare,  but  which  the  morbid 
condition  of  the  tissues  prevents  the  operator  from  seeing ;  and  the  surgeon  must  be 
prepared  to  vary  his  proceeding  slightly  with  the  varying  condition  of  the  articulating 
ends  of  the  bones.  The  operator  should  be  careful  not  to  confound  with  caries  that 
roughening  of  the  surface  of  a  bone  which  is  produced  by  healthy  periosteal  inflamma- 
tion, spreading  from  the  diseased  joint,  and  often  extending  to  a  considerable  distance 
on  all  sides  of  it.  Such  was  the  case  in  the  instance  here  figured  (fig.  166),  where  the 
section  has  passed  through  the  roughened  portions,  but  the  whole  of  the  carious  part  has 
been  removed.  It  is  quite  unnecessary  to  remove  the  parts  affected  merely  with  this 
external  inflammation.  But  the  whole  of  the  ulcerated  and  softened  bone-tissue 
must  be  carefully  eradicated.  The  thickened  synovial  membrane,  which  so  often 
lies  around  the  diseased  joint-ends,  should  always  be  removed,  if  possible.     Before 

'  Koine  very  pnod  surgeons,  however,  occasionally  resort  to  partial  excision  of  the  elbow. 
In  a  discussion  reported  in  the  Med.  Examiner,  April  19  and  26,  1877,  in  which  Ilueter, 
'linlt.  Langenbeclr,  and  Schede  took  part,  the  prevailing  opinion  seemed  to  he  in  favour  of 
partial  excision  of  this  joint,  but  it  seemed  to  he  based  on  a  very  much  less  favourable 
experience  of  the  results  of  total  excision  than  those  to  which  we  are  accustomed. 
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Fig.  166. — Portions  of  Bone  removed 
in  an  Excision  of  the  Elbow.  (From 
a  preparation  in  the  Museum  of 
St.  George's  Hospital.) 


the  patient  has  recovered  his  consciousness,  the  limb  should,  in  all  cases,  be  carefully 
secured  upon  a  splint,  in  the  position  it  is  intended  to  maintain  for  the  first  few  days 
after  the  operation.  This  position  need  not  necessarily  be  the  one  most  favourable 
for  anchylosis,  except  where  bony  union  is  desired.  In  that  case  the  limb  ought 
never  to  be  moved,  if  it  can  be  avoided,  out  of 
the  position  in  which  it  is  intended  to  anchy- 
lose  ;  and  the  first  dressing,  or  change  of  splint, 
after  the  operation  ought  to  be  delayed  as  long 
as  due  attention  to  cleanliness  allows. 

As  to  the  instruments  required  in  excisions, 
little  need  be  said.  These  operations  are  no 
exception  to  the  general  rule,  that  difficulties 
are  better  overcome  by  the  dexterous  use  of 
common  instruments  than  by  the  invention  of 
special  and  often  complicated  apparatus.  The 
elaborate  instruments  described,  usually  in 
French  surgical  works,  appear  to  be  really 
intended  to  save  the  surgeon  from  the  neces- 
sity of  thoroughly  exposing  the  bones,  by  turn- 
ing down  proper  flaps,  and  thus  to  enable  him  to  remove  the  bones  piecemeal ;  and 
if  so,  their  principle  is  radically  bad.  The  chain-saw,  which  seems  to  be  much 
used  in  France,  is  hardly  ever  employed  in  England,  though  it  may  be  useful 
occasionally  in   deep-seated  parts.     Some   operators   like  to  steady  the   bone,  and 


Fig.  167.— Butcher's  Saw.     (From  Maw's  Catalogue.) 


guard  the  parts  around,  by  passing  under  it  a  large  director,  mounted  on  a  handle 
(fig.  169)  j  and  such  an  instrument  may  be  very  convenient  when  the  bone  cannot 
be  turned  out  of  the  wound.  The  saw  called  by  the  name  of  its  inventor, 
Mr.  Butcher,  will  often  be  found  useful,  but   for   ordinary  purposes  I  prefer  to 


Fig.  168.- 


-Fergusson's  Saw. 


use  a  common  amputating  saw.  Fergusson's  saw  with  movable  back  is  useful 
when  the  bone  to  be  sawn  through  is  of  great  thickness.  The  large  bone-for- 
ceps, with  a  double  jaw,  called  by  Sir  W.  Fergusson  '  the  lion  forceps,'  are  almost 
indispensable  for  holding  firmly  the  piece  of  bone  which  is  to  be  sawed  off.  These 
instruments,  together  with  cutting-pliers,  a  keyhole-saw,  gouge,  chisel,  trephine, 
Vol.  III.  3  B 
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blunt  bone-forceps,  raspatories,  and  curved  spatulas,  are  all  the  special  apparatus 
necessary. 

The  bones  to  be  removed  ought  always  to  be  taken  away  as  clean  as  possible,  and 
if,  in  removing  entire  bones  or  large  portions  of  their  shafts,  the  periosteum  can  be  left 
behind,  it  will  no  doubt  be  an  advantage,  as  tending  to  give  more  firmness  to  the 
cicatrix. 

Subperiosteal  excision. — The  general  question  of  subperiosteal  resections  has 
lately  been  brought  into  much  prominence  by  the  labours  of  M.  Oilier,  and  by  the 
interesting  work  which  he  has  published  on  the  subject.1  The  operator  will  find 
that  in  many  conditions,  at  any  rate,  of  disease — possibly  in  most  of  those  in  which 
he  is  called  upon  to  operate,  and  in  many  subjects  previously  healthy,  especially  in 
early  life — the  periosteum  can  be  stripped  off  the  bone  with  moderate  facility,  by 
using  raspatories  or  chisels  with  somewhat  blunted  edges,  such  as  are  figured  in 
M.  Ollier's  work.  When  this  has  been  done  a  chain-saw  can  be  insinuated  between  the 
detached  periosteum  and  the  bone,  and  the  latter  removed  almost  or  altogether  clean. 
There  are  other  conditions  (those  in  which  active  inflammation  is  still  in  progress 
but  has  not  proceeded  to  suppuration)  where  the  periosteum  adheres  too  closely  to 
the  bone  to  be  separated  without  an  amount  of  tearing  and  violence  fatal  to  its 
integrity,  and  in  such  conditions  the  attempt  if  commenced  ought  to  be  abandoned. 

There  are  various  advantages  and  disadvantages  connected  with  the  preservation 
of  the  periosteum  in  excision.  The  bone  will  in  most  cases  be  reproduced,  to  a 
certain  extent  at  least,  and  perhaps  entirely.2  This  reproduction  will  give  firmness 
to  the  cicatrix  in  case  of  excision  of  an  entire  bone,  will  fill  up  the  gap  and  add 

Fig.  169. — The  Excision  Director.     (From  Weiss's  Catalogue.) 


length  to  the  limb  in  case  of  resection  of  a  portion  of  the  entire  shaft  of  a  long  bone, 
and  will  reproduce  the  articulating  portions  and  the  processes  for  the  attachments  of 
muscles  around  an  excised  joint.  Again,  since,  in  the  subperiosteal  proceeding,  the 
tendons  of  the  muscles  are  detached  entire  from  the  bone,  they  will  not  be  so  much 
injured  as  in  the  ordinary  operation,  and  will  probably  obtain  better  leverage. 
Finally,  as  the  instrument  is  kept  all  the  time  close  upon  the  bone,  there  is  much 
less  risk  of  injury  to  the  neighbouring  vessels  and  nerves.  On  the  other  hand,  the 
operative  proceeding  is  long  and  tedious ;  it  is  difficult  to  remove  the  bone  without 
detaching  the  periosteum  to  some  extent  from  the  part  left  behind;  if  the  periosteum 
is  much  handled,  it  is  liable  to  slough,  which  delays  the  healing  of  the  wound  and 
endangers  the  success  of  the  reparative  process ;  and  the  reproduction  of  bone  is  by 
no  means  an  undoubted  benefit — in  many  cases  is  certainly  undesirable. '  Sub- 
periosteal resection,  therefore,  appears  to  me  inapplicable  in  several  of  the  special 
excisions,  as  will  be  pointed  out  in  the  sequel. 

Excisions  in  Particular. 

Excision  of  the  shoulder,  as  the  term  is  ordinarily  used,  is  intended  to  signify 
merely  the  removal  of  the  head  of  the  humerus.  The  operation  is  practised  in 
preference  to  amputation  at  the  shoulder-joint  in  cases  of  gunshot  wound  or  com- 
pound dislocation,  when  the  injury  is  not  too  extensive  ;  and  is  the  only  operation 
admissible   in   chronic    disease  of  the  joint.3      But   in    cases  of  rapidly  growing 

1  Traite  experimental  et  clinique  cle  la  lief/eneration  des  Os.     Paris,  1867. 

2  See  Dr.  Doutrelepont's  and  Dr.  Cheever's  cases  of  excision  of  the  elbow,  on  p.  744. 

5  I  have  often  thought  that  in  cases  of  irreducible  dislocation  attended  with  much  pain 
the  removal  of  the  head  of  the  hone  might  he  justifiable  ;  hut  have  not  met  with  any  case  in 
which  the  operation  has  been  performed. 
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tumour  of  the  head  of  the  bone,  amputation  would  seem  the  more  prudent  course ; 

and  still  more  so,  if  the  tumour  were  known  to  be   cancerous.     In  anchylosis  —  an 

affection  which  is  rare  in  the  shoulder — no  cutting  operation  is  justifiable. 

The  head  of  the  bone  may  be  removed,  if  there  is  not  much  thickening  over  the 

joint,  by  a  single  incision  running  downwards  as  far  as  may  be  judged  necessary 

from  the  upper  part  of  the  acromion  process,  over  the  most  prominent  part  of  the 

head,  where  it  is  most  plainly  felt  beneath  the  skin.     This  line  of  incision  corresponds 

pretty  nearly  to  the  direction  of  the  long  tendon  of  the  biceps  muscle.     In  some 

cases   it   is   necessary  to    make   a  flap  out  of  the   deltoid  muscle,  of  a  somewhat 

triangular  shape,  with  its  base  upwards.     The  precise  position  of  the  incisions  which 

bound  this  flap  is  a  matter  of  secondary  importance,  and  is  usually  determined  by 

that  of  the  sinuses  or  wounds.     The  head  of  the  bone,  having  thus  been  exposed,  is 

to  be  rotated  (when  the  shaft  is  entire)  first  outwards,  in  order  to  stretch  the  tendon 

of  the  subscapularis,  then  inwards,  .  . 

i       ,  ,,  ,,     -i     -i    ,       biG.  170. — Drawn  from  a  .Patient  on  whom  Excision 

to   make   tense  those    attached  to       of  ^   Shoulder_joint  had  been  performed  with 

the  greater  tuberosity  •  tnese  ten-        success  many  years  previously.    To  show  the  posi- 

dons  are   to    be    divided,   and    the        tion  of  the  wound,  the  shape  of  the  shoulder,  and 

capsule    thus    freely    opened,    and        the  atrophy  of  the  deltoid  and  of  the  upper  arm 

then  the  head  of  the  bone  is  to  be       generally. 

thrust  out  of  the  wound,  and  sawn 

off.     If  the   case  is  one  of  injury, 

and  the  head  of  the  bone  is  severed 

from   the  shaft,  it  must  be  seized 

with  the  lion-forceps,  and  dissected 

out.     The  bleeding  is  usually  free, 

from  the  posterior  circumflex  artery 

or  its  branches.    If  the  long  tendon 

of  the  biceps  can  be  distinguished, 

it    should     be    spared.       In    both 

disease    and    injury,    the    glenoid 

cavity    often    escapes ;    but    if    it 

should  be  found  affected,  it  may  be 

thought    necessary   to   remove   it. 

This   is   best    done    with    a   large 

chisel    or    with     bone-nippers     of 

appropriate  shape.  The  parts  should 

be  lightly  put   together  by  means 

of  a  few  sutures,  and  the  patient 

confined  to  bed  for   the  first  few 

days,   until    the  consecutive   fever 

has  passed  over.     He  may  then  be 

allowed  to   move  about,  the  elbow 

being  carefully  supported.     The  tendency  of  the  muscles  which  form  the  flaps  of 

the  axilla  to  displace  the  bone  may  be  counteracted  by  a  pad  in  the  armpit. 

M.  Oilier  believes  that  the  subperiosteal  method  is  even  more  applicable  in  the 
resection  of  the  head  and  upper  part  of  the  humerus  than  in  any  other  excision, 
and  has  given  a  very  interesting  instance  of  its  successful  performance  in  a  case 
where,  besides  the  head  of  the  humerus,  more  than  four  inches  of  the  shaft  were 
removed.1  The  resulting  shortening  did  not  exceed  half  an  inch.  The  subperiosteal 
excision  of  the  shoulder  is  not  so  difficult  as  some  of  the  other  similar  operations. 
An  incision  being  made  in  a  somewhat  longitudinal  direction  through  the  anterior 
part  of  the  deltoid  muscle  2  clown  to  the  bone,  the  head  of  the  humerus  is  fairly 

1  Case  of  Louise  Gaillard,  op.  cit.  vol.  ii.  pp.  46  and  514. 

2  M.  Oilier  attaches  much  importance  to  the  preservation  of  the  major  part  of  the  deltoid 
in  connection  with  its  nerve,  the  circumflex.  For  this  purpose  it  would  he  desirable  to 
make  the  incision  between  the  deltoid  and  pectoralis  major,  hut  for  the  wound  of  the  cephalic 
vein  which  this  would  involve.  It  is  in  order  to  avoid  this  injury  that  M.  Oilier  sacrifices  a 
small  part  of  the  deltoid  muscle.   Other  operators,  as  Nelaton,  recommend  a  transverse  incision. 

3  b2 
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exposed,  and  all  the  tendinous  and  fibrous  structures  (including  the  periosteum,  the 
tendons  attached  to  the  greater  and  lesser  tuberosities,  and  the  capsule  of  the  joint), 
are  gradually  separated  from  the  bone  by  the  sharp  and  blunt  raspatories.  The  bone 
can  then  be  pushed  out  of  the  wound,  and  if  it  is  to  be  divided  lower  down  the 
operator  proceeds  to  denude  it  to  any  required  extent  by  pushing  it  upwards  out  of 
its  periosteal  sheath  until  the  saw  can  be  applied.  M.  Oilier  had  practised  this 
operation  four  times,  and  in  all  cases  with  success,  removing  two  and  a  half  inches 
of  the  shaft  in  one  instance,  and  more  than  four  inches  in  the  case  above  referred  to.1 

The  amount  of  bone  which  may  be  removed  in  cases  of  injury,  with  a  prospect 
of  preserving  a  useful  limb,  appears  to  be  considerable.  Four  or  five  inches  of  the 
bone  have  been  removed  with  good  result.2  But  no  doubt  the  less  that  can  be  taken 
away  the  better.  In  cases  of  injury,  provided  all  the  comminuted  portion  is 
removed,  fractures  or  fissures  running  down  from  the  chief  seat  of  injury  may  be 
disregarded.  In  chronic  disease  of  the  joint,  the  affection  is  usually  limited  to  the 
head,  except  in  cases  of  necrosis ;  but  in  necrosis  it  is  more  usual  to  find  the  shaft 
only  diseased,  and  the  joint  exempt.3 

The  amount  of  motion  obtained  after  the  most  successful  resection  of  the  head 


Fig.  171. — From  the  same  Patient,  to  show  the 
Extent  of  Motion  obtained.  It  will  he  observed  that 
the  deltoid,  though  atrophied,  has  not  entirely  lost 
power. 


of  the  humerus  does  not  seem  so  great  as  that  which  is  recovered  in  some  cases  of 
anchylosis  after  disease.  The  arm  can  never,  as  it  seems,  be  elevated  beyond  the 
horizontal  line ;  while  in  many  cases  it  hangs  down,  without,  any  power  whatever 
in  the  deltoid,  at  a  greater  or  less  distance  from  the  scapula.  But  the  movements 
of  flexion,  extension,  and  adduction  are  usually  free ;  abduction  can  often  be  effected 
to  the  extent  of  raising  the  arm  considerably  from  the  side ;  and  there  is  usually 
sufficient  power  in  the  forearm  to  carry  heavy  weights,  and  perform  many  of  the 
ordinary  domestic  tasks.  This  was  the  case  in  the  patient  from  whom  figs.  170,  171 
were  drawn.  The  arm  is  therefore  a  very  useful"  one,  irrespective  of  the  vast  im- 
portance of  preserving  the  band ;  and  the  patient  is  enabled  to  follow  many  of  the 


1  Des  Resections  des  grandes  Articulations. 
'■  Hodges,  op.  cit.  p.  26  ;  Oilier,  sup.  cit. 


Lyon,  1869,  p.  15. 


3  In  the  celebrated  case  of  White  of  Manchester,  usually  quoted  as  the  first  in  which 
excision  of  the  shoulder  was  performed,  a  large  sequestrum  was  removed ;  hut  it  does  not 
appear  that  that  sequestrum  involved  the  joint ;  in  fact,  the  plate  in  White's  Cases  in 
Surgery,  fig.  i.  p.  68,  clearly  shows  that  the  shaft  had  separated  from  the  epiphysis,  and  that 
the  part  removed  was  the  necrosed  upper  portion  of  the  diaphysis. 
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ordinary  trades.     It  does  not  appear   that  any  advantage  is  gained  by  removing  the 
glenoid  cavity;  while,  as  far  as  can  he  judged,1  the  operation  is  rendered  more  severe 
and  more  dangerous  to  life.     Hence,  unless  disease  is  clearly  present  in  that  part,  it 
should  be  let  alone.     I  do  not  find  any  clear  proof  in  the  recorded  experience  of 
operators   who  practise  subperiosteal  excision  that   more   extensive   movement   is 
obtained  after  that  than  after  the  ordinary  method.     Nor  does  it  seem  probable  that 
it  should  be  so.    The  power  to  elevate  the  arm  above  the  horizontal  line  depends  on 
the  rotation  of  the  scapula  which  carries  with  it  the  humerus  ;  the  two  bones  being 
for  the  moment  consolidated  in  consequence  of  their  perfect  apposition  in  the  joint. 
When  the  joint  is  destroyed,  and  a  ligamentous  connection  between  two  irregular 
bony  surfaces  has  been  substituted  for  it,  such  a  consolidation  is  impossible,  and  the 
rotation  of  the  scapula  will  no  longer  elevate  the  humerus.     Unless  we  could  believe 
that   the    globular   head    of  the  humerus,  and   the   lax,  yet  air-tight,  capsule  of 
the  joint  were  reproduced,  we  could  not  expect  that  the  power  of  elevation  would 
be    regained.       M.    Oilier    speaks   Fla_   i72._Drawing   from    the    Photograph    of    a 
as  if  this  reproduction  were  the       Patient  on  whom  Excision  of  the   Scapula  had 
normal    result     of     subperiosteal       been     successfully    performed    by     Mr.    Pollock. 
resection,2'  but    he    refers   to    no       (From  <  St.  George's  Hospital  Keports,' vol.  iv.) 
dissection.    Now  the  osseous  repro- 
duction which  takes  places  in  the 
elbow  after  subperiosteal  excision 
has  been  brought  to   the  test  of 
dissection  (see  p.  744),  and  we  see 
how  irregular  in  form  the  repro- 
duced bones  are,  and  we  also  see 
that  as  a  rule  the  capsule  of  the 
joint  is  not  reproduced.    We  could 
not    admit  that   the  case   of   the 
shoulder     is     otherwise     without 
anatomical  proof.     Mr.  Stokes  of 
Dublin    tells    me     that     he    has 
excised     the     shoulder-joint    sub- 
periosteally  in  two  cases  and  saw 
no   superiority   in   the   results  to 
those  of  the  ordinary  operation. 

Excision  of  the  scapula  and 
clavicle. — Excision  of  the  scapula 
has  been  occasionally  practised  on 
account  of  necrosis,  or  the  bone 
has  been  removed,  together  with 
a  tumour  growing  from  it ;  the 
excision,  however,  in  the  latter 
class  of  cases  has  usually  been 
only  partial,  i.e.  only  the  portion  of  the  bone  implicated  in  the  tumour  has  been 
removed.  The  operation  in  such  cases  has  usually  been  protracted  and  bloody ;  3  and 
it  may  be  added  that  in  most  of  the  published  cases  it  was  of  very  doubtful 
benefit ;  the  tumour  being  either  of  a  malignant  nature,  and  returning  in  spite 
of  the  operation,  which  did   not  seem  to  prolong  life ;   or   else   being   dependent 


1  See  the  cases  quoted  by  Dr.  Hodges,  op.  cit.  p.  34.  Of  the  fatal  cases  there  reported 
(eight  in  number),  there  was  hut  a  single  instance  of  death  where  the  glenoid  cavity  had  not 
been  interfered  with. 

3  t  In  the  shoulder '  (after  subperiosteal  excision)  '  the  anatomical  form  can  be  felt  to  he 
reproduced.  There  is  a  new  head,  reduced  in  volume,  it  is  true,  but  articulating  with  the 
glenoid  cavity.  This  head  is  generally  supported  by  a  neck  of  smaller  diameter  than  the 
shaft.'—  Trans,  of  Internat.  Med.  Congr.  1881;  'Surgery,' p.  127. 

3  See  the  account  by  Mr.  Liston  of  such  an  operation  performed  for  a  tumour  which  he 
regarded  as  an  ossified  aneurism  of  the  subscapular  artery,  but  which  was  in  all  probability 
a  malignant  tumour  of  the  bone.     Edin.  Med.  and  Surg.  Journ.  vol.  xvi.  pp.  66,  215. 
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on  syphilis,  and  very  probably  curable  without  any  operation  at  all.1  These  con- 
siderations— added  to  the  great  severity  of  the  operation  in  cases  of  rapidly  growing 
tumour,  where  the  large  arteries  which  surround  the  scapula  on  all  sides  are 
enlarged  for  the  supply  of  the  new  growth — ought  to  make  the  surgeon 
very  cautious  in  recommending  such  operations.  The  operations  on  the  scapula 
for  necrosis,  like  all  other  operations  for  this  affection,  have  turned  out  much 
more  satisfactorily;  but  they  bear  more  resemblance  to  the  usual  proceedings  for 
the  extraction  of  sequestra  than  to  formal  operations  for  excision.  A  case  related 
by  the  late  Mr.  Jones,  of  Jersey,  in  the  42nd  volume  of  the  '  Medico- Chirurgical 
Transactions,'  will  illustrate  these  observations,  and  will  show  what  useful  motion 
may  be  preserved  even  after  the  removal  of  a  sequestrum  involving  almost  the  whole 
scapula,  inclusive  of  its  articular  surface.  No  special  directions  are  needed  for  these 
operations.  The  position  of  the  sinuses  will  point  out  the  most  convenient  directions 
for  the  incisions,  which  should  be  kept  as  much  as  possible  upon  the  limits  of  the  bone, 
in  order  to  avoid  as  many  of  the  large  vessels  as  can  be  spared.  The  bleeding,  how- 
ever, in  these  operations  for  necrosis  seems  far  less  than  in  those  performed  for  the 
removal  of  tumours. 

The  total  excision  of  the  scapula  for  a  tumour  should  be  thus  performed.  The 
patient  being  brought  under  anaesthesia,  an  assistant  should  be  charged  with  the 
compression  of  the  subclavian  artery ;  for  which  purpose,  if  the  projection  of  the 
tumour  makes  compression  difficult,  the  incisions  may  be  so  managed  as  to  enable  him 
to  put  his  finger  directly  down  upon  it.  This  precaution  much  diminishes  the 
haemorrhage  from  the  subscapular  artery  and  its  branches,  which  otherwise  might  be 
formidable.  The  surgeon  then  proceeds  to  denude  the  tumour  of  its  outer  coverings 
by  turning  down  appropriate  skin  flaps,  taking  great  care,  however,  not  to  open 
the  capsule  of  the  tumour  itself.2  When  the  whole  tumour  is  thus  exposed  the 
muscles  inserted  into  the  vertebral  border  of  the  bone  should  be  rapidly  divided,  as 
also  those  which  are  attached  to  the  spine  of  the  scapula.  The  tumour  being  now 
movable  should  be  lifted  well  up,  and  freed  from  its  other  attachments  by  rapid 
strokes  of  the  knife,  commencing  from  its  lower  angle.  The  subscapular  artery  is 
divided  near  the  end  of  the  operation,  and  can  be  caught  hold  of  by  the  surgeon  or 
his  assistant,  and  held  till  the  tumour  is  removed,  or  can  be  at  once  tied.  The 
ligaments  of  the  shoulder  are  then  easily  divided  and  the  mass  removed. 

The  acromion  process,  if  not  diseased,  may  be  divided  with  bone-nippers  and  left 
behind  to  preserve  the  shape  of  the  parts  and  protect  the  head  of  the  humerus. 

In  this  way  I  have  seen  the  scapula  removed  with  a  very  large  and  vascular 
tumour,  without  any  serious  bleeding. 

The  resulting  deformity  is  very  slight,  especially  if  the  acromion  has  been  left 
behind  to  preserve  the  shape  of  the  shoulder,  as  was  done  in  the  case  from  which 
fig.  172  was  drawn. 

Almost  the  same  general  observations  will  apply  to  the  excision  of  the  clavicle  as 
to  that  of  the  scapula — only,  as  the  relations  of  the  clavicle  are  far  more  important 
than  those  of  the  scapula,  so  must  even  greater  caution  be  exercised  in  undertaking 
its  removal.  It  is  not  only  that  very  large  vessels  lie  in  the  neighbourhood,  which 
it  may  be  difficult  to  avoid  during  the  removal  of  a  large  tumour  passing  into  the 
root  of  the  neck,  and  perhaps  lapping  over  them ;  but  also  that  the  removal  of  such 
a  tumour  from  below  the  deep  fascia  of  the  neck  involves  alarming  risk  of  death 
from  diffuse  inflammation.  The  benefit  to  be  derived  from  such  an  operation  ought 
therefore  to  be  most  clearly  proved  before  its  dangers  are  encountered.3  In  operations 
for  necrosis  the  proceeding  will  be  far  more  simple,  and  is  likely  to  be  far  more 
successful.  The  sequestrum  will  probably  be  separated  from  the  subclavian  vein  and 
the  deeper  parts  by  a  deposit  of  new  bone,  and  the  patient  will  have  a  fair  chance  of 

1  Path.  Soc.  Trans,  vol.  vii.  p.  346. 

2  See  Pollock,  in  St.  Georges  Hospital  Reports,  vol.  iv.  p.  237. 

3  In  Mott's  case  the  operation  lasted  four  hours,  and  thirty  vessels  were  tied.  Mott  says, 
'  This  operation  far  surpassed  in  tediousness,  difficulty,  and  danger,  anything  which  I  have 
ever  witnessed  or  performed.' 
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permanent  recovery.  In  operating  on  the  clavicle  for  a  tumour,  the  incisions  should 
be  made  very  free,  one  over  the  long  axis  of  the  bone,  joined  by  others  in  appropriate 
places  for  turning  down  such  flaps  as  may  appear  necessary,  and  the  parts  to  be 
operated  on  should  be  brought  fairly  into  view  before  the  bone  is  meddled  with. 
After  having  freely  divided  all  the  superficial  attachments  of  the  bone  and  tumour, 
the  next  step  is  to  divide  the  outer  end  of  the  clavicle  from  the  scapula,  either  by 
cutting  through  the  joint  or  by  severing  the  bone  with  a  small  saw  or  nippers. 
Then  the  part  which  is  to  be  removed  can  be  raised,  and  must  be  separated  with 
great  care  from  the  important  parts  which  lie  below  it,  so  as  to  reach  the  sternal  part, 
which  is  last  divided,  and  which  serves  during  the  operation  as  a  pivot  on  which  the 
bone  can  be  moved  and  supported ;  or  in  other  cases,  it  may  be  found  more  convenient 
to  divide  this  part  of  the  bone  also  at  an  earlier  period  of  the  operation.1  It  appears 
that  very  useful  motion  may  be  recovered  after  the  removal  of  a  large  part,  or  even 
the  whole,  of  the  shaft  of  the  clavicle. 


B 


After  amputation  at  the  shoulder-joint,  the  scapula  has  been  extirpated  for  recurring 
disease,  and  portions  of  the  clavicle  have  been  simultaneously  removed.  One  case  is  on 
record  in  which  Mussey,  of  Cincinnati,  removed  the  whole  clavicle  and  scapula  for  a  tumour 
recurring  after  amputation  at  the  shoulder-joint.'-  The  patient  survived  the  operation,  and 
was  heard  of  in  perfect  health  thirty-four  years  afterwards  at  the  age  of  seventy-one.3  No 
directions  can  be  required  for  the  performance  of  an  operation  which  must  vary  in  its  steps 
according  to  the  condition  of  the  parts  left  behind  after  the  amputation.  Mussey  commenced 
from  the  inner  side,  so  as  to  expose  and  tie  the  subclavian  artery  early  in  the  operation  ;  and 
this  would  probably  be  the  best  course  if  the  state  of  parts  should  allow  of  it.  I  followed 
the  same  course  in  a  similar  case  under  my  own  care.  The  patient  recovered  rapidly  from  the 
operation,  but  died  of  a  recurrence  of  the  disease.  Mussey  nearly  lost  his  patient  from  the 
passage  of  air  into  the  subclavian  vein. 

Excision  of  the  elboiv  for  disease  may  be  thus  performed.  The  bones  are  exposed 
by  a  free  vertical  incision,  running  parallel  and  a  little  external  to  the  ulnar  nerve, 
about  four  inches  in  length,  having  its  centre  opposite  the  tip  of  the  olecranon. 
This  suffices  for  all  ordinary  cases.  If  more  room  is  required,  the  vertical  incision 
may  be  crossed  by  one  running  outwards  from  its  centre.  If  the  head  of  the  radius 
is  found  dislocated  on  the  back  of  the  outer  condyle  (a  very  common  condition  in  chronic 
disease  of  this  joint),  it  may  be  removed  at  once  with  the  bone-nippers.  The  joint 
should  now  be  freely  opened  by  dissecting  round  the  olecranon,  care  being  taken  to 
keep  the  edge  of  the  knife  close  against  its  inner  side,  in  order  to  avoid  the  ulnar 
nerve,  which  is  usually  hidden  from  view  amongst  a  mass  of  indurated  cellular  tissue. 
The  end  of  the  humerus  should  then  be  cleaned  and  turned  out  of  the  wound,  the 
lateral  ligaments  being  freely  divided;  the  tip  of  the  olecranon  having  been  previously 
cut  off,  if  necessary.  However  slight  the  disease  in  the  bones  may  be,  the  whole  end 
of  the  humerus  just  above  the  condyles  ought  to  be  removed.  Afterwards  the 
sigmoid  cavity  of  the  ulna  should  be  sawn  away.  It  is  better,  when  it  can  be  done 
without  inconvenience,  to  make  the  section  of  the  two  bones  of  the  forearm-  on  the 
same  level.  The  wound  should  be  brought  together  lightly.  The  limb  should  then 
be  lightly  bandaged  on  an  angular  splint,  before  the  patient  is  restored  to  consciousness.4 

Oilier,  Langenbeck,  and  others  endeavoured  to  preserve  the  periosteum  in  this 
excision.5  For  this  purpose,  after  a  free  longitudinal  incision  over  the  olecranon,  the 
periosteum  is  also  to  be  freely  incised  and  separated  from  the  olecranon  with  a  blunt 
or  half  blunt  instrument ;  then  the  tendon  is  to  be  carefully  separated  from  the 
olecranon,  leaving  it  still  attached  to  the  periosteum  and  surrounding  fascia.     In 

1  See  Travers,  in  Med.-Chir.  Trans,  vol.  xxi. 

2  American  Journal  of  Medical  Science,  vol.  xxi. 

3  Health  :  its  Friends  and  its  Foes.     Mussey,  p.  352. 

4  Some  surgeons  merely  flex  the  arm,  and  apply  a  roller ;  but  the  support  of  a  splint 
appears  to  give  confidence,  and  to  prevent  spasmodic  movements :  it  need  not  be  applied  at 
any  particular  angle,  but  merely  in  such  a  position  as  avoids  tension  on  the  sutures. 

5  I  would  refer  the  reader  on  this  head  to  Hueter,  m  Langenbeck's  Archiv,  vol.  viii.  pp. 
135  et  seq. ;  Liicke,  Aphorisms  of  Military  Surgery,  &c.  p.  126.  Stokes,  in  Dublin  Quarterly 
Journal,  May  1865,  and  especially  to  Oilier,  Traite  experimental  et  clinique  de  la  Regeneration 
des  Os.     Paris,  1867,  vol.  ii.  pp.  338  et  seq. 
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exposing  the  rest  of  the  bones  similar  precautions  are  to  be  taken  to  preserve  the 
periosteum  and  tendons  in  relation  with  each  other  and  with  the  fascia.  The 
advantages  claimed  for  this  method  are  that  more  perfect  reproduction  is  said  to 
ensue,  and  with  more  extended  motion.  Dr.  Hueter  asserts  that  the  new  joint  is 
even  provided  with  synovia,  and  he  says  that  the  movements  of  the  new  joint 
are  sometimes  more  extensive  than  those  of  the  natural  elbow.  Thus  in  one  case 
the  patient  could  lay  the  flat  of  his  hand  on  the  shoulder  of  the  side  of  which 
excision  had  been  performed,  which  was,  of  course,  impossible  on  the  sound  side. 
This  fact,  however,  seems  to  me  rather  to  show  the  absence  than  the  abundance  of 
reproduced  bone,  and  I  shall  show  that  the  same  freedom  of  motion  exists  after  the 
ordinary  operation.  In  M.  Ollier's  work  the  reader  will  find  the  most  ample  details 
on  the  '  manuel  operatoire,'  and  on  the  results  of  this  subperiosteal  method  of  excision. 
His  method  of  operation  differs,  though  only  very  slightly,  from  that  of  Langenbeck. 
In  his  work,  '  Des  Resections  des  grandes  Articulations,'  he  gives  nineteen  cases  with 
four  deaths,  all  in  adults.  Of  eleven  cases  under  thirty  years  of  age  none  died.  All 
the  patients  whose  cases  have  been  followed  to  their  termination  had  good  movement, 
though  in  one  (M.  Dron's  case)  it  seems  to  have  been  limited.  One  of  the  patients 
died  (of  scarlet  fever)  eight  months  after  operation ;  but  unfortunately  an  ex- 
amination of  the  new  joint  was  not  obtained.  It  must  be  admitted,  therefore,  that 
the  only  perfectly  convincing  proof  of  the  reproduction  of  the  articular  ends  is  still 
wanting  in  this  series  of  cases.  M.  Oilier  is,  however,  perfectly  certain  of  the 
reproduction  of  a  bony  mass  replacing  the  olecranon  in  most  of  the  cases,  and  of  the 
attachment  of  the  tendon  of  the  triceps  to  this  bone ;  and  also,  in  some  instances,  of  the 
reproduction  of  bony  projections  from  either  side  of  the  end  of  the  humerus,  giving 
great  lateral  stability  to  the  joint.  On  the  whole,  therefore,  I  think  we  are  entitled 
to  conclude  that  the  subperiosteal  resection  of  the  elbow,  though  more  laborious  than 
the  older  methods  and  requiring  more  time  for  its  accomplishment,  has  occasionally 
yielded  excellent  results  and  deserves  to  be  tested  by  more  extensive  practice. 

My  own  experience  of  this  method  is  limited  to  a  single  case,1  in  which,  although  it  was 
a  very  good  case  for  excision,  and  no  bad  symptom  followed  the  operation,  the  motion 
ultimately  obtained  was  considerably  less  than  in  a  perfectly  successful  operation  after  the 
ordinary  manner ;  and  this  appeared  to  me  to  depend  on  the  excessive  reproduction  of  the 
excised  olecranon.  Dr.  Doutrelepont 2  has  published  an  account  of  the  dissection  of  a  case 
in  which  this  operation  had  been  successfully  performed  at  the  age  of  eighteen,  about  four 
years  before  death.  In  this  case  the  olecranon  and  coronoid  process  of  the  ulna,  the  head  of 
the  radius,  and  two-thirds  of  an  inch  of  the  humerus,  were  removed,  the  section  of  the  latter 
bone  running  through  the  condyles.  The  drawings  attached  to  Dr.  Doutrelepont's  paper 
show  that  the  condyles  of  the  humerus  had  been  entirely  reproduced — the  internal  condyle 
rather  exuberantly,  forming  a  deep  groove  for  the  ulnar  nerve.  The  olecranon  was  alsc 
reproduced,  and  was  longer  and  more  curved  than  natural — a  circumstance  of  much  import- 
ance. The  head  of  the  radius  was  also  reproduced,  and  was  united  to  the  ulna  by  an  orbicular 
ligament,  as  in  the  natural  joint.  There  was  a  regular  joint  between  the  ulna  and  humerus 
(an  articular  surface,  surrounded  by  a  capsule,  being  formed  on  the  summit  of  the  reproduced 
sigmoid  notch),  and  true  hyaline  cartilage  had  also  been  reproduced.  There  was  no  appre- 
ciable shortening  of  the  arm,  and  the  muscles  were  as  well  developed  on  that  side  as  on  the 
other.  Pronation  and  supination  were  almost  natural,  flexion  and  extension  were  perfectly 
good,  but  within  the  limits  of  75°  to  120°  only. 

In  my  own  case,  also,  the  limits  of  flexion  and  extension  were  about  the  same  as  the  above ; 
and  here,  also,  I  thought  that  extension  was  checked  by  the  excessive  reproduction  of  the 
olecranon,  whereby  its  point  was  brought  down  into  the  coronoid  fossa  before  the  arm  had 
been  nearly  straightened.  M.  Oilier  has  pointed  out  the  danger  of  this  limitation  of  motion  by 
the  curved  shape  of  the  new  olecranon,3  and  proposes  to  rectify  it  by  treating  the  arm  in  e 
more  extended  position  than  that  ordinarily  used,  with  adequate  precaution,  of  course 
against  anchylosis. 

Another,  and  a  very  complete,  report  of  the  reproduction  of  bone  after  subperiosteal 
resection  of  the  elbow  is  to  be  found  in  the  2nd  series  of  the  '  Med.  and  Surg.  Reports  of  the 
Boston  City  Hospital,'  by  Dr.  Cheever.  The  operation  was  performed  at  the  age  of  fourteen, 
seven  years  before  death,  and  the  report  is  accompanied  by  photographs  both  of  the  portions 
of  bone  removed  and  of  the  reproduced  joint.     The  portions  of  bone  removed  were  the 


1  The  Practitioner,  No.  viii.  Feb.  1869,  p.  65.  2  Langenbeck's  Archiv,  vol.  x.  p.  811. 

3  Traite  experimental,  fyc.  vol.  ii.  p.  347. 
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end  of  the  humerus  a  considerable  distance  (about  three-quarters  of  an  inch)  above  tbe 
olecranon  fossa,  the  ulna  below  the  base  of  the  coronoid  process,  and  the  head  of  the 
radius.  On  dissection,  the  head  Df  the  radius  was  found  reproduced,  and  there  was  a  new 
orbicular  ligament.  The  radius  could  rotate  through  about  one-half  its  normal  arc. 
There  was  a  new  coronoid  process,  into  which  the  brachialis  anticus  was  inserted,  and 
on  the  side  of  which  was  a  sigmoid  fossa  for  the  radius.  The  olecranon  process  was 
represented  by  a  hook  of  bone,  not  continuous  with  the  shaft  of  the  ulna.  The  triceps  was 
attached  partly  to  this  and  largely  to  the  fascia  of  the  forearm.  A  sesamoid  bone  was 
found  in  this  tendon.  The  end  of  the  humerus  had  been  reproduced,  growing  downwards 
from  the  level  of  section  (which  was  marked  by  a  transverse  ridge)  three-quarters  of  an 
inch  on  the  inner  and  two  inches  on  the  outer  side.  It  was  greatly  expanded  from  side  to 
side.  The  internal  condyle  and  trochlea  were  represented  by  a  large,  partly  detached,  and 
irregular  mass  of  bone,  to  which  was  attached  the  common  origin  of  the  flexor  mass  of 
muscles ;  while  in  the  place  of  the  external  condyle  was  a  long  bony  hook,  which  curved 
round  towards  the  back  of  the  radius,  and  to  which  the  extensor  mass  of  muscles  was 
attached. 

Referring  to  the  general  description  of  the  functional  utility  of  the  member,  the  case  was 
certainly  a  successful  one ;  but  there  is  nothing  to  show  that  the  result  was  in  any  way 
superior  to  that  often  obtained  by  the  old  method  ;  and  a  glance  at  the  photographs  of  the 
reproduced  joint  will  ^show  that  much  of  the  new  bone  must  have  been,  to  say  the  least, 
superfluous,  if  not  an  impediment  to  motion. 

Mr.  Stokes,  of  Dublin,  was  so  kind  as  to  inform  me,  at  the  date  of  the  last  edition  of  this 
work,  that  he  had  then  practised  the  subperiosteal  excision  of  the  elbow  five  times.  The 
first  two  operations,  in  children  aged  about  ten  and  twelve,  did  extremely  well,  the  wounds 
healing  rapidly,  with  obvious  reproduction  of  bone  and  excellent  movement.  The  third 
patient  died  about  two  months  after  operation,  and  there  was  no  opportunity  of  examining  the 
joint.  In  the  two  other  cases  (adults),  the  power  of  flexion  and  extension  was  extremely 
limited — one  almost  anchylosed.  His  subsequent  experience  has  led  him  practically  to 
abandon  the  subperiosteal  method,  since  he  finds  that  the  ordinary  operation  gives  equally 
good  results. 

From  all  that  I  have  seen  and  read  on  the  subject,  therefore,  I  must  say  that  the 
advantages  of  the  subperiosteal  method  in  this  excision  are  at  present  doubtful. 

The  extent  of  bone  which  may  be  removed  in  an  excision  of  the  elbow  is  con- 
siderable ;  in  fact,  within  the  proper  limits,  it  seems  as  if  the  more  bone  is  removed, 
the  better  is  the  result.  If  only  the  extreme  ends  of  the  bones  be  sawn  off,  anchylosis 
will  most  likely  take  place;  while  if  the  amount  above  prescribed  (viz.  the  whole 
condyloid  extremity  of  the  humerus  and  all  the  sigmoid  cavity  of  the  ulna  with  the 
head  of  the  radius),  or  even  a  little  more  on  both  sides,  be  taken  away,  free  motion 
may,  under  favourable  circumstances,  be  expected.  An  exaggerated  idea,  however, 
appears  to  prevail,  of  the  amount  of  bone  which  may  be  excised  with  a  prospect  of 
preserving  a  useful  limb.  This  idea  has  originated  from  confusing  operations  under- 
taken for  necrosis  with  those  for  injury  or  chronic  disease  (caries).  In  the  former, 
the  whole  shaft  of  a  bone  has  often  been  removed,  and  a  useful  limb  left.  In  the 
latter,  especially  if  the  periosteum  be  removed  with  the  bone,  only  a  limited 
quantity  of  bone  can  be  taken  away.  If  the  limits  above  pointed  out  have  been 
somewhat  exceeded,  and  still  at  the  point  of  section  the  interior  of  the  bones  is 
obviously  diseased,  it  is  better,  if  the  disease  is  not  in  a  very  advanced  condition,  to 
remove  all  the  bone  which  is  quite  disintegrated,  preserving  what  is  merely  softened, 
and  thus  give  the  patient  a  chance  of  saving  his  limb  ;  but  if  complete  disorganisa- 
tion extends  far  into  the  shaft,  it  is,  I  think,  advisable  to  amputate,  although  perhaps 
in  a  young  and  healthy  patient  the  operator  might  be  justified  in  trying  the  sub- 
periosteal extirpation  of  the  diseased  bone.  The  position  of  the  line  of  section  in 
relation  to  the  junction  of  the  epiphysis  is  a  matter  of  subordinate  importance  in 
this  joint,  since  it  is  so  much  more  necessary  to  obtain  a  flexible  but  firm  union,  so 
as  to  allow  of  good  motion,  than  to  avoid  any  amount  of  shortening  of  the  affected 
arm. 

The  arm  should  be  left  perfectly  quiet  for  a  few  days,  in  the  position  in  which  it 
has  been  placed  after  the  operation,  free  drainage  having  been  secured.  A  good  deal 
of  irritative  fever  often  supervenes.  When  it  is  necessary  to  change  the  dressings 
for  the  sake  of  cleanliness,  a  grooved  splint  should  be  applied,  which  will  lodge  the 
arm  and  forearm,  and  which  is  jointed  in  the  centre  and  movable  by  a  rack  and 
pinion ;  with  this  apparatus,  the  arm  may  easily  be  got  into  such  a  position  as  will 
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afterwards  be  useful,  by  gradually  changing  the  angle.  Passive  motion,  however,  of 
a  more  vigorous  kind  must  not  be  neglected,  the  time  at  which  it  is  commenced 
varying  with  the  state  of  the  wound  and  the  quantity  of  the  bone  which  has  been 
removed.  If  much  has  been  taken  away,  anchylosis  is  little  to  be  apprehended; 
otherwise,  at  a  period  which  may  be  roughly  stated  at  about  three  weeks,  daily 
passive  motion  ought  to  be  commenced.  In  the  most  favourable  cases  a  very  perfect 
false  joint  succeeds  to  this  treatment ;  and  an  amount  of  motion  is  regained,  which  for 
practical  purposes  is  little  inferior  to  that  of  the  original  joint. 

Of  this  a  very  interesting  example  is  recorded  by  Mr.  Syme,  in  which  he  had  the  oppor- 
tunity of  dissecting  the  new  joint,  nine  years  after  the  operation,  which  had  been  performed 
on  account  of  injury — the  man  having  in  the  interval  acted  as  guard  on  a  railway,  swinging 
himself  from  one  carnage  to  another  while  the  train  was  in  motion,  with  the  injured  arm, 

quite  as  easily  and  securely  as  with  the  other.  The  ulna  was 
Fig.  173. — Reproduction  or  found  united  to  the  humerus  by  ligament ;  the  end  of  the  radius 
the  Elbow-jomt,  after  Exci-  was  polished  off,  and  played  on  the  humerus  and  on  the 
sion,  in  Mr.  Symes  case.  ulna,  a  material  something  like  cartilage  being  interposed. 
(From  the  '  Lancet,'  1855,  The  ends  of  the  bones  of  the  forearm  were  locked  in  by  two 
vol.  i.)  processes  pi-qjecting  downwards  from  the  humerus,  and  strong 

lateral,  and  still  stronger  anterior   and  posterior,  ligaments 
also  bound  them  to  the  latter  bone. 

Union,  is,  however,  seldom  so  perfect  as  this,  and 
the  bones  seem  to  be  united  merely  by  more  or  less 
extensible  ligament.1  In  these  cases,  it  is  said  by 
M.  Robert 2  that  flexion  is  composed  of  two  movements; 
the  forearm  being  first  drawn  up  to  the  humerus  by  the 
triceps,  and  then  flexed  by  the  action  of  the  biceps. 

I  append  drawings  from  a  case  in  which  I  excised  both 
elbow-joints  of  a  child  aged  five,3  taken  four  years  after  the 
operation.  The  drawings  show  the  amount  of  motion  obtained 
in  a  perfectly  successful  case  by  the  old  method,  and  they 
prove  that  when  the  preservation  of  periosteum  is  quite  dis- 
regarded the  same  extent  and  freedom  of  motion  may  be 
obtained  as  Dr.  Hueter  (above  quoted)  appears  to  believe  to 
be  peculiar  to  the  subperiosteal  operation.  Mr.  Syme's  case 
also  shows  that  considerable  reproduction  of  bone  may  ensue, 
by  growth  from  the  sections,  irrespective  of  periosteal  repro- 
duction. These  facts,  together  with  the  obvious  and  proved 
inconvenience  of  superabundant  bony  reproduction  in  this 
operation,  tend  still  further  to  make  us  hesitate  in  admitting 
the  advantages  of  the  subperiosteal  method. 

a  the  humerus ;  6,  the  ulna ;  c,  the  Osseous  anchylosis  ought  very  rarely  to  occur.     If 

'&&%££££*£&%>  the  ulnar  nerve  be  injured,  a  good  deal  of  wasting  of 

bones  of  the  forearm  in  the  new   ^he  muscles  and  loss  of  motion  has  been  observed  to 

joint ;  /,   new    orbicular  ligament  m 

around  the  head  of  the  radius ;  g,  a  follow,  and  that   even   m  parts   not   supplied   by   the 

portion  of  the  ligamentous  union    ..  ,  ,    ,.  .     „  ,        .  .  .  . 

between  the  ulna  and  humerus;  injured  nerve ;  and  this  fact  should  make  the  operator 
^SugamenSa'Sk^owto  ireful  to  avoid  the  nerve.  On  the  other  hand,  cases 
the  end  of  the  ulna  on  one  side,  and  }iave  occurred    to   the  most   experienced    operators,  in 

the  orbicular  ligament  on  the  other.  \  L  . 

which  the  nerve  was  wounded ;  and  one  is  on 
record  in  which  it  re-united,  and  no  loss  of  motion  or  other  ill  consequence  followed.4 
If  the  patient  recover,  but  with  disease  persisting  or  recurring  in  the  ends  of  the 
bones,  the  question  of  again  excising  the  diseased  portions  will  occur.  If  necrosis  be 
present,  no  doubt  can  exist  of  the  propriety  of  removing  the  dead  portions,  should 
they  be  loose  ;  but  if  the  exposed  parts  of  the  bone  be  fixed,  or  if  the  disease  be  caries 
rather  than  necrosis,  no  operation  should  be  performed  while  the  functions  of  the 
member  appear  to  be  improving.     When  this  is  not  the  case,  it  is  right  to  try  once 

1  Notes  of  the  dissections  of  several  cases,  after  successful  excision  of  the  elbow,  may  be 
found  in  Wagner,  On  Repair  after  Resection ;  translated  for  the  New  Sydenham  Society  by 
the  write]',  1860.  There  are  also  now  a  good  many  preparations  in  the  various  pathological 
museums. 

2  Gazette  des  Hop.  Nov.  20,  1858.  3   Clin.  Soc.  Trans,  vol.  i.  p.  143. 
4  Syme,  On  the  Excision  of  Diseased  Joints,  1831,  case  viii.  pp.  88-94. 
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moi-e  to  remove  the  diseased  bone  before  sacrificing  the  arm.     Even  a  third  such 
attempt  has  been  made,  and,  as  it  is  said,  with  good  results. 

In  the  essays  on  Injuries  of  the  Upper  Extremity  and  on  Gunshot  Wounds  the 
reader  will  find  the  indications  for  amputation,  excision,  or  entire  preservation  of  the 
limb,  in  cases  of  injury.  In  cases  of  auchylosis  of  the  elbow  excision  is  rarely 
required,  although  where  true  bony  anchylosis  has  occurred  in  a  bad  position,  excision 

Fig.  174.— The  Excised  Elbow  in  Extreme  Flexion.     It  will  be  noticed  that  this  motion  is 
more  extensive  than  in  the  natural  joint,  the  hand  being  laid  flat  on  the  shoulder. 


may  be  performed  if  the  patient  wishes  it ;  but  in  bony  anchylosis  in  the  flexed  posi- 
tion, and  in  all  cases  of  soft  anchylosis,  this  operation  is  inadmissible.  The  former 
ought  to  be  let  alone  •  the  latter  are  under  the  control  of  the  methods  described  in 
the  essay  on  Orthopaedic  Surgery.  In  cases  of  disease  of  the  bones  of  the  elbow 
excision  is  the  operation  which  should  be  adopted,  except  under  special  circum- 
stances necessitating  amputation,  such  as  unusual  extent  of  implication  of  the  bones, 
advanced  age,  great  debility,    or  constitutional  affection.     But  the  rarity  of  such 

Fig.  175. — The  Excised  Elbow  in  Extreme" Extension. 


circumstances  is  shown  by  the  fact  that  Mr.  Bryant's  collection 
of  300  amputations1  only  includes  10  in  which  the  arm  was 
amputated  for  disease  of  all  kinds.  So  that  excision  of  the 
elbow  is  the  operation  almost  universally  resorted  to  in  cases  of 
incurable  disease  of  that  joint. 
The  danger  of  excision  of  the  elbow  as  ordinarily  performed  on  account  of 
chronic  disease,  whether  the  remote  effect  of  injury  in  a  healthy  subject  or  the  so- 
called  '  strumous'  disease,  is  very  slight  indeed.  That  this  is  so  may  be  judged  of 
from  the  experience  of  St.  George's  Hospital,  where  a  series  of  thirty-nine  excisions 
of  the  elbow  may  be  found  in  the  summaries  of  surgical  cases  contained  in  the  first 


1  Med.-Chir.  Trans,  vol.  xlii. 
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ten  volumes  of  the  Hospital  Reports.  Thirty-one  of  these  were  excisions  for  disease  in 
patients  varying  from  three  to  thirty-seven  years  of  age  (six  only  being  below  fifteen), 
and  in  all  conditions  of  general  health ;  some,  though  probably  only  very  few,  known 
to  be  suffering  from  grave  visceral  disease.  Not  one  of  these  patients  died,  nor  did 
any  suffer  amputation,  as  far  as  is  known.1  In  about  six  cases  it  appears  that  the 
limb  was  useless  or  the  wound  unhealed.  In  twenty-one  it  is  distinctly  stated  that 
the  limb  was  useful,  and  in  some,  whose  cases  were  under  observation  for  a  long 
time,  it  seemed  little  inferior  to  the  other.  Nothing  can  show  more  strikingly  the 
little  risk  involved  in  the  operation  than  an  unselected  and  continuous  series  of  cases 
like  this.  I  may  add  that  only  a  very  few  of  the  cases  were  treated  antiseptically. 
Primary  excision  for  the  direct  result  of  an  accident  is  an  operation  of  much  more 
danger,  and,  as  I  believe,  much  less  successful  in  its  ultimate  results.  Only  three 
cases  of  primary  excision  are  recorded  in  the  above  series.  Of  these  two  died,  but 
in  one  case  from  other  injuries.  The  other  was  a  very  singular  and  inexplicable 
case  of  rapid  gangrene,  not  dependent  on  any  visible  lesion  of  the  vessels  or  soft 
parts,  necessitating  amputation,  but  recurring  in  the  stump  and  proving  rapidly 
fatal.  The  patient  was  a  very  healthy-looking,  muscular  railway  porter.  The  third 
case  of  primary  excision  recovered,  but  with  anchylosis.  Another  case  of  secondary 
excision  (i.e.  excision  for  abscess  in  the  joint,  the  result  of  a  lacerated  wound)  was 
completely  successful. 

Of  three  excisions  for  anchylosis  only  one  was  successful ;  a  second  was  ampu- 
tated, and  the  third  died  of  secondary  haemorrhage.  This  completes  the  tale,  with 
the  addition  of  a  case  in  which  the  joint  was  re- excised  five  years  after  an  old  unsuc- 
cessful excision  (elsewhere),  but  again  unsuccessfully. 

An  interesting  summary  is  given  in  the  '  Boston  Medical  and  Surgical  Journal ' 
for  Jan.  4,  1877,  of  the  practice  of  Dr.  R.  M.  Hodges,  of  that  city.  This  comprises 
twenty-one  excisions  of  all  kinds.  Fourteen  were  primary  excisions  for  injury. 
Five  terminated  fatally,  in  two  cases  from  shock  or  other  injuries,  in  two  from  septi- 
cemia, and  in  two  from  tetanus.  Four  were  excisions  for  disease,  and  three  for 
anchylosis.  None  terminated  fatally.  The  patients  who  recovered  were  kept  in 
sight  much  more  than  we  find  it  practicable  to  do  in  London ;  and  the  paper  is  very 
valuable,  as  giving  exact  details  on  this  point  for  considerable  periods  after  the 
operation.  All  except  one  retained  motion  of  the  elbow,  forearm,  hand,  and  fingers; 
and  it  is  very  satisfactory  to  observe  that  the  use  of  the  limb  almost  always  improved 
for  a  very  long  time  after  the  operation.  This  would  negative  an  impression  which 
is  rather  prevalent,  that  it  is  a  common  thing  for  an  arm  which  has  seemed  for 
some  time  after  operation  to  be  strong  and  useful,  then  to  become  weak,  flaccid,  and 
even  atrophied.  I  have  never  met  with  such  a  case,  nor  did  any  such  occur  among 
Dr.  Hodges'  patients. 

Excision  of  the  wrist. — The  operation  of  excision  of  the  wrist  has  been  entirely 
modified  since  its  first  introduction  into  practice,  in  consequence  of  the  labours  of 
Professor  Lister,  published  some  years  since  in  the  '  Lancet.'  He  has  shown  that  the 
failures  to  which  the  old  methods  of  performing  this  operation  usually  led  were  due 
in  all  probability  to  two  chief  causes,  viz.  (1)  a  portion  of  the  diseased  articular 
structures  having  been  left  behind,  and  (2)  the  tendons  having  been  injured.  In 
order  to  avoid  the  former,  it  is  necessary  to  remove  all  the  bony  and  cartilaginous 
structures  which  enter  into  the  formation  of  the  wrist-joint  itself,  and  of  all  the 
carpal  joints,  viz.  the  ends  of  the  radius  and  ulna  (which  must  be  divided  at  a  level 
above  the  joint  between  those  bones),  all  the  carpal  bones,  and  all  the  articulating 
surfaces  of  the  metacarpal  bones.  In  order  to  avoid  the  second  cause  of  failure,  the 
operation  must  be  performed  through  two  very  free  lateral  incisions,  the  tendons 
being  carefully  separated  from  the  bones  and  raised  by  gradual  strokes  of  the  knife 
with  as  little  violence  as  possible.  For  this  purpose  an  incision  is  made  commencing 
in  front  over  the  second  metacarpal  bone  internal  to  the  tendon  of  the  extensor 

I  believe,  however,  that  anipiuation  was  afterwards  performed  in  one  case. 
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Fig.  176. — Diagram  of  the  Excision  of  the  Wrist 
(after  Lister). 


secundi  internodii  pollicis,  and  running  along  the  back  of  the  carpus,  internal  to  the 
same  tendon,  as  high  as  to  the  base  of  the  styloid  process  of  the  radius.  The  soft 
parts,  including  the  extensor  secundi  internodii  and  the  radial  artery,  being 
cautiously  detached  from  the  bones  external  to  this  incision,  and  the  tendons  of  the 
radial  extensors  of  the  wrist  being  also  severed  from  their  attachments,  the  external 
bones  of  the  carpus  will  be  exposed.  When  this  has  been  done  siifficiently,  the  next 
step  is  to  sever  the  trapezium  from  the  other  bones  with  cutting-pliers,  in  order  to 
facilitate  the  removal  of  the  latter,  which  should  be  done  as  freely  as  is  found  con- 
venient. The  operator  now  turns  to  the  ulnar  side  of  the  incision  and  cleans  the 
carpal  and  metacarpal  bones  as  much  as  can  be  done  easily.  The  ulnar  incision  is 
now  made.  It  should  be  very  free,  extending  from  about  two  inches  above  the 
styloid  process  down  to  the  middle  of  the  fifth  metacarpal  bone,  and  lying  near  the 
anterior  edge  of  the  ulna.  The  dorsal  line  of  this  incision  is  then  raised  along  with 
the  tendon  of  the  extensor  carpi  ulnaris,  which  should  not  be  isolated  from  the  skin 
and  should  be  cut  as  near  its  insertion  as  possible.  Then  the  common  extensor 
tendons  should  be  raised, 
and  the  whole  of  the  posterior 
aspect  of  the  carpus  denuded, 
until  the  two  wounds  com- 
municate quite  freely  to- 
gether ;  but  the  radius  is  not 
as  yet  cleaned.  The  next 
step  is  to  clean  the  anterior 
aspect  of  the  ulna  and  carpus, 
in  doing  which  the  pisiform 
bone  and  the  hooked  process 
of  the  unciform  are  severed 
from  the  rest  of  the  carpus, 
the  former  with  the  knife, 
the  latter  with  the  cutting- 
pliers.  In  cleaning  the  an- 
terior aspect  of  the  carpus, 
care  must  be  taken  not  to 
go  so  far  forwards  as  to  en- 
danger the  deep  palmar  arch. 
Now,  the  ligaments  of  the 
internal  carpal  bones  being 
sufficiently  divided,  those 
bones  are  to  be  removed  with 
blunt  bone-forceps.  Next  the 
end  of  the  ulna  is  made  to 
protrude  from  the  incision, 
and  is  sawn  off,  as  low  down 
as  is  consistent  with  its  con- 
dition, but  in  any  case  above 
its  radial  articulation.  The 
end  of  the  radius  is  then  cleaned  sufficiently  to  allow  of  its  being  protruded  and  re- 
moved. If  this  can  be  done  without  disturbing  the  tendons  from  their  grooves, 
it  is  far  better.  If  the  level  of  the  section  is  below  the  upper  part  of  the  carti- 
laginous facet  for  the  ulna,  the  remainder  of  the  cartilage  must  be  cut  away  with 
the  pliers.  The  operator  next  attends  to  the  metacarpal  bones,  which  are  pushed 
out  from  one  or  the  other  incision  and  cut  off  with  the  pliers  so  as  to  remove 
the  whole  of  their  cartilage- covered  portions.  The  trapezium  bone,  which  was 
left  in  the  early  stage  of  the  operation,  is  now  carefully  dissected  out,  so  as  to 
avoid  any  injury  to  the  tendon  of  the  flexor  carpi  radialis  or  to  the  radial  artery, 
and  the  articular  surface  of  the  first  metacarpal  bone  is  then  exposed  and  removed. 
Lastly,  the  cartilaginous  portion  of  the  pisiform  bone  is  taken  away ;  but  the  non- 


a,  the  radial  artery  ;  b,  tendon  of  the  extensor  secundi  internodii  pollicis ; 
C,  indicator;  D,  Ext.  comrn.  digitorum  ;  E,  Ext.  min.  dig. ;  F,  Ext.  prim, 
int.  pol.;  g,  Ext.  oss.  met.  pol.;  h,  I,  Ext.  carp.  rad.  long,  and  brev.; 
K,  Ext.  carp,  uln.;  ll,  line  of  radial  incision. 
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articular  part  is  left  behind  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.     The  same  remark  applies  to  the  hooked  process  of  the  unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery,  but  it  appears 
to  me  to  give  very  satisfactory  results,  and  therefore  should,  I  think,  always  be 
adopted  in  such  cases  as  are  favourable  for  any  operation  at  all.  It  is  advisable,  if 
not  necessary,  to  put  on  Esmarch's  bandage ;  so  that  the  view  of  the  parts  should 
not  be  obscured  by  blood.  It  is  also  very  desirable  to  break  clown  freely  any 
adhesions  which  the  tendons  may  have  formed  while  the  patient  is  under  anaesthesia 
previous  to  the  operation. 

No  tendons  are  necessarily  divided  in  this  operation  except  the  extensors  of  the 
wrist,  for  the  flexor  carpi  radialis  is  inserted  lower  clown  than  the  point  at  which 
the  metacarpal  bone  is  usually  divided. 

In  order  to  ensure  motion,  particularly  in  the  fingers,  passive  movements  should 
be  performed  from  a  very  early  period  after  the  operation.  For  this  purpose,  Mr. 
Lister  places  the  limb  on  a  splint  with  the  palm  of  the  hand  raised  by  a  large  wedge 
of  cork,  fixed  below  it ;  so  that  the  joints  of  the  fingers  can  be  moved  without 
taking  the  limb  off  the  apparatus.     Special  arrangements  are  made  for  keeping  the 

splint  steady  and  for  preventing  displace- 


Fig, 


177. — The  parts  removed  in  Excision 
of  the  Wrist  (after  Lister). 


ment  of  the  hand  to  either  side.  Careful 
and  methodical  passive  motion  should  be 
used  to  each  several  joint — to  those  of  the 
finger  and  thumb  almost  from  the  day  of 
operation,  and  to  the  wrist  as  soon  as  the 
parts  have  acquired  some  firmness,  each 
movement,  pronation  and  supination, 
flexion  and  extension,  abduction  and  ad- 
duction, being  separately  exercised ;  and 
the  patient  should  be  encouraged  to  make 
)  attempts  at  voluntary  motion  as  early 
as  possible.  In  order  to  exercise  the 
fingers,  the  portion  of  the  splint  which 
supports  them  may  be  removed,  while  that 
on  which  the  wrist  is  received  is  still  left. 
Finally,  when  the  rigid  splint  is  left  off, 
some  flexible  support  is  still  to  be  worn 
for  a  long  time. 

Partial  excisions  of  the  wrist  are,  I  believe,  much  less  promising,  although  success  may 
be  obtained  in  some  cases,  especially  those  of  traumatic  origin.  Thus  Mr.  West,  of 
Birmingham,  has  published1  an  interesting  account  of  two  cases,  in  one  of  which  he  removed 
the  ends  of  the  bones  of  the  forearm  and  the  first  row  of  carpal  bones  for  a  disease  of  trau- 
matic origin.  Exfoliation  occurred  from  the  carpal  bones  which  had  been  left  behind,  and 
the  patient  recovered  with  a  moderately  useful  hand.  In  the  second  case,  one  of  rheumatic 
disease,  an  abscess  had  formed  in  the  lower  end  of  the  radius  ;  only  the  radius  was  excised. 
The  patient  recovered,  with  the  powers  of  writing  and  of  lifting  heavy  weights. 

The  operation  of  excising  the  wrist,  whether  totally  or  partially,  is  one  which  I 
think  is  seldom  advisable,  at  least  judging  from  my  own  experience,  for,  though 
anxious  to  test  the  value  of  the  operation,  I  have  found  only  three  opportunities  of 
doing  so.     In  two  of  these  cases  the  patients  recovered  with  useful  hands. 

It  appears  to  me,  however,  that  in  cases  where  the  whole  carpus  is  not  affected 
with  disease,  it  is  better  to  make  incisions  where  they  are  necessary  and  remove  any 
bone  which  is  found  disintegrated,  care  being  taken  to  preserve  and  restore  the 
movements  of  the  fingers  as  much  as  possible  by  passive  and  active  motion.  If,  how- 
ever, the  disease  is  so  extensive  that  the  removal  of  the  diseased  parts  is  plainly 
necessary,  then  the  importance  of  preserving  the  hand  and  fingers,  even  if  much 
mutilated,  is  so  great  that  excision  is  the  operation  which  should  in  all  cases  be  first 
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discussed,  and  amputation  should  not  be  pevformed  unless  the  less  radical  proceeding 
is  absolutely  contra-indicated. 

Excision  of  single  bones  of  the  hand. — The  excision  of  some  of  the  bones  of  the 
hand  may  be  practised  with  advantage,  especially  if  the  tendons  are  unaffected  and 
can  be  secured  from  injury  in  the  operation.  It  is  of  especial  importance  to  preserve 
the  thumb  by  the  timely  excision  of  its  metacarpal  bone  or  first  phalanx  when 
universally  diseased ;  and  the  benefit  of  resecting  the  diseased  portion,  and  leaving 
the  articulating  head,  is  of  course  still  greater.  If  the  periosteum  can  be  spared, 
there  will  be  in  all  probability  a  more  firm  union  between  the  severed  ends  of  the 
old  bone,  in  consequence  of  the  production  of  osseous  granules,  or  even  larger  pieces 
of  bone,  in  the  cicatrix. '  It  is  of  little  use  to  remove  the  phalanges  of  the  fingers 
(except  those  of  the  terminal  row),  unless  in  a  few  cases  where  they  are  necrosed  and 
loose,  for  the  formal  excision  of  these  bones  would  almost  invariably  leave  a  useless 
finger.  But  occasionally,  especially  when  the  extensor  tendons  can  be  spared,  the 
metacarpal  bones  may  be  made  the  subjects  of  operation ;  and  here,  as  well  as  in  the 
thumb,  it  is  of  much  importance,  if  the  extent  of  the  disease  allows  it,  not  to  open 
either  joint,  particularly  the  phalangeal. 

No  precise  directions  are  necessary  for  such  operations,  which  consist  merely  in 
exposing  the  diseased  bone  on  its  dorsal  aspect,  scraping  off  from  it  all  the  soft  parts, 
including  the  periosteum  if  possible,  dividing  the  bone  with  cutting  forceps  (the 
extensor  tendon  being  held  out  of  the  way),  then  seizing  the  divided  end  with  the 
lion-forceps,  cleaning  the  bone  on  the  lower  surface,  with  much  care  not  to  dip  the 
point  of  the  knife  into  the  palm,  and  finally,  when  the  limit  of  the  disease  is  reached, 
nipping  off  the  bone.  If  the  extensor  tendon  has  been  unavoidably  severed,  the 
finger  must  be  carefully  supported  on  a  splint  till  this  has  reunited  ;  the  ends  of 
the  tendon  having  been  united  by  a  catgut  sature.  In  case  of  disease  of  the  two 
middle  metacarpal  bones,  it  will  be  better  to  remove  the  diseased  portions  with  a 
small  chisel ;  and  this  plan  is  preferred  by  many  surgeons  in  the  other  metacarpal 
bones  also,  in  order  to  preserve  the  periosteum. 

Excision  of  the  hip  is  an  operation  of  the  value  of  which  the  most  widely  differ- 
ing estimates  have  been  formed  by  different  surgeons.  Nor  is  this  siirprising,  when 
it  is  considered  that  the  disease  for  which  it  is  usually  undertaken  is  accompanied 
by  exhausting  and  long-continued  suppuration,  rendering  the  prospects  of  surgical 
operation  unfavourable ;  while,  on  the  other  hand,  spontaneous  recovery  is  so  common 
that  it  is  impossible  in  any  case  which  gets  well  after  operation  to  affirm  with  cer- 
tainty that  the  natural  cure  was  impossible.  _ 

The  probability  of  natural  cure  in  any  given  case  can  only  be  very  roughly  in- 
dicated by  figures ;  still  it  is  interesting  to  have  an  answer  to  the  question,  asked  by 
Mr.  Croft  when  speaking  of  excision  of  the  hip  :  '  Out  of  100  cases  of  hip-disease 
attended  by  open  abscesses,  how  many  get  well  without  operation  1 '  This  question 
was  answered  by  the  experience  of  the  Hospital  for  Hip-disease,  where  the  records  of 
260  cases  of  this  nature  were  preserved.  Of  these  42-3  per  cent,  were  cured  or 
convalescent  on  discharge,  24'2  per  cent,  were  incomplete,  and  335  per  cent,  died.2 
If  reference  be  made  to  the  results  of  the  published  series  of  cases  of  excision,  it 
will  be  seen  that  the  latter  show  no  numerical  superiority  over  the  expectant  treat- 
ment. The  decision,  then,  in  any  given  case  must  rest  on  a  careful  observation  of  its 
symptoms  and  progress.  It  must  not  be  forgotten  that  at  the  hospital  in  question 
alone  of  all  our  voluntary  hospitals  the  patient  obtains  the  essential  requirement  for 

1  Mr.  Stokes,  of  Dublin,  remarks :  '  When  in  cases  of  caries  of  the  smaller  bones,  the 
periosteum  becomes  very  much  thickened  and  pulpy,  it  seems  to  lose  its  osteogenetic  pro- 
perties.' I  have  had  many  opportunities  of  verifying  this  remark,  and  notably  in  some  of 
the  cases  iu  which  there  has  been  the  least  difficulty  in  separating  the  periosteum  from  the 
bone.  I  have  now  under  treatment  a  strumous  girl,  suffering  also  from  hip-disease,  in  whom 
I  excised  a  carious  first  metatarsal  bone.  The  periosteum  separated  from  the  bone  almost 
spontaneously,  leaving  a  complete  membranous  sheath  ;  yet  no  bone  has  been  reproduced  in 
the  wound,  now  many  weeks  after  the  operation. 

2  Clin.  Soc.  Trans,  vol.  xiv.  p.  227. 


752  ON    EXCISION   OF   BONES   AND    JOINTS. 

spontaneous  recovery,  unlimited  time  of  treatment.  The  great  reason  why  natural 
cure  is  so  seldom  obtained  at  our  hospitals  is  because  the  patient  is  discharged  too 
early.     The  period  of  treatment  must  be  reckoned  not  in  weeks  but  in  years. 

Excision  is  performed  on  account  of  gunshot  wound  or  in  advanced  '  strumous ' 
disease,  accompanied  by  abscess,  where  the  patient  seems  in  danger  of  dying  of 
hectic,  and  the  ulceration  of  the  bone  is  judged  to  be  incurable.  The  hip-joint  ought 
never  to  be  excised  on  account  of  deformity  from  anchylosis,  such  cases  being  treated 
with  a  large  proportion  of  success  by  the  division  of  the  shaft  or  neck  of  the  femur 
(see  the  section  on  'Osteotomy'  in  the  essay  on  Surgical  Diseases  op  Childhood). 
The  operation  of  excising  the  hip,  as  it  is  commonly  spoken  of,  often  means  the 
removal  of  the  head  of  the  femur  only ;  but  the  acetabulum  may  also  be  removed, 
if  it  be  thought  necessary.  The  operation  differs  considerably  in  difficulty, 
according  as  the  head  of  the  bone  is  or  is  not  in  the  acetabulum,  and  according 
as  the  surgeon  does  or  does  not  require  to  obtain  access  to  that  cavity  in  order 
to  remove  its  floor.  In  most  cases  of  chronic  disease  the  head  of  the  bone 
has  undergone  that  process  of  displacement  usually,  though  not  very  accurately, 
spoken  of  as  dislocation — i.e.  the  lip  of  the  acetabulum  has  been  ulcerated 
or  absorbed,  and  the  head  of  the  bone  (also  altered  in  shape  from  ulceration)  lies 
partly  on  the  dorsum  ilii,  partly  on  the  edge  of  the  expanded  acetabulum,  and  is  very 
probably  covered  by  few  if  any  muscular  fibres.  In  fact,  in  cases  of  old-standing 
hip-disease,  the  muscles  have  become  atrophied  from  disuse,  and  the  ligaments  also 
have  in  a  great  measure  disappeared.  All  that  is  necessary  in  the  operation  is  to 
make  an  incision  of  sufficient  length  over  the  prominence  of  the  bone,  running- 
somewhat  behind  the  trochanter,  and,  having  exposed  the  head  of  the  bone,  to  saw 
it  off  at  such  a  level  as  the  extent  of  the  disease  seems  to  indicate.  When,  however, 
the  head  of  the  bone  remains  in  the  joint,  and  the  ligaments  are  entire,  as  is  the 
case  generally  in  excision  for  injury,  the  operation  is  not  quite  so  simple ;  and  it 
becomes  still  more  difficult  if  the  neck  of  the  bone  is  fractured,  so  that  the  surgeon 
cannot  get  any  purchase  upon  the  head  to  turn  it  out  of  the  acetabulum.  In  such 
cases  an  incision  must  be  made,  running  behind  and  parallel  to  the  posterior  border 
of  the  trochanter,  and  long  enough  to  admit  of  free  access  to  the  joint.  The  length 
will  of  course  vary  according  to  the  size  of  the  buttock,  but  it  may  be  stated  in 
general  terms  that  the  incision  should  commence  near  the  junction  of  the  trochanter 
and  the  shaft,  and  should  curve  (with  its  convexity  backwards)  round  the  prominent 
upper  border  of  that  process.  By  cutting  now  along  the  neck  of  the  femur,  the  situation 
of  the  joint  may  be  accurately  ascertained,  if  it  has  been  hidden  by  swelling  from 
disease  or  injury ;  and,  this  having  been  clone,  the  parts  may  be  divided  from  within 
outwards  in  any  direction  which  may  seem  convenient  (according  to  the  presence  of 
wounds,  &c),  so  as  to  render  the  external  incisions  crucial  or  T-shaped.  The  flaps 
are  now  to  be  reflected.  If  the  neck  of  the  femur  is  fractured,  the  fractured  part  is  to 
be  seized  with  the  lion-forceps,  and  cleared  up  to  the  head  and  round  it,  and  so 
removed.  Search  should  then  be  made  for  shots,  foreign  bodies,  fragments  of  bone, 
&c.  If,  on  the  other  hand,  the  neck  of  the  bone  is  entire,  and  sufficiently  strong  to 
bear  the  requisite  force,  it  may  be  more  convenient  to  turn  out  the  head  of  the 
bone,  and  divide  the  ligaments,  as  in  ordinary  exarticulation ;  otherwise  the  neck 
may  be  cut  through  with  a  key -hole  saw.  This  instrument  should  always  he  at  hand, 
together  with  a  trephine,  elevator,  gouge,  &c.  for  removing  impacted  foreign  bodies,  or 
for  clearing  the  acetabulum.  In  many  cases  the  excision-director  (fig.  169)  is  very 
useful.  I  think  it  better,  whenever  the  disease  does  not  extend  very  low  down,  to 
preserve  at  any  rate  a  portion  of  the  trochanter. 

Thus  far  we  have  spoken  only  of  the  removal  or  decapitation  of  the  head  of  the 
femur ;  but  since  the  acetabulum  is  freely  exposed  in  this  operation,  it  is  possible  to 
carry  it  further,  and  remove  part,  or  the  whole,  of  the  floor  of  that  cavity ;  and  this 
has  been  often  done  with  success. 

In  Mr.  Barwell's  treatise  on  '  Diseases  of  the  Joints,'  2nd  edit.  p.  642,  the  reader  will  find 
an  interesting  account  of  a  case  in  which  Mr.  Hancock  removed  the  whole  of  the  floor  of  the 
acetabulum,  together  with  the  head  of  the  femur ;  and  where,  on  the  death  of  the  patient, 
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nineteen  months  after  the  operation  (his  limb  having  been  useful  in  the  meantime,  although 
some  disease  still  existed  in  the  bones),  an  opportunity  of  dissecting  the  parts  was  presented. 
Mr.  Erichsen  removed  not  only  the  whole  floor  of  the  acetabulum,  but  also  the  ramus  of  the 
pubes  and  ischium,  with  part  of  the  tuberosity  of  the  ischium  and  a  portion  of  the  dorsum 
ilii;  and  reports  that  the  patient  had  a  useful  limb.1  I  have  obtained  a  very  perfect  result 
in  a  case  from  which  the  annexed  figs.  (178  to  181)  were  taken,  where  I  removed  the  whole 
floor  of  the  acetabulum.  It  is  rather  inaccurate  in  such  cases  to  say  that  the  operator  has 
penetrated  into  the  pelvis.  A  strong  fascia  still  separates  the  wound  from  all  contact  with 
the  viscera  or  their  cellular  connections. 


Fig.  178. — Excision  of  the  Hip. 
(From  a  case  in  which  the  whole 
floor  of  the  acetabulum,  as  well 
as  the  head  of  the  femur,  had 
been  removed  several  years  pre- 
viously.) To  show  the  position 
of  the  wound,  the  amount  of 
shortening,  and  the  wasting  of 
the  limb  operated  on. 


The  statistics  of  this  operation  are  of  little  real  value,  nor  are  they  of  the  same 
importance  as  in  those  excisions  where  the  question  lies  between  the  removal  of  a  joint 
and  of  a  whole  limb.  The  rate  of  mortality  is  ex- 
tremely high ;  so  that  out  of  1 1 1  cases  collected  by 
Dr.  Hodges,2  in  which  the  result  was  known,  56 
recovered  'with  more  or  less  useful  limbs,'  53  died 
of  the  combined  effects  of  the  operation  and  the 
previous  disease,  and  in  the  remaining  two  cases 
amputation  was  performed.  But  it  is  impossible  to 
deduce  any  exact  conclusion  from  such  facts  as 
these  ;  since  without  a  personal  knowledge  of  each 
case,  no  opinion  as  to  the  probability  of  recovery 
without  operation  can  be  formed.  Possibly,  more 
reliable  conclusions  as  to  the  average  mortality 
of  operations  may  be  deduced  from  the  experience 
of  individual  operators,  though  here  again  there  are 
many  sources  of  fallacy.  In  my  own  practice,  as 
stated  in  a  work  on  the  '  Surgical  Treatment  of 
Children's  Diseases,'  out  of  19  cases  (all  children) 
6  died  from  the  direct  effects  of  the  operation  (in 
one  case  after  amputation) ;  1  died  after  the  opera- 
tion from  the  previous  effects  of  the  disease  ;  1  died 
of  independent  disease  some  time  after  recovery  from 
amputation ;  2  recovered  from  the  operation  but 
not  from  the  disease,  and  died  a  long  while  after- 
wards ;  2  were  little,  if  at  all,  benefited  ;  1  (twice 
excised)  was  doubtful ;  3  had  useful  limbs,  but  with 
sinuses ;  3  3  recovered  completely.  I  may  add  that 
my  practice  at  that  time  was  (as  it  still  continues 
to  be)  to  use  the  operation  as  a  last  resource. 

Mr.  Croft  has  recorded  45  cases  of  excision  of  the 
hip  in  his  own  practice.4  Of  these  16  died;  11  were 
under  treatment ;  1 8  had  recovered,  and  of  these 
16  had  movable  joints  and  useful  limbs.  The  other 
2  are  spoken  of  as  '  potentially  cured.'  Of  course  a 
good  many  of  the  11  under  treatment  would  after- 
wards recover,  and  it  must  also  be  noted  that  the 
16  deaths  comprise  those  which  occurred  after  the 
operation,  but  independent  of  it,  as  well  as  those 
in  which  death  might  be  connectedwith  the  opera- 
tion. It  must  be  remarked  that  Mr.  Croft  is  an 
advocate  for  early  excision. 

Dr.  Sayre  gives  much  more  favourable  statistics  of  this  excision  in 
practice,  but  I  must  repeat  that  mere  statistics  are  of  little  use  without  the  indica- 
tions for  operation.  Performed  early  in  the  disease  the  operation  will  have  a  larger 
proportion  of  success,  but  will  be  practised  in  many  cases  on  patients  who  would 
have  ultimately  recovered,  and  with  sounder  limbs. 

1  Science  and  Art  of  Surgery,  5th  ed.  vol.  ii.  p.  241.  2  Op.  cit.  p.  116. 

3  All  these,  I  believe,  ultimately  recovered.  *   Clin.  Soc.  Trans,  vol.  xiii.  p.  71. 

Vol.  III.  3  C 
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Excision  of  the  hip  for  injury  is  a  far  more  formidable  operation  than  for  disease. 
For  this  there  are  several  reasons.  The  shock  of  all  primary  operations  is  great,  and 
their  mortality  very  high  ;  nor  are  secondary  operations  after  injury  much  more 
favourable.  In  the  hip-joint  the  operation  of  excision  for  disease  is  very  fatal  in 
adult  life,  and  it  is  only  adults  who,  as  a  rule,  are  operated  on  for  injury;  and  then 
again  a  compound  fracture  laying  open  the  hip-joint  is  in  itself  a  very  severe  shock, 
to  which  that  of  the  operation  is  to  be  superadded.  Hence  we  cannot  wonder  that 
the  records  of  this  operation  should  present  an  appalling  death-rate.  But  then 
excision  is  only  performed  in  gunshot  injui'ies  of  the  joint;  and  in  these  cases 
primary  amputation  is  almost  uniformly  fatal,  while  the  expectant  treatment  can 
hardly  be  said  to  be  much  more  promising. 


Fig.  179.- 


-From  the  same  case  of  successful  Excision  of  the  Hip,  showing  the  amount  of 

Flexion  obtained. 


I  must  refer  the  reader  on  this  head  to  the  essay  on  Gunshot  Wounds,  vol.  i. 
p.  559  et  seq. 

In  civil  life  the  opportunity  of  excising  the  hip  for  gunshot  wound  rarely 
happens ;  but  I  remember  seeing  one  case  under  the  care  of  a  former  colleague  at 
St.  George's  Hospital,  where  I  regretted  that  the  operation  was  not  tried.  The 
patient,  a  young  man,  in  dragging  his  gun  through  a  hedge  had  lodged  the  charge  in 
the  hip  joint,  the  neck  of  the  femur  having  been  cut  cleanly  across.  He  died  a  few 
days  afterwards  from  the  effects  of  inflammation  and  abscess  in  the  joint.  The 
pelvis  was  uninjured. 

The  average  duration  of  treatment  in  those  of  Dr.  Hoclges's  cases  in  which  the 
point  was  noted  (49  in  number)  was  230  days.  The  high  mortality  and  the  very 
protracted  period  of  convalescence  certainly  show  that,  even  in  many  of  those  severe 
cases  of  hip-disease  which  alone  should  be  selected  for  this  operation,  the  patient's 
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Fig.  180. — From  the  same  case  of  successful 
Excision  of  the  Hip,  showing  the  amount  of 
Adduction  obtained. 


prospects  are  not  materially  improved  by  it,  although  it  must  be  allowed  that  the 
concurrent  testimony  in  its  favour  of  many  eminent  surgeons,  who  have  had  ample 
opportunities  of  watching  its  effects,  justifies  a  resort  to  it  in  cases  which  seem  other- 
wise hopeless.  The  immediate  effects  of  the  operation  are  not  often  fatal,1  and  it  is, 
to  say  the  least,  extremely  probable  that  where  there  is  great  and  exhausting  pain 
from  pressure  of  the  diseased  bones  on  one  another,  the  operation  may  save  life. 
The  greatest  care,  however,  should  be  bestowed  on  the  diagnosis  of  any  case  in  which 
excision  is  contemplated.  There  are  few  instances  of  advanced  hip-disease  in  which 
the  external  surface  of  the  pelvis  is  not  more  or  less  involved.  This  fact  (which 
may  be  judged  of  partly  by  the  direc- 
tion of  sinuses,  partly  by  the  grating 
sensation  elicited  by  passive  motion 
under  anaesthesia)  is  an  unfavourable 
symptom,  but  forms  no  insuperable 
objection  to  the  proceeding. 

Another  condition  which  would 
appear  at  first  sight  strongly  to  indi- 
cate excision  is  the  presence  of  a  se- 
questrum in  the  joint,  and  no  doubt 
when  such  sequestra  are  large  (as,  for 
example,  when  the  whole  upper  epi- 
physis has  separated  and  lies  loose 
and  dead  in  the  acetabulum)  no  pros- 
pect exists  of  their  removal  in  any 
other  way.  The  character  of  the 
crepitus  is  the  only  sign,  as  far  as  I 
can  see,  by  which  this  condition  of 
the  joint  can  be  even  approximately 
diagnosed.  In  the  specimens  exa- 
mined by  the  Clinical  Society's  Com- 
mittee some  amount  of  necrosis  was 
found  in  more  than  half.  But  there 
can  be  no  question  that  the  small 
'  sequestra '  which  often  exist  in  a 
carious  acetabulum  may  exfoliate  in- 
sensibly, for  amongst  a  large  number 
of  cases  of  recovery  from  long- conti- 
nued suppuration  at  the  Hospital  for 
Hip-disease  there  is  hardly  a  note  of 
any  sequestrum  having  been  removed 
or  coming  away,  yet  this  condition 
must  have  been  present  in  a  large 
proportion  of  them. 

Abscess  communicating  with  the 
interior  of  the  pelvis  near  the  joint  is 
a  still  more  discouraging  symptom, 
but  ought  not  absolutely  to   forbid 

the  attempt  to  excise  the  joint,  since  it  is  possible  that,  by  removing  the  floor  of 
the  acetabulum,  a  sufficient  exit  may  be  provided  for  the  matter.2  But  even  then 
the  removal  of  the  whole  of  the  diseased  bone  is  very  improbable,  and  the  opera- 
tion must  be  allowed  to  be  very  unlikely  to  succeed.     Abscess  communicating  with 

1  In  the  Report  of  the  Committee  of  the  Clinical  Society  above  referred  to,  it  is  stated 
that  out  of  203  cases,  29,  or  13-7  per  cent.,  proved  fatal  directly  from  the  operation. 

2  Mr.  H.  Lee  has  related  a  very  interesting  case  in  which  excision  of  the  hip  was 
attempted,  hut  as  the  disease  in  the  femur  was  found  too  extensive,  amputation  was  per- 
formed. There  was  a  large  pelvic  abscess,  which  was  laid  open  by  freely  removing  the 
diseased  bone  forming  the  floor  of  the  acetabulum.  The  patient,  a  boy  aged  14,  rapidly 
recovered.     St.  Georges  Hospital  Hepoj-ts,  vol.  i.  p.  149. 

3c  2 
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remoter  parts  of  the  pelvis,  or  extensive  disease  of  the  femur,  or  the  presence  of  other 
strumous  affections,  ought  certainly  to  forbid  the  attempt. 

Adult  age  is  a  serious  contra-indication  to  excision  of  the  hip.  A  few  cases  of 
recoveries  after  the  age  of  twenty  are  on  record ;  but  as  a  general  rule  the  operation 
should  be  confined  to  childhood.  In  one  of  the  successful  cases  in  adult  life  the 
operation  was  performed  for  chronic  osteo-arthritis. 

The  purport  of  these  indications  and  contra-indications  appears  to  be  that  excision 
ought  never  to  be  attempted  except  in  childhood   or  youth,  and  never  unless,  with 

Fig.  181.— From  the  same  case,  showing  the  amount  of  Abduction. 


disease  still  progressing,  the  joint-surfaces  are  hopelessly  displaced  (a  very  rare 
occurrence),  or  the  surgeon,  on  a  careful  review  of  all  the  symptoms,  has  strong 
reasons  for  concluding  that  natural  recovery  is  impossible.  When  the  operation  is 
once  decided  upon,  it  should  not  be  delayed  till  the  patient's  health  has  given  way, 
but  should  be  performed  at  once. 

The  following  is  a  summary  of  the  Keport  of  the  Committee  of  the  Clinical 
Society,  extracted  from  the  'British  Medical  Journal,'  May  28,  1881 : — '  The  conclu- 
sions arrived  at  by  the  Committee  as  to  the  indications  for  resorting  to  the  operation 
of  excision  are  :  that  it  should  be  adopted  in  cases — I.  Of  (1)  necrosis  of  the  head  of 
the  entire  femur,  and  its  conversion  into  a  loose  sequestrum ;  (2)  the  presence  of 
firm  sequestra  either  in  the  head  or  neck  of  the  femur,  or  in  the  acetabulum ;  (3) 
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extensive  caries  either  of  the  femur  or  the  pelvis,  leading  to  prolonged  suppuration 
and  the  formation  of  sinuses ;  (4)  intrapelvic  abscess  following  disease  of  the  aceta- 
bulum; (5)  extensive  and  old-standing  synovial  disease  and  ulceration  of  the  articular 
cartilages,  with  persistent  suppuration ;  (6)  displacement  of  the  head  of  the  femur 
on  the  dorsum  ilii,  with  chronic  sinuses  and  deformity.     It  is  pointed  out  that  one 


Fig.  182.— The  Hip-joint  after  suc- 
cessful excision,  showing  the 
Ligamentous  Cord  by  which  the 
stump  of  the  femur  is  united  to 
the  pelvis. 


Fig.  188. — From  the  same  case, 
showing-  the  Inner  Openings  of 
two  old  Sinuses  leading  through 
the  Acetabulum ;  their  other 
ends  are  marked  by  the  bristles 
in  fig.  182. 


Fig.  184 — Another  vi^w  of  the  same 
preparation,  showing  the  end  of  the 
Femur  drawn  up  into  the  (enlarged) 
Acetabulum  by  the  Tendon  of  the 
Psoas. 


of  these  conditions  is  probably  present  when  suppuration  occurs  early  in  the  course 
of  hip-joint  disease,  and  is  accompanied  by  severe  local  and  constitutional  symptoms. 
In  such  cases,  loose  sequestra  may  sometimes  be  found  and  removed  without  sacri- 
ficing the  articulation.  II.  Excision  should 
also  be  performed  in  cases  of  suppuration  when 
enlargement  of  the  liver,  or  albuminuria,  in- 
dicating the  presence  of  degeneration  of  the 
viscera,  is  detected.  III.  When  suppuration 
continues  free,  fresh  sinuses  are  formed,  or  ex- 
tensive burrowing  is  in  progress,  and  the  patient 
is  losing  ground  in  spite  of  careful  treatment 
by  rest  and  free  drainage.  IV.  In  disease  of  the 
pelvis,  to  provide  an  efficient  drainage  for  sup- 
puration, which  may  be  sometimes  detected  near 
the  tloor  of  the  acetabulum  by  the  finger  passed 
into  the  bowel ;  though  pelvic  disease  renders 
the  prospect  of  recovery,  under  whatever  treat- 
ment is  adopted,  more  than  usually  doubtful. 
The  Committee  consider  that  complete  rest  and 
extension,  and  the  withdrawal  of  matter,  should 
always  be  first  patiently  tried,  and  operative 
interference  only  resorted  to  when  these  other 
means  have  failed  to  secure  the  favourable  pro- 
gress of  the  case.' 

The  recovery  after  excision  of  the  hip- 
joint  is  very  complete,  as  far  as  the  move- 
ments of  the  limb  are  concerned,  though  the  shortening  is  generally,  I  think,  greater 
than  after  the  spontaneous  cure,  and  the  limb  is  less  firm,  and,  on  the  average,  less 
useful.1  The  preceding  figures  (178  to  181)  were  taken  from  a  lad  in  whom  I  excised 
the  hip  many  years  ago,  having  removed  the  floor  of  the  acetabulum  so  freely  that 

1  See  the  Clinical  Society's  Report;  also  a  lecture  by  me  in  Med.  Times  and  Gaz.  Nov.  3, 
1877. 
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three  fingers  could  be  passed  through  it.  Every  movement  of  the  limb  is  perfectly 
free,  and  almost  as  extensive  as  in  the  natural  condition.  I  saw  him  last  about 
eleven  years  after  the  operation  (see  '  Med.  Times  and  Gaz.'  Nov.  3,  1377,  p.  483). 

Bony  anchylosis  very  rarely  takes  place.  I  have  never  seen  it.  The  annexed 
illustrations  (figs.  182  to  184),  taken  from  a  case  where  I  had  excised  the  hip  success- 
fully in  a  patient  who  died  of  another  disease,  show  the  usual  condition  of  parts. 
They  correspond  closely  with  the  state  of  things  in  an  interesting  preparation  in  the 
Museum  of  the  Royal  College  of  Surgeons,  taken  from  the  patient  in  whom  the 
operation  was  first  performed  by  Mr.  White. 

Excision  of  the  knee  has  been  practised  more  frequently  than  that  of  any  other 
joint,  except  the  elbow  ;  but  the  opinions  of  surgeons  are  by  no  means  so  unanimous 
on  the  former  subject  as  they  are  on  the  latter ;  for  whereas  no  one  denies  that 
amputation  of  the  arm  should  only  be  restored  to  in  exceptional  cases  of  disease  and 
injury  of  the  elbow,  many  hospital  surgeons,  in  this  city  at  any  rate,  think  that  ampu- 
tation is  advisable  in  the  majority  of  the  affections  of  the  knee  requiring  operation. 
There  are  many  reasons  why  excision  should  be  less  successful  in  the  knee  than  in 
the  elbow.  Firm  bony  anchylosis  is  required  in  the  lower  extremity  ;  the  treatment 
involves  many  weeks  of  strict  confinement  to  one  position  ;  the  surfaces  of  bone  sawn 
through  are  very  large ;  the  cavity  of  the  wound  is  badly  situated  for  union ;  the 
epiphysial  lines  are  near,  and  if  trenched  upon  in  young  subjects,  the  growth  of  the 
limb  will,  in  all  probability,  be  checked  ;  the  operation  is  more  severe  than  excision  of 
the  elbow  ;  and,  finally,  the  ad  vantage1  of  preserving  the  foot,  although  considerable,  is 
far  less  than  that  of  retaining  the  hand.  It  is  not  likely,  therefore,  that  this  opera- 
tion will  ever  come  into  such  favour  as  that  on  the  elbow  ;  still,  though  it  has  been 
vehemently  decried,  and  though  its  general  adoption  has  possibly  been  equally 
retarded  by  its  having  been  vehemently  over-praised,  it  will  always  hold  a  place 
among  the  resources  of  operative  surgery  for  the  treatment  of  appropriate  cases. 

The  acceptance  which  this  operation  has  met  with  is  not  due  to  its  lower  rate  of 
mortality.     No  one,  I  think,  now   denies  that  in   similar  cases  the  operation   of 
amputation  gives  a  lower  rate  of  mortality  than  excision.     The  higher  death-rate, 
however,  only  imperfectly  represents  the  ill-success  of  the  operation ;  for  to  those 
who  have  died  we  must  add  those  whose  limbs  have  been  amputated,  or  have  re- 
mained useless.     In  spite  of  this,  however,  it  is  the  universal  conviction  of  hospital 
surgeons  that  the  operation  is  indispensable  in  appropriate  cases.     This  conclusion 
must  rest  upon  other  considerations  than  those  of  the  mere  mortality  after  amputa- 
tion and  excision.     It  is  not  very  probable  that  excision  of  the  knee  will  ever  be  less 
fatal  than  amputation.     There  is  no  conceivable  reason  why  it  should  be  so.     It  is 
sometimes  said  that  the  haemorrhage  is  less ;  but  I  am  far  from  convinced  of  this. 
The  blood  shed  in  an  amputation  is  always  greater  than  in  excision  ;  the  blood  lost  is 
frequently  less,  for  in  a  well-managed  amputation  the  blood  which  gushes  out  is 
only  that  which  was  circulating  in  the  amputated  part,  and  little  else  is  really  lost 
to  the  system.     In  excision  the  operation  is  often  a  bloody  one  (though  sometimes 
not  so),  and  secondary  haemorrhage  is  by  no  means  rare.     Then  it  is   said  that  the 
wound  is  smaller  than  in  amputation  ;  but  though  the  surface  of  the  wound  is 
smaller,  its  cavity  (which  is  at  least  as  important)  is  larger.     The  immediate  shock, 
as  far  as  I  have  seen,  is  quite  as  great  as  in  amputation.1     The  surfaces  of  bone 
exposed  are  very  large,  and  the  union  of  this  great  compound  fracture,  and  the 
filling  up  of  the  large  cavity  left  by  the  operation,  call  for  considerable  reparative 
power,  and  entail  dangers  from  which  amputation  is  exempt.     But  what  has  really 
brought  excision  of  the  knee  into  practice,  and  has  compensated  for  the  failures 
induced  by  its  indiscriminate  adoption  in  all  kinds  of  cases,  is  its  striking  success  in 
cases  which  are  fitted  for  it ;  and  it  is,  therefore,  to  the  discovery  of  rules  whereby 
such  cases  can  be  diagnosed,  that  the  efforts  of  those  who  wish  to  promote  this 
operation    should  be  directed.     The  space  which    an   adequate   discussion   of  this 

1  I  am  informed  by  Mr.  Henry  Smith  that  in  more  than  one  fatal  case  at  King's  College 
Hospital  death  has  been  attributed  to  the  shock  of  the  operation. 
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Fig.  185.— A.  section  made  through 
the  Femur  and  Tihia  in  a  Child 
aged  five  years,  to  show  the  posi- 
tion of  the  epiphysial  lines  and 
the  point  at  which  the  section 
ought  to  he  made  in  excision.  If 
tli3  section  he  made  ahove  the 
trochlear  surface  of  the  femur,  at 
the  level  of  the  dotted  line,  the 
whole  epiphysis  will  be  removed. 
In  the  tihia,  the  whole  articular 
surface  may  he  removed  without 
risk. 


matter  would  require  uot  being  here  at  my  command,  I  must  be  excused  for  express- 
ing summarily  what  I  believe  to  be  the  correct  indications  for  the  performance  of 
excision  of  the  knee,  as  far  as  our  present  experience  will  enable  us  to  lay  them 
down. 

Excision  of  the  knee  should  rarely  be  performed  in  elderly  persons.1  They  have 
not  usually  the  requisite  reparative  power  •  and  the  advantage  over  amputation  is 
not  sufficient,  even  in  the  most  favourable  case, 
to  balance  the  increased  risk.  There  are  many 
reasons  also  against  performing  the  operation  in 
very  young  children ;  2  such  as  the  probability  of 
recovery  without  operation,  if  the  suppurating 
joint  be  kept  in  a  good  position  and  freely  opened ; 
the  risk  of  checking  the  growth  of  the  limb  by 
excision ;  the  great  probability  that  the  joint-disease 
is  but  a  symptom  of  constitutional  mischief,  in 
which  case  excision  'would  do  no  good.  No  exci- 
sion of  the  knee  ought  to  be  undertaken  in  a  pa- 
tient in  whom  there  is  any  good  reason  to  suspect, 
far  less  any  evidence  of  the  existence  of,  phthisis  or 
any  other  constitutional  affection.  Had  this  simple 
dictate  of  common  sense  been  more  strictly  ad- 
hered to,  many  of  the  deaths  which  now  give  so 
gloomy  a  complexion  to  the  older  statistics  of  exci- 
sion of  the  knee  would  have  been  avoided.  Ex- 
cision for  disease  should  be  exclusively  confined 
to  cases  in  which  the  disease  is  in  a  chronic  condi- 
tion. In  acute  abscess  the  operation  is  inadmissible. 
In  all  cases  where  sinuses  exist,  leading  for  any 
considerable  distance,  and  generally  whenever  the 
disease  is  of  very  long  duration,  excision  should 
only  be  undertaken  as  an  exploratory  measure,  and 
everything  should  be  in  readiness  for  amputation, 
if  the  softened  condition  of  the  bones  should 
render  the  latter  operation  necessary  ;  as  will  very 
probably  be  the  case,  even  if  no  part  should  be 
found  absolutely  carious  or  necrosed.  In  deformity 
the  result  of  old  disease,  if  the  disease  have  en- 
tirely subsided,  orthopaedic  measures  will  most  pro- 
bably succeed  ;  but  if  the  case  appears  beyond  their 
reach,  no  grave  operation  ought  to  be  undertaken, 
except  at  the  express  instance  of  the  patient ;  or 
if  a  child,  of  his  parents.     The  operation  itself  has 

1  Speaking  generally,  and  with  due  allowance    for 
exceptional  cases,  I  mean  in  persons  ahove  the  age  of 


forty-five  ;  still,  successful  cases  at  a  later  age  have  been 
recorded.  In  an  interesting  paper  in  the  Med.-Chir. 
Trans,  vol.  lvi.,  Mr.  Gant,  wh.de  relating  a  case  in  which 
he  excised  the  knee  with  complete  success  at  the  age 
of  fifty-three,  on  account  of  chronic  rheumatic  arthritis, 
says  that  twelve  cases  are  on  record  in  which  this  joint 
had  been  excised  between  the  age  of  forty-one  and  fifty- 
three.  Of  these  cases  seven  were  successful,  and  one  recovered  after  amputation.  Prof. 
Humphry  is  said  to  have  excised  the  knee  of  a  man  over  sixty  for  chronic  rheumatic  arthritis 
with  success  ;  and  I  have  recently  operated  with  success  on  a  woman  over  fifty-five  for  a  very 
chronic  affection  of  the  joint.  It  is  only,  however,  as  I  believe,  in  these  very  chronic  cases 
that  the  operation  should  be  recommended  at  advanced  ages. 

2  I  do  not  mean  to  proscribe  the  operation  in  early  childhood;  in  fact  I  have  often 
operated  on  very  young  children  ;  but  1  regard  the  best  age  for  this  operation  to  he  about 
puberty. 
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Fig.  186. — The  same  Femur, 
shown  in  an  anterior  view, 
to  mark  the  level  at  which 
the  saw  ought  to  he  applied. 


its  own  peculiar  difficulties  and  dangers  in  such  cases ;  but,  as  a  general  rule, 
operations  de  comfjlaisance,  as  the  French  call  them,  should  never  be  pressed  on  the 
patient.  Excision  for  injury,  or  primary  excision,  is  very  rarely  required,  or 
justified,  in  civil  practice ;  and  in  military  practice  (as  stated  above,  vol.  i. 
p.  563)  it  is  rarely  feasible.  The  little  evidence  that  we  possess  at  present  appears 
to  show  that  the  risk  is  greater  than  that  of  primary  amputations.  Primary  excision 
ought  not  to  be  undertaken  except  in  young  subjects,  and  not  in  them  except  in 
those  rare  cases  where,  along  with  an  amount  of  injury  to  the  joint  which  renders 
preservation  of  the  limb  without  operation  hopeless,  there  is  at  the  same  time  no 
such  extensive  wound,  and  no  such  injury  to  the  main  vessels,  as  to  necessitate 
amputation ;  and  even  in  these  rare  cases  it  will  always  be  doubtful  whether  the 
injury  to  the  bones  is  limited  to  the  neighbourhood  of  the  wound,  and  therefore  the 
operation  is  always  to  be  regarded  as  an  exploratory  proceeding,  which  may  termi- 
nate in  amputation. 

The  conclusion   from  all  this  appears  to  be,  that  the  cases  most  suitable  for 
excision,  when  the  operation  is  regarded  as  one  of  necessity,  are  those  of  incurable 

injury  or  disease  of  the  knee,  in  which  all  the  cir- 
cumstances, both  constitutional  and  local,  are  most 
favourable ;  in  which  the  patient  is  in  the  prime  of 
life,  and  free  from  visceral  disease ;  and  in  which  there 
is  reason  for  hoping  that  the  lesion  has  not  spread 
beyond  the  epiphysial  ends  of  the  bones. 

Latterly  the  operation  has  come  into  use  exten- 
sively as  an  operation  of  expediency — i.e.  as  a  sub- 
stitute for  the  expectant  treatment  in  cases  where 
the  patient's  circumstances  render  it  unlikely  that  he 
can  command  the  rest  and  attention  necessary  for  his 
recovery,  though  the  disease  may  not  be  in  itself  in- 
curable. This  is  perhaps  the  most  successful  class  of 
excisions,  the  patients  being  usually  children  in  fair 
general  health,  and  the  disease  in  a  chronic  condition, 
but  it  is  of  course  open  to  question  in  every  such  case 
whether  any  operation  is  necessary.1 

The  operation  is  thus  performed.  An  incision 
should  be  made  from  the  back  part  of  one  condyle  to 
the  back  part  of  the  other,  passing  across  the  front 
of  the  limb  below  the  patella,  and  slightly  convex 
downwards.2  The  ligamentum  patellae  is  to  be  divided 
in  the  first  incision ;  then  the  soft  parts  are  to  be 
thrown  back  from  the  patella  and  the  end  of  the  femur, 
and  the  patella  is  to  be  removed.3  The  joint  is  now 
to  be  freely  opened  by  cutting  at  the  sides  of  the  con- 
dyles, so  as  to  sever  completely  both  lateral  ligaments ; 
and   then  the  knife  is  to  be  carried  round  the  posterior  surface  of  the  end  of  the 

1  See  the  Address  in  Surgery  read  hefore  the  British  Medical  Association  at  Cambridge, 
Brit.  Med.  Journ.  Aug.  14,  1880.  During  the  five  years  ending  1878,  eighty-nine  excisions 
of  the  knee  were  performed  at  Guy's  Hospital  (chiefly  in  the  practice  of  one  surgeon)  with 
only  six  deaths.  No  death  at  all  occurred  during  the  last  two  years,  out  of  thirty-seven 
excisions. 

2  Some  surgeons  prefer  to  make  a  long  elliptical  flap  from  the  front  of  the  limb,  including 
the  patella.  I  myself  do  not  ordinarily  use  this  method,  as  it  makes  a  larger  wound,  and 
renders  it  somewhat  more  difficult  to  deal  with  the  patella.  It  may,  however,  be  necessary 
when  there  is  much  swelling. 

'■''  It  is  my  invariable  rule  to  remove  the  patella,  and  this  is,  I  believe,  the  usual  practice. 
1  can  see  no  use  in  the  bone  if  left,  and  much  risk  of  recurrence  of  disease.  (See  also  Swain 
On  Excision  of  the  Knee-joint,  p.  73.)  Mr.  Treves,  of  Margate  (Brit.  Med.  Journ.  Feb.  3, 
1877),  describes  a  method  of  removing  the  bones  through  two  lateral  incisions  in  which  the 
attachment  of  the  quadriceps  extensor  is  left  intact,  and  the  patella  is  either  left  behind  or 
sawn  vertically,  but  I  have  no  experience  of  it. 
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femur,  care  being  taken  in  doing  this  to  thrust  the  femur  out  of  the  wound  as  much 
as  possible,  by  an  assistant  forcibly  flexing  the  limb,  and  to  keep  the  edge  of  the 
knife  directed  towards  the  bone,  and  guided  by  the  finger,  so  as  to  avoid  the  popliteal 
artery,  which  here  is  separated  from  the  bone  only  by  some  fat  and  loose  tissue ; 
and,  in  sawing  the  bone,  it  may  be  advisable,  if  the  femur  have  not  been  very 
completely  cleaned,  not  to  pass  the  saw  entirely  through  the  osseous  tissue,  but 
rather  to  break  than  to  cut  the  outer  lamella  at  the  back,  by  using  the  saw 
as  a  lever.  The  level  at  which  the  femur  is  to  be  divided  should  be  carefully 
borne  in  mind  in  operating  on  children.  I  have  repeatedly  seen  the  surgeon 
take  away  the  whole  epiphysis  and  a  part  of  the  shaft  from  mere  want  of  care, 
having  forgotten,  or  omitted  to  ascertain,  whereabouts  this  line  is  situated.  Figs.  185, 
1 86  show  its  true  position,  and  will  prove  that  in  any  case  of  excision  in  which  the 
whole  cartilaginous  surface  of  the  femur  is  removed,  the  shaft  will  be  trenched  upon. 

Fig.  187. — Splint  for  Excision  of  the  Knee. 


The  end  of  the  femur  having  been  removed,  the  head  of  the  tibia  is  to  be  cleaned 
and  sawn  horizontally,  care  being  taken  in  young  persons  to  keep  close  below  the 
cartilaginous  surface,  so  that  the  epiphysial  line  be  not  interfered  with.  In  cases 
where  there  has  been  no  dislocation,  nor  much  alteration  in  the  shape  of  the  bones 
from  previous  disease,  there  is  now  usually  no  impediment  to  placing  the  limb  in  a 
straight  position,  with  the  bones  in  accurate  adjustment.  Otherwise  they  must  be 
adjusted  by  taking  off  successive  pieces  from  the  end  of  the  femur  or  tibia  (if  possible 
without  going  beyond  the  epiphysis) ;  and  in  cases  of  old  dislocation  it  is  often 
necessary  to  sever  some  of  the  hamstring  tendons.  All  the  diseased  synovial  mem- 
brane should  be  dissected  away  ;  and  I  have  found  it  necessary  to  scrape  out  the 
synovial  pouch  above  the  patella  with  Yolkmann's  spoon,  and  pass  a  drainage-tube 
through  an  incision  made  into  its  upper  angle.  The  parts  should,  in  all  cases,  be 
adjusted  in  perfect  position  upon  a  splint,  and  the  bandages  firmly  applied  before 
the   patient   is   moved  or  allowed  to  recover  from   the  anaesthetic.     If  the  femur 

Fig.  188. — Dr.  P.  H.  Watson's  Suspension-rod  for  Excision  of  the  Knee. 


appears  at  all  prominent,  a  short  splint  should  be  applied  in  front  in  order  to 
counteract  the  tendency  of  the  leg  to  gravitate  backwards  (which  is  also  assisted  by 
the  action  of  the  flexor  tendons) ;  and  it  is  at  any  rate  a  useful  precaution  to  apply 
a  long  side-splint  to  the  outer  side  of  the  limb,  which  can  be  discarded  after  the  first 
few  days,  if  it  appears  superfluous.  I  have  found  much  comfort  to  the  patient  from 
suspending  the  whole  apparatus  in  a  '  Salter's  swing.'  It  will  of  course  be  under- 
stood that  the  splints  are  interrupted  and  bracketed  with  iron  at  the  seat  of  operation, 
so  as  to  give  access  to  the  wound. 

There  are  many  other  methods  of  dressing  the  wound  and  limb  in  cases  of  excision 
of  the  knee.  Dr.  Patrick  Heron  Watson  warmly  recommends  the  use  of  plaster  of 
Paris  (or  plaster  coated  with  paraffin  e  externally,  to  render  it  less  permeable  to 
discharges),  which  he  thus  applies.  Fig.  188  represents  an  iron  rod,  which  extends 
from  the  groin  to  the  foot,  the  upper  straight  end  being  at  the  groin,  the  arch  at  the 
site  of  the  wound,  the  hook   (for  swinging  the  limb)  near  the  ankle-joint,  and  the 
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raised  part  running  along  the  dorsum  of  the  foot.  Fig.  189  shows  two  forms  of 
'  Gooch '  splint,  the  former  merely  hollowed  out  on  each  side  at  the  level  of  the 
wound  and  cut  out  at  the  lower  part  in  a  horseshoe  or  stirrup  form,  to  relieve  the 
heel  and  tendo  Achillis  from  pressure ;  the  latter  having  also  a  piece  above  to  be 
adapted  to  the  innominate  bone. 

In  application,  the  limb  is  first  laid  and  carefully  adjusted  upon  the  posterior  splint, 
which  should  preliminarily  he  padded  with  lint,  and  covered  with  gutta-percha  tissue,  or 
hot  paraffine,  in  the  position  which  corresponds  to  the  site  of  operation.  The  iron  rod  is 
then  placed  in  front,  and  folded  lint  laid  between  it  and  the  limb  at  the  groin,  at  the  upper 
part  of  the  tibia,  and  at  the  bend  of  the  ankle.  These  two  parts  of  the  apparatus  are  then 
retained  in  contact  with  the  limb  by  means  of  an  open  wove  roller  bandage  applied  from  the 
toes  upwards,  the  site  of  the  incision  being  alone  left  uncovered.  The  whole  is  then  rendered 
immovable  by  means  either  of  plaster  of  Paris  applied  by  the  hand,  of  the  consistence  of  thick 
cream,  or  of  paraffine,  which,  having  been  rendered  temporarily  liquid  hy  heat,  is  applied  by 
a  large  painter's  brush.  When  the  application  has  solidified,  the  patient  may  be  removed  to 
bed,  and  the  limb  suspended  from  the  running  pulley  of  a  Salter's  swinging  cradle,  or  from 
the  roof-bar  of  the  common  iron-wire  cradle.1 

The  advantages  claimed  for  this  method  are  the  comfort  the  patient  derives  from 
being  a,ble  to  shift  his  position,  the  ease  of  transporting  him  from  place  to  place  (a 
great  consideration  in  military  practice),  the  facility  of  applying  dressings  to  the 
wound,  the  permanence,  simplicity,  and  facility  of  construction  of  the  apparatus  itself. 
My  own  experience  of  this  treatment  is  limited  to  a  few  cases,  but  these  were  sufficient 

Fig.  189. — Dr.  P.  H.  Watson's  Splints  for  Excision  of  the  Knee. 


to  convince  me  of  the  reality  of  its  advantages  in  some  cases.  The  plaster  of  Paris 
dressing  is  in  general  use  in  this  and  other  excisions  by  the  German  surgeons. 
Its  main  disadvantage  is  the  tendency  in  some  cases  to  rapid  shrinking  of  the 
limb,  so  that  the  plaster  cast  becomes  loose.  If  from  this  or  any  other  cause  it 
is  necessary  to  remove  and  renew  the  entire  dressing,  cutting  off  and  remaking  the 
plaster  of  Paris  cast  entails  much  trouble  and  disturbance  of  the  wound.  Most 
cases  are  now  treated  with  Lister's  dressing,  and,  on  the  whole,  with  extremely  good 
results.  The  series  of  cases  at  Guy's  Hospital  above  referred  to  (page  760)  were, 
I  believe,  all  treated  in  this  way,  and  show  a  far  more  successful  result  than  was 
ever  before  obtained  in  this  operation. 

It  is  an  essential  element  in  the  success  of  this  operation  not  to  be  forced  to  disturb 
the  limb  at  all  for  several  days ;  hence  the  dressings  should  be  most  carefully  applied 
at  first,  and  free  drainage  provided.  And  for  the  same  reason  all  bleeding  vessels 
should  be  carefully  secured,  so  as  to  avoid  secondary  haemorrhage.  The  bleeding 
from  the  enlarged  articular  vessels  during  the  operation  is  often  very  free;  and 
secondary  haemorrhage  is  by  no  means  rare,  and  is  a  very  unfavourable  occurrence. 
The  operation,  especially  when  it  has  been  a  protracted  one,  which,  in  cases  of  old 
dislocation  it  often  is,  is  usually  followed  by  a  considerable  amount  of  fever,  subsiding 
with  the  establishment  of  a  free  suppuration  ;  and  then,  in  favourable  cases,  the  work 
of  repair  commences  by  granulation  and  osseous  union,  as  in  compound  fracture.  In 
unfavourable  cases,  the  bones  become  denuded  and  ulcerated   in  the  suppurating 

1   Dr.  P.  II.  Watson    On  Excision  of  the  Knee,  p.  10. 
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cavity,  the  discharge  is  offensive,  the  wound  unhealthy,  fresh  abscesses  probably  form, 
and  the  patient's  health,  instead  of  improving  from  the  removal  of  the  disease,  shows 
a  tendency  to  decline.  Under  these  circumstances,  an  anaesthetic  should  be  adminis- 
tered and  amputation  performed,  if  on  examination  it  proves  necessary. 

The  process  of  recovery  is  slower  than  after  amputation.  This,  however,  is  not 
the  case  to  so  great  a  degree  in  the  present  day,  when  (with  or  without  Lister's 
dressing)  efficient  drainage  is  generally  secured,  as  it  was  when  the  operation  was  first 
introduced.  Consequently  the  details  illustrating  this  point  which  were  published 
in  former  editions  of  this  work  would  no  longer  give  an  accurate  view  of  the  case. 
In  some  exceptional  cases,  indeed,  matters  go  on  rapidly,  and  the  recovery  is  com- 
pleted as  soon  as  (indeed,  it  may  be  that  one  or  two  have  recovered  sooner  than) 
after  amputation ;  but  it  is  still  true  that  the  recovery  takes  a  much  longer  time  on 
the  average. 

When  recovery  is  rapid  and  anchylosis  sound  in  the  straight  position,  the  limb  is 
a  very  useful  one,  hardly  less  useful  for  progression  than  the  other,  except  for  the 
shortening.  And  even  when  there  is  a  good  deal  of  shortening,  the  limb  is  still 
very  useful,  as  a  striking  case  mentioned  below  will  show.  But  these  cases  are  such 
as  obtain  perfectly  firm  anchylosis,  with  no  persisting  sinuses,  no  pain  about  the  parts, 
and  no  suspicion  of  any  lingering  disease  in  the  bones. 

No  case  is  to  be  accepted  as  a  successful  one  of  excision  of  the  knee  without 
'precise  information  as  to  the  following  facts  :  Whether  the  wounds  were  all  closed  ; 
whether  the  union  was  so  firm  as  no  longer  to  permit  any  motion ;  whether  the 
patient  could  walk,  and,  if  so,  with  or  without  apparatus;  and  what  were  the 
respective  measurements  of  the  limbs. 

As  far  as  Dr.  Hodges  could  discover  from  the  data  furnished  by  published  accounts,  out 
of  208  cases  of  excision,  102  failed  utterly,  as  proved  by  death  or  amputation ;  and  of  the 
remaining  106  there  was  reason  for  thinking  that  in  65  cases  the  limb  was  useful,  and  in  14 
partially  or  entirely  useless,  27  being  left,  quite  doubtful ;  but  from  the  nature  of  such 
accounts  this  conclusion  cannot  be  a  very  confident  one.  Out  of  19  cases  occurring  at  St. 
Thomas's  and  St.  George's  Hospitals  together,  of  which  I  have  trustworthy  and  sufficient 
details,  the  limb  was  useful  in  10  cases ;  but  9  of  these  were  children. 

The  results  of  English  practice,  as  far  as  he  could  ascertain  them,  from  the  invention  of 
the  operation  down  to  a  very  recent  period  (not  expressly  specified)  are  thus  tabulated  by 
Mr.  Swain  in  1869 :  - 


Recorded  in  Price's  ) 
book  up  to  1865    ( 

Collected  by  Sir  W. 
M'Cormac  .    .    . 

Tabulated    by   Mr.  ( 
Swain  himself     .  ( 


No.  of  cases    Recoveries    Deaths    Amputations     Recoveries    Deaths 


316 

240 

76 

39 

30 

9 

74 

49 

25 

11 

7 

4 

82 

67 

15 

4 

4 

0 

472  356        116  54  41  13 


Thus  we  have  472  cases,  with  a  mortality  of  116  =  24-57  per  cent.  Of  the  356  who 
recovered  from  the  immediate  effects  of  the  operation,  54  underwent  subsequent  amputation 
(13  of  them  dying),  leaving  302  with  useful  limbs.1 

I  give  this  table  as  Mr.  Swain  gives  it,  and  cordially  agree  with  him  in  his  low  estimate 
of  the  value  of  such  statistical  information.  Such  tables  can  in  fact  prove  very  little.  They 
do  indeed  show  that  the  mortality  has  diminished  ;  but  whether  this  has  arisen  from  improved 
surgery — that  is,  from  a  better  style  of  operating  and  after-treatment — or  from  a  more 
indiscriminate  application  of  the  operation  to  cases  of  slighter  disease  which  need  not  have 
been  operated  on  at  all,  but  in  which  the  patients  will  of  course  be  more  likely  to  survive 
operation,  neither  is  nor  can  be  shown  by  statistics.  It  is  also  a  somewhat  suspicious  feature 
in  Mr.  Swain's  table  that  all  the  302  recoveries  are  claimed  as  being  with  useful  limbs.  If 
the  information  had  been  at  all  adequately  full,  there  would  surely  have  been  a  category  of 
recoveries  with  the  limb  more  or  less  useless. 

The  table  which  I  published  in  the  '  British  Medical  Journal,'  Aug.  14,  1880,  shows  the 
results  of  practice  in  some  of  the  largest  hospitals  in  England  during  five  years  ending  1878. 
It  gives  a  total  of  245  cases,  with  only  21  deaths  directly  from  the  operation,  and  4  after 
amputation.  Eour  cases  were  unaccounted  for,  and  in  47  other  cases  the  operation  failed, 
most  of  them  being  amputated.     This  is  a  very  much  better  result  than  in  former  times.     It 


1  Swain,  op.  cit.  p.  64. 
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is  due  no  doubt  in  part  to  the  operation  having  been  largely  used  as  one  of  expediency,  and 
partly  to  improved  methods  of  treatment. 

Another  very  serious  consideration  in  cases  which  recover  with  useful  limbs  is, 
whether  that  usefulness  will  be  permanent.  It  is  now  a  well-known  fact  that  the 
utility  of  the  limb  in  many  cases  in  which  it  seemed  perfect  at  first  has  been  destroyed 
by  subsequent  changes.     In  adults,  the  union,  although  it  has  appeared  quite  firm, 

sometimes  proves  not  to  have  been  so,  and 
the  limb  bends  under  constant  use,  and  yields 
to  the  power  of  the  flexor  muscles,  until  the 


Fig.  190. — Result  of  successful  Excision 
of  the  Knee.  (From  a  photograph.) 
To  show  the  dropping  of  the  pelvis 
on  the  affected  side,  by  which  the 
shortening  is  partly  compensated,  and 
the  atrophy  of  the  muscles  of  the 
thigh  which  follows  on  disuse  of  the 
knee-joint,  while  those  of  the  leg  are 
little  affected. 


foot  no  longer  touches  the  ground,  and  the 
whole  extremity  becomes  an  incumbrance  in- 
stead of  a  support.  Sometimes  it  bows  out- 
wards or  inwards,  but  with  the  same  general 
result.  Occasionally  disease  recurs,  after  a 
shorter  or  longer  interval  of  apparent  health, 
either  spontaneously  or  as  a  consequence  of 
some  accidental  injury  or  over-exertion. 

Suspension  of  growth  after  excision  of 
the  knee  in  childhood  is  very  liable  to  occur, 
and  is  usually  caused  by  removal  of  the  entire 
epiphysis,1  with  encroachment  on  the  shaft 
of  the  femur,  and  possibly  of  the  tibia  also. 
I  have  already  spoken  of  the  precautions 
which  ought  to  be  taken  in  operating  on 
children  to  avoid  this,  and  I  believe  that  in 
most  cases  the  disease  can  be  entirely  removed 
and  the  epiphysial  line  left  intact.  But 
allowing  that  shortening  occurs  even  to  a 
very  great  extent,  the  limb  may  nevertheless 
be  very  useful.  For  a  proof  of  this  I  would 
refer  the  reader  to  various  cases  published 
by  myself  and  others  which  have  been  quoted 
by  Mr.  Swain,2  and  for  the  details  of  which 
I  have  not  space  here,  and  to  some  admirable 
remarks  by  Sir  W.  Fergusson  in  the  sixth 
of  his  lectures  '  On  the  Progress  of  Anatomy 
and  Surgery,'  illustrating  the  value  in  these 
cases  of  the  preservation  of  the  healthy  leg 
and  foot. 

I  recently  saw  a  case  in  which  I  had  operated 
nineteen  years  before,  and  where  I  had  been 
obliged  to  remove  the  femur  higher  than  the 
epiphysial  line,3  and  in  whom  therefore  there  had 
been  progressive  shortening.  Although  this 
shortening  was  nearly  seven  inches,  he  was  a  very 
good  pedestrian,  and  had  in  fact  walked  thirty 
miles  in  one  day  just  before  he  called  on  me.  The 
shortening  was  partly  compensated  by  a  drop  of 
about  two  inches  of  that  side  of  the  pelvis,  and 
partly  by  a  high-soled  boot.  The  accompanying 
figure  was  taken  from  this  case  eleven  years  since. 

The  repair  after  excision  of  the  knee  may  be  illustrated  by  reference  to  the  prepara- 
tion represented  by  figs.  191,  192.    It  is  true  that  this  was  not  a  completely  successful 

1  Suspension  of  growth  has,  however,  been  noticed  in  one  case  at  least,  under  Mr.  Syme's 
care,  where  the  epiphysial  lines  appear  to  have  been  left  intact. 

2  Op.  cit.  pp.  141  to  148. 

3  Sun/ical  Treatment  of  Children's  Diseases,  2nd  ed.  p.  486  ;  Brit.  Med.  Journ.  Aug.  14, 
1880,  p.  255. 
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case;  but  repair  is  very  far  advanced,  and,  had  it  not  been  for  the  visceral  disease,  it 
would,  I  doubt  not,  have  been  completed.  As  the  case  was  under  my  own  care,  I  may 
add  that  it  serves  also  as  an  '  exemplar  ad  evitandum,'  showing  the  deformity  which  is 
sometimes,  in  spite  of  all  ordinary  care,  introduced  into  the  union  by  displacement 
of  the  bones  of  the  leg,  and  which  both  renders  the  limb  less  straight  and  comely, 
and  doubtless  tends  to  weakness  in  the  union  and  subsequent  displacement. 

If  the  limb  be  simply  bent  in  consequence  of  soft  union,  the  only  treatment 
required  is  to  straighten  it  under  anaesthesia,  and  keep  it  straight  in  a  carefully-fitted 
splint  for  some  months,  with  due  attention  to  the  general  health,  the  patient  being 
put  in  good  pure  air,  and  allowed  to  take  moderate  exercise  upon  crutches.  When 
disease  is  present  in  the  bones,  it  becomes  a  question  whether  the  diseased  bone  can 
be  removed,  or  whether  the  limb  should  be  amputated.     Some  surgeons  have  even 

Two  "Views  of  a  Preparation,  showing  almost  complete  Repair  after  Excision  of  the  Knee. 

(From  the  Museum  of  St.  George's  Hospital.) 
Fig.  191.  Fig.  192. 


M 


Fig.  191  shows  the  uniting  medium  almost  perfect,  but  slight  carious  disease  still  going  on  in  the  bone.  Fig.  192 
shows  the  tilting  backwards  of  the  bones  of  the  leg,  or  '  riding  of  the  femur,'  which  is  so  liable  to  occur  after  this 
operation.  The  patient,  a  girl  about  the  age  of  puberty,  had  nearly  recovered  from  the  operation,  when  signs  of 
renal  disease  showed  themselves,  and  she  gradually  sank. 

proposed  the  complete  re-excision  of  the  false  joint  by  an  operation  similar  to  the 
original  one— a  proposition  highly  worthy  of  consideration  if  the  patient  has  attained 
his  full  growth  and  is  in  good  health,  and  the  shortening  left  by  the  first  operation  is 
not  great.  Such  re-excision  must,  however,  always  be  proposed  to  the  patient  as  an 
exploratory  operation,  which  in  many  cases  will  have  to  terminate  in  amputation. 

Excision  of  the  ankle. — This  operation  is  one  on  which  a  wide  difference  of 
opinion  prevails.  There  are  many  surgeons  who  have  never  practised  or  witnessed  the 
operation,  many  who  are  entirely  opposed  to  it  on  principle,  believing  amputation  at 
the  ankle-joint  preferable ;  others  who,  after  a  limited  and  unsatisfactory  experience 
of  it,  have  abandoned  it;  and,  lastly,  others  who,  like  myself,  believe  that  it  is  very 
advisable  and  advantageous  in  appropriate  cases,  but  believe,  also,  that  those  cases- 
are  rare.     The  cases  to  which  I  allude  are  those  in  which  the  disease  is  of  traumatic 
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origin,  and  the  patient  in  the  vigour  of  life,  unaffected  by  any  constitutional  malady. 
In  such  cases  the  inflammatory  softening,  or  suppuration,  does  not  usually  extend  far 
from  the  neighbourhood  of  the  joint  originally  implicated,  and  after  the  removal  of 
the  diseased  bone,  the  parts  take  on  a  healthy  action,  and  become  rapidly  consolidated. 
In  strumous  disease,  on  the  other  hand,  inflammatory  softening,  if  not  diffused 
suppuration,  often  exists  in  the  tarsal  bones  or  the  bones  of  the  leg,  in  parts  not  exposed 
to  view  in  the  operation ;  and  in  patients  labouring  under  general  constitutional 
affections,  the  parts  operated  on,  instead  of  consolidating,  usually  soften,  and  after  a 
long  and  exhaustive  suppuration  the  bones  are  found  carious,  leaving  no  resource 
except  amputation,  and  that  sometimes  under  unfavourable  circumstances.  Again, 
as  to  the  extent  of  the  local  disease.  A  case,  to  be  strictly  a  favourable  one  for  excision 
of  the  ankle,  ought  to  be  one  in  which  the  lesion  is  limited  to  the  epiphysial  ends  of 
the  bones  of  the  leg  on  the  one  side,  and  to  the  astragalus  on  the  other.  Still,  cases 
are  on  record  in  which  most  extensive  excisions,  involving  the  ankle-joint  and  more 
or  less  of  the  tarsus,  have  been  followed  by  complete  success,1  but  it  must  always  re- 
main a  question  in  any  given  case  whether  the  prospect  of  complete  and  speedy  cure 
by  amputation  ought  not  to  outweigh  the  doubtful  chance  of  preserving  a  mutilated 
foot,  which  after  all  may  be  of  little  use,  even  should  it  continue  free  from  recurrence 
of  disease. 

With  respect  to  excision  of  the  ankle  for  injury,  I  need  say  little  as  to  the  use  of 
the  operation  in  military  surgery,  since  the  question  has  already  been  treated  in  the 
essay  on  Gunshot  Wounds,  vol.  i.  p.  566.  The  successful  experience,  however,  of 
Langenbeck  in  this  operation,  besides  its  special  bearing  on  military  practice,  is  also 
important  in  considering  the  general  question  of  the  advisability  of  attempting 
resection  in  preference  to  amputation  in  severe  and  incurable  injury  of  the  ankle. 
M.  Ollier's  experience,  though  not  so  extensive,  is  perhaps  still  more  to  the  purpose 
in  this  respect,  that  it  is  gained  entirely  in  civil  practice. 

He  reports  that  he  has  practised  resection  three  times  for  comminuted  fractures  of  the  lower 
ends  of  the  hones  of  the  leg.2  In  one  case — a  man  49  years  of  age — about  one-third  in  length 
of  the  tibia  was  removed  (12  centimetres  =  about  4  inches).  The  reproduction  was  not  com- 
plete, but  the  patient  recovered  sufficient  power  to  carry  on  his  trade  of  a  cooper.  In  the  second 
case,  7  centimetres  in  length  of  both  hones  was  removed.  The  patient,  a  midwife,  was  at 
the  time  of  the  report  (length  of  time  after  operation  not  stated)  able  to  walk  with  a  stick 
and  to  attend  to  her  business.  In  a  third  case,  the  patient  died  of  cerebral  complications 
produced  by  the  same  injury.  A  still  larger  portion  of  bone  (16  centimetres)  had  heen  removed, 
and  all  was  going  on  well  as  far  as  the  operation  went.  M.  Oilier  also  refers  to  another  case 
under  the  care  of  MM.  Jamhon  and  A.ubert  (of  Macon),  where  10  centimetres  of  the  tibia 
were  removed :  the  patient  had  completely  recovered,  could  walk  ten  miles,  and  dance  for 
hours  together. 

Mr.  Hancock,  in  his  lectures  at  the  Royal  College  of  Surgeons  in  1867,  referred  to 
numerous  cases  in  civil  practice  in  which  excision  of  the  ankle  (or  at  least  of  the  extremities 
of  the  bones  of  the  leg)  had  heen  practised  successfully  on  account  of  injury.  Nineteen 
successful  cases  are  referred  to  by  Mr.  Hancock  (one  of  which  is  of  peculiar  interest,  inasmuch 
as  the  operation  was  practised  on  both  sides),  and  he  mentions  that  '  Heyfelder  gives  26 
examples  of  this  operation,  of  which  5  died,  and  1  suffered  consecutive  amputation  ;  while 
Jaeger,  on  the  other  hand,  records  24  cases,  28  of  which  proved  successful,  and  1  died.'3 

In  almost  all  cases  of  excision  for  injury,  the  operation  has  been  rather  a  resection 
of  the  fractured  ends  of  the  tibia,  fibula,  or  both,  than  a  complete  excision  of  the 
ankle.  Mr.  H.  Lee,  however,  has  recorded  a  case  of  complete  primary  excision  of  the 
ankle  in  the  57th  volume  of  the  ''  Medico-Chirurgical  Transactions,'  and  rests  his 
preference  for  this  operation  over  the  mere  removal  of  the  protruding  or  loose  portions, 
of  bone  on  the  more  solid  anchylosis  obtained,  when  the  section  of  the  tibia  is  opposed 
to  a  similar  fresh  section  of  the  astragalus  instead  of  its  cartilaginous  facet. 

These  facts  appear  to  demonstrate  that  in  complicated  injuries  about  the  ankle, 

1  In  one  case  referred  to  by  Dr.  Hodges,  the  ends  of  the  tibia  and  fibula,  the  whole  of  the 
astragalus,  part  of  the  os  calcis  and  the  three  cuneiform  bones,  were  removed ;  in  another  the 
end  of  the  tibia,  the  astragalus,  scaphoid,  and  two  of  the  cuneiform. 

2  Des  Resections  des  grandes  Articulations.     Lyon,  1869. 

3  Anatomy  and  Surgery  of  the  Human  Foot,  p.  338. 
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Fig.  198. — Bones  removed  in  Excision  of  the  Ankle, 
showing  the  ends  of  the  Bones  of  the  Leg  and  the 
upper  surface  of  the  Astragalus. 


resection  may  be  performed  with  good  hope  of  success  if  the  patient  be  healthy  and 
if  the  after-treatment  be  judicious. 

We  are  not  in  a  position  to  lay  down  rules  for  the  preference  of  excision  over  the 
expectant  treatment,  on  the  one  hand,  or  amputation  on  the  other.  '  Each  case,'  as 
Mr.  Morris  saj-s,1  '  must  be  studied  separately,  and  dealt  with  according  to  its  special 
circumstances.'  But  I  think  that  we  may  conclude,  generally,  that  excision  is 
preferable  to  amputation  in  young  patients  of  healthy  constitution  and  habits,  and 
that  it  is  preferable  to  the  expectant  treatment  in  cases  of  great  comminution  of  bone 
associated  with  comparatively  slight  injury  to  the  soft  parts. 

"With  regard  to  the  operation  itself,  I  cannot  do  better  than  quote  Mr.  Barwell's 
description  of  the  operation,  as  originally  devised  by  Mr.  Hancock,  and  which  is,  as 
far  as  I  know,  the  best  opera- 
tive procedure  for  the  removal 
of  the  entire  joint — that  is  to 
say,   the    ends   of  the   bones 


of  the  leg  and  the  articular 
surface,  or,  if  necessary,  the 
whole  of  the  astragalus.  '  The 
foot  is  first  laid  on  its  inside, 
and  an  incision  is  made  over 
the  lower  three  inches  of  the 
posterior  edge  of  the  fibula. 
When  it  has  reached  the  lower 
end  of  the  malleolus,  it  forms 
an  angle,  and  runs  downwards 
and  forwards  to  within  about 
half  an  inch  of  the  base  of 
the  outer  metatarsal  bone. 
The  angular  flap  is  reflected 
forwards ;  the  fibula,  about 
two  inches  above  the  mal- 
leolus, is  sufficiently  cleared 
of  soft  parts  to  allow  cutting 
forceps  to  be  placed  over  it ; 
and  the  bone  is  then  nipped 
in  two  and  carefully  dissected 
out,  leaving  the  peroneus 
longus  and  brevis  tendon 
uncut.  The  foot  is  now  to 
be  turned  over.  A  similar 
incision  is  made  on  the  inner 
side,  the  portion  on  the  foot 
terminating  over  the  projec- 
tion of  the  inner  cuneiform 
bone.    The  flap  is  to  be  turned 


back,  and  the  sheaths  of  the  flexor  longus  digitorum  and  posterior  tibial  tendons  exposed, 
the  knife  being  kept  close  to  the  bone,  avoiding  the  artery  and  nerve.  The  internal 
lateral  ligament  is  then  to  be  severed  carefully,  close  to  the  bone  ;  and  now  the  foot 
is  twisted  outwards,  and  the  astragalus  and  tibia  will  present  at  the  inner  wound. 
A  narrow-bladed  saw,  put  in  between  the  tendons  into  the  inner  wound,  projects 
through  the  outer.  The  lower  end  of  the  tibia,  then  the  top  of  the  astragalus,  may 
be  sawn  off  in  a  proper  direction.  The  only  vessel  that  may  require  tying  is  one  of 
the  lower  branches  of  the  peroneal  ai'tery.  The  wound  may  be  closed  with  sutures, 
except  that  part  opposite  the  breach  of  osseous  matter ;  the  leg  and  foot  placed  on  a 
splint  with  a  foot-board,  and  cold  w^ater  applied.' 


1  '  Dislocation  of  the  Foot '  in  Injuries  of  the  Lower  Extremity,  vol.  i.  p.  1094. 
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Fie.  194. — The  Lower  Surface  of  the  Astra 
sralus  from  the  same  case  as  fisr.  193. 


Dr.  M.  Buchaunan  has  also  described  l  an  operation  for  excising  the  ankle-joint,  by 
making  a  curved  incision  over  the  external  malleolus,  removing  this  process  with  the 
bone-forceps,  dislocating  the  joint  by  inverting  the  sole  of  the  foot,  and  thus  obtaining 
access  to  the  diseased  bones  without  dividing  any  important  parts,  the  peronei  tendons 
being  the  only  structures  necessarily  divided.  This  proceeding  is  merely  a  portion, 
as  it  were,  of  the  one  described  by  Mr.  Barwell.  It  cannot  give  so  free  an  access  to 
the  bones  as  is  obtained  by  the  former ;  but  it  may  be  adopted  in  cases  where  the 
end  of  the  tibia  does  not  require  entire  removal  with  the  saw.  The  operation  may, 
therefore,  be  commenced  bv  making  merelv  the  incision  on  the  outer  side  ;  and 
then,  if  it  be  found  necessary,  that  on  the  inner  side  may  be  added.  Mr.  H.  Lee  re- 
commends to  make  a  small  incision  over  the  internal  malleolus,  which  is  to  be  sawn  off, 
and  then  to  make  the  chief  incision  on  the  outer  side,  and  dislocate  the  tibia  outwards 
after  the  removal  of  the  external  malleolus.  For  my  own  part,  however,  I  prefer 
very  free  incisions  in  this  operation. 

Langenbeck  and.  Oilier  have  preferred  the  subperiosteal  method  of  operating,  and 
for  the  removal  of  large  portions  of  bone  in  recent  injuries  there  can  be  no  question 
that  this  method  should  be  preferred.     In  disease  I  think  the  subperiosteal  method 

is  of  little  consequence,  because  I  do  not 
believe  that  any  large  quantity  of  bone 
could  be  removed  with  success,  unless  for 
necrosis,  when  the  periosteum  would  pro- 
bably separate  of  itself.  If  only  a  small 
slice  of  the  bones  of  the  leg  were  removed, 
I  should  think  it  a  matter  of  little  conse- 
quence whether  reproduction  occurred  or 
no.  Xo  express  directions  are  needed  for 
the  subperiosteal  operation  beyond  those 
already  given. 

I  have  elsewhere  2  pointed  out  the  ad- 
vantages which  are  to  be  derived  from  the 
removal  of  the  entire  astragalus  in  cases 
where  that  bone  is  at  all  extensively  af- 
fected. In  fact,  whenever  the  disease  ap- 
pears to  have  commenced  in  the  astragalus, 
I  think  it  is  better  to  remove  the  whole 
bone ;  and  still  more  is  this  the  case  if  the 
sides  of  the  bone  are  ulcerated  and  freely 
exposed,  since  in  such  circumstances  the 
lower  surface  will  also  probably  be  found 
affected.  Such  was  the  case  in  the  instance 
to  which  I  refer,  and  from  which  figs.  193,194  are  taken.  They  show  the  implication  of  all 
the  articular  surfaces  of  the  astragalus,  except  that  of  its  head,  in  the  ulceration.  The 
removal  of  the  whole  astragalus  requires  free  incisions,  and  is  somewhat  laborious,  but 
it  affords  complete  access  to  the  upper  surface  of  the  os  calcis,  which  can  be  removed,  if 
necessary,  with  the  chisel,  and  even  to  the  anterior  part  of  the  tarsus,  if  it  should  be 
judged  necessary  to  deal  with  this.  In  the  after-treatment,  perfect  rest  of  the  foot  is 
essential  until  the  parts  are  somewhat  consolidated.  "When  this  is  effected,  the  foot  may 
be  supported  on  a  splint,  and  the  patient  be  allowed  to  go  about,  resting  the  knee  on  a 
wooden  leg.  I  have  hitherto  treated  my  patients  in  the  way  which  is  common,  in 
compound  fracture  of  the  leg,  at  St.  George's  Hospital,  viz.  by  confining  the  foot  and 
leg  in  Assalini's  fracture-box,  dressing  the  wounds  at  first  with  carbolic  acid  on  Mr. 
Lister's  plan,  and  at  a  later  period — when  suppuration  has  been  fairly  established,  and 
the  acute  inflammation  has  subsided — with  oakum.  Lanscenbeck  insists  stronglv  on  the 
advantages  of  the  plaster  of  Paris  splint  in  these  cases,  as  in  so  many  others.and  I  am  in- 
formed by  Dr.  Patrick  H.  "Watson  that  he  has  combined  with  the  gypsum  bandage  a 


The  letter  a  in  this  and  the  previous  figure  shows  the  pit 
made  in  the  astragalus  by  the  grasp  of  the  lion-forceps. 


Glasgow  Medical  Journal,  vol.  ii.  p.  1.  2  St.  George's  Hospital  Reports,  vol.  iv. 
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suspension-rod  similar  to  the  one  which  he  uses  for  excision  of  the  knee  (see  p.  761), 
but  without  any  splint.  Professor  Esinarch,  of  Kiel,  has  also  adopted  Dr.  Watson's 
plan,  and  both  surgeons  have  found  the  results  very  satisfactory. 

In  cases  of  successful  excision,  the  limb  is  very  much  superior  iu  usefulness  to  any  stump 
which  can  he  formed,  whether  by  Syine's  or  any  other  method  of  amputation. 

One  of  these  successful  cases  was  exhibited  at  the  Pathological  Society  in  1863.  The 
excision  had  been  performed,  several  years  hefore,  by  Mr.  Hancock.  The  foot  was  firnilv 
anchvlosed  to  the  hones  of  the  leg,  and  at  a  perfectly  convenient  angle.  The  shortening  was 
hut  slight,  and  the  man  could  walk  almost  as  well  as  ever. 

Fig.  195  was  taken  from  a  case  in  which  I  excised  the  ankle-joint  in  1869.  His  condition 
■was  thus  reported  hy  my  friend,  Dr.  Zsicholls,  of  Chelmsford,  near  whom  he  resided,  in  1871  : 
'  The  operated  leg  is  slightly  shortened  :  all  the  wounds  are  healed  :  he  walks,  with  the  aid 
of  a  boot  with  irons,  as  much  as  half  a  mile,  without  inconvenience.'  In  this  instance  the 
disease  was  abscess  of  the  lower  end  of  the  tibia,  bursting  into  the  joint.  Only  the  upper 
part  of  the  astragalus  was  removed,  that  lone  being  quite  healthy. 

An  interesting  case  is  reported  by  Dr.  Murney  in  the  '  Dublin  Quarterly  Journal '  for 
Februarv  1870,  in  which  the  left  ankle-joint  had  been  completely  excised  eleven  years  before. 
The  patient's  state  is  thus  described:  •'  He  is  now  27  years  of  age,  muscular  and  strong,  has 
enjoved  uninterrupted  good  health  since  he  left 
hospital :  is  active  and  fond  of  walking,  and  con- 
siders the  left  is  stronger  than  the  right  limb : 
does  not  use  a  stick :  in  progression  there  is  a  slight 
halt,  but  not  more  than  is  frequently  observed  from 
a  corn.  This,  to  the  ordinary  observer,  would  be 
attributed  to  a  slight  in-turning  of  the  toes  of  the 
left  foot,  as  when  he  walks  the  right  foot  is  turned 
out,  the  left  is  placed  straight.  On  examination, 
there  is  considerable  deposit  of  new  tissue  between 
the  bones  which  were  cut.  The  foot  is  slightly 
extended.  This  makes  the  toes  and  anterior  part 
almost  of  proper  length,  but  the  heel  is  li  in. 
hicrher  than  its  fellow,  which  he  remedies  by  plac- 
ing a  wedge-shaped  piece  of  cork  in  the  heel  of 
his  boot.  The  power  of  extension  of  the  toes  is 
as  complete  as  in  the  opposite  limb,  and  sensation 
is  also  perfect. 


Fig.  195. — Result  of  successful  Excision 
of  the  Ankle. 


On  the  other  hand,  cases  occur  in  which 
the  result  appears  good  for  the  time,  but  the 
success  turns  out  to  have  been  only  temporary; 
the  wounds,  after  healing,  break  out  asrain. 
and  local,  perhaps  combined  also  with  general, 
disease  reappears.  I  do  not  know  that  this 
is  more  particularly  the  case  after  excision 
of  the  ankle-joint  than  after  any  other  of  these 
operations. 

Excision  of  the  bones  of  the  foot. — In  disease  of  the  tarsal  or  metatarsal  bones 
excision  is  often  very  successfully  practised  when  the  disease  is  limited  to  the  os  calcis 
behind,  or  to  single  bones  of  the  metatarsus  in  front  ;  but  it  is  of  more  doubtful 
utility  when  the  bones  which  are  affected  are  those  covered  by  the  large  common 
synovial  membrane  of  the  tarsus.  These  bones,  both  from  their  small  size  and  from 
being  portions  of  the  same  joint,  are  very  liable  to  become  involved  in  the  same 
action,  and  thus  it  frequently  happens  that  disease  is  only  eradicated  at  ODe  point  to 
show  itself  some  weeks  afterwards  at  another,  and  the  attempt  to  save  the  foot  is 
often  unsuccessful.  But  in  favourable  cases  it  ought  to  be  made,  since  the  operations 
involve  little  danger,  and  no  confinement  beyond  what  would  be  rendered  necessary 
by  the  disease  itself.  Many  surgeons  prefer  gouging  out  the  whole  carious  cavity, 
leaving  a  shell  formed  of  bone  presumed  to  be  healthy,  and  of  the  soft  parts  around  : 
an  operation  sometimes  dignified  by  the  name  of  ;  subperiosteal  resection,'  and 
described  by  M.  Sedillot  under  the  name  of  '  evidement  de  l'os.'  The  alleged 
advantages  of  this  proceeding  are,  that  the  bone  may  be  reproduced,  and  that  the 
great   tendons  will  be  left  in  their  natural  attachments.     I  do  not  attribute  very 
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much  importance  to  either  of  these  considerations.  No  direct  evidence,  as  far  as  I 
can  discover,  has  been  given  that  the  natural  bone  wil]  be  reproduced  after  such 
gouging.  I  mean  by  '  the  natural  bone,'  a  bone  which  will  fill  up  the  place  of  the 
original  bone,  and  have  the  same  articulations  ;  and  by  '  direct  evidence,'  the  dissection 
of  a  foot  in  which  this  has  taken  place.  The  disadvantages  are  all  of  them  summed 
up  in  the  fact  of  the  difficulty  of  being  sure  that  the  whole  of  the  diseased  bone  has 
been  removed.  When  the  whole  of  the  os  calcis,  of  the  astragalus,  or  of  the  first 
metatarsal  bone,  has  been  involved,  except  a  small  exterior  portion  of  dubiously 
healthy  bone,  I  have  not  scrupled  to  dissect  out  the  entire  bone  without  respect  to 
the  periosteum,  and  have  seen  no  reason  to  repent  having  done  so.  The  foot  has 
been  left  in  a  very  serviceable  condition  ;  and  I  much  doubt  whether  the  addition  of 
a  few  detached  pieces  of  bone  to  the  cicatrix  (which  I  believe  would  have  been  the 
entire  result  if  the  periosteum  had  been  left  behind)  would  have  affected  the  useful- 
ness of  the  foot  in  any  way. 

Excision  of  the  joints  between  the  os  calcis  and  astragalus. — Disease  of  the  tarsus 
not  uncommonly  originates  in  the  articulations  between  the  astragalus  and  os  calcis. 
(See  the  essay  on  Diseases  op  the  Joints,  vol.  ii.  p.  390.)  It  is  only  rarely  that 
the  surgeon  obtains  the  opportunity  of  treating  a  case  in  which  the  disease  is  limited 
to  these  articulations,  yet  is  so  far  advanced  in  them  as  to  justify  operation.  It- 
seems,  however,  that  in  such  cases  it  is  not  impossible  to  remove  the  whole  of  the 
articulating  surfaces  and  preserve  a  useful  foot.  This  ingenious  operation  was 
devised  by  Mr.  Annandale,  who  thus  describes  it  : — '  The  foot  having  been 
placed  in  the  extended  position,  and  resting  on  its  inner  aspect,  an  incision, 
commencing  about  an  inch  above  the  tip  of  the  external  malleolus,  and  carried 
along  its  posterior  border  in  a  curved  direction  to  the  calcaneo- cuboid  joint, 
thoroughly  exposes  the  posterior  and  external  portion  of  the  joint,  when 
the  peroneal  tendons  have  been  drawn  outwards,  and  some  ligamentous  bands 
divided.  This  incision  will  be  found  to  run  along  the  inner  border  of  the  tendon  of 
the  peroneus  brevis  muscle.  The  anterior  and  internal  portion  of  the  joint  can 
then  be  exposed  by  placing  the  foot  still  in  the  extended  position  on  its  outer  aspect, 
and  making  an  incision  from  the  tip  of  the  internal  malleolus  along  the  course  of  the 
tendon  of  the  tibialis  posticus,  as  far  as  the  prominence  of  the  scaphoid  bone,  drawing 
forwards  this  tendon  and  carefully  drawing  backwards  the  other  tendons  and  the 
posterior  tibial  vessels  and  nerve.  By  making  the  first  incision  through  the  skin  and 
cellular  tissue  only,  and  so  ascertaining  the  exact  position  of  the  tendons  likely  to  be 
injured,  then  cutting  down  through  the  periosteum  to  the  bone,  and  with  a  periosteal 
scraper  separating  to  a  sufficient  extent  the  periosteum,  together  with  all  the  other  super- 
ficial tissues,  there  is  little  risk  of  injuring  any  of  the  tendons  or  other  important  struc- 
tures. Both  aspects  of  the  joint  having  in  this  way  been  exposed,  it  will  be  found  that 
by  means  of  the  chisel  and  mallet  the  articular  surfaces  can  be  easily  and  accurately 
removed,  the  posterior  portion  being  removed  through  the  external  incision,  and  the 
anterior  portion  through  the  internal  one.  Should  there  be  any  disease  in  the  hollow 
or  fossa  between  the  two  articular  surfaces,  it  can  be  readily  reached  and  removed 
with  the  chisel  or  gouge  through  either  of  the  incisions.' l 

Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised  with  great 
advantage.  Many  cases  occur  in  practice  in  which,  either  as  the  result  of  injury  to 
the  bone  itself,  or  of  disease  of  the  joints  between  it  and  the  astragalus,  the  central 
part  of  the  calcaneum  perishes,  leaving  a  large  mass  of  necrosis  enclosed  in  a  thin- 
walled  cavity  of  inflamed  and  softened  bone.  If  now,  the  whole  bone,  including 
this  shell  of  softened  bone,  be  removed,  the  patient  makes  a  certain  and  speedy 
recovery  with  a  useful  foot ;  while  if  the  loose  portion  be  removed,  and  the  shell 
scooped,  he  may,  it  is  true,  recover,  and  the  heel  may  possibly  be  more  firm,  but  the 
recovery  is  at  least  doubtful,  and  in  the  course  of  a  tedious  convalescence  the  health 
may  give  way,  fresh  disease  be  lighted  up,  and  amputation  become  necessary. 

]    Edinburgh  Medical  and  Surgical  Journal,  January  1877. 


EXCISION   OF   THE   OS   CALCIS. 


771 


Fi&.  196. — Prawirjg  from  the  Photograph 
of  a  Patient  in  whom  the  Os  Oalcis, 
almost  the  whole  Astragalus,  and  a 
portion  of  the  Scaphoid  Bone,  had 
been  removed  by  Dr.  Nicholls. 

if 


Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced  at  the 
inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally  forwards  along  the  outer  side 
of  the  foot,  somewhat  in  front  of  the  calcaneo-cuboid  joint,  which  lies  midway  between 
the  outer  malleolus  and  the  end  of  the  fifth  metatarsal  bone.  This  incision  should 
go  down  at  once  upon  the  bone,  so  that  the  tendon  should  be  felt  to  snap  as  the 
incision  is  commenced.  It  should  be  as  nearly  as  possible  on  a  level  with  the  upper 
border  of  the  os  calcis ;  a  point  which  the  surgecn  can  determine,  if  the  dorsum  of 
the  foot  is  in  a  natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis 
digitorum  arises.  Another  incision  is  then  to  be  drawn  vertically  across  the  sole, 
commencing  near  the  anterior  end  of  the  former  incision,  and  terminating  at  the 
outer  border  of  the  grooved,  or  internal,  surface  of  the  os  calcis,  beyond  which  point 
it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial  vessels.  If  more  room 
be  required,  this  vertical  incision  may  be  prolonged  a  little  upwards,  so  as  form  a  +.1 
The  bone  being  now  denuded,  by  throwing  back  the  flaps,  the  first  point  is  to  find, 
and  lay  open,  the  calcaneo-cuboid  joint ;  and 
then  the  joints  witlf  the  astragalus.  The 
close  connections  between  these  two  bones 
constitute  the  principal  difficulty  in  the  opera- 
tion on  the  dead  subject ;  but,  as  has  been 
already  stated,  these  joints  will  frequently  be 
found  to  have  been  destroyed  in  cases  of 
disease.  The  calcaneum  having  been  separated 
thus  from  its  bony  connections  by  the  free 
use  of  the  knife,  aided,  if  necessary,  by  the 
lever,  lion-forceps,  &c,  the  soft  parts  are  next 
to  be  cleaned  off  its  inner  side  with  care,  in 
order  to  avoid  the  vessels,  and  the  bone  will 
then  come  away.  The  flaps  are  to  be  closed 
lightly,  with  one  or  two  points  of  wire-suture, 
over  the  large  gap  left  by  the  excision. 

This  plan  appears  more  convenient  and 
less  bloody  than  that  recommended  by  Mr. 
Hancock  and  Mr.  Guthrie,  of  making  a  flap 
from  the  heel  and  throwing  it  up,  as  done  in 
Syme's  amputation.  Even  if  the  diagnosis 
has  been  erroneous ;  if  disease  should  become 
apparent  in  the  astragalus  or  in  the  fore-part 
of  the  tarsus,  when  the  bones  are  denuded, 
and  so  the  surgeon  should  be  led  to  ampu- 
tate the  foot,  that  operation  could  be  easily 
accomplished  by  a  slight  extension  of  the 
incisions  just  described.  In  this  way  I  have 
often  removed  the  os  calcis  in  a  very  short 
time,  and  without  finding  it  necessary  to  tie  a  single  artery.  The  filling  up  of  so  large 
a  cavity  is  of  course  a  rather  tedious  business  ;  in  most  of  the  cases  of  which  I  have 
notes,  recovery  was  not  completed  in  less  than  three  months  ;  and  probably  the  patient 
does  not  recover  the  power  of  putting  the  foot  to  the  ground  for  another  month  or 
more.  But  when  it  is  soundly  healed,  the  foot  is  a  very  useful  one ;  and  I  have  seen 
children  who  could  run,  dance,  &c.  pretty  nearly  as  well  as  with  the  natural  foot. 
The  heel  is  a  little  elevated,  as  in  fig.  196,  otherwise  there  is  little  deformity. 

M.  Oilier  describes  an  operation  by  which  the  os  calcis  can  be  removed  sub- 
periosteally  without  the  division  of  any  tendons,  except  the  tendo  Achillis.  An 
angular  flap  is  made  by  an  incision  running  horizontally  along  the  lower  oirter  border  of 
the  bone,  and  vertically  along  the  outer  border  of  the  tendo  Achillis.     Then  the 


1  I  have  always  divided  the  tendons  of  the  peroneus  longus  and  brevis,  They  can.  of 
course,  be  dissected  out  and  held  aside  with  a  blunt  hook,  hut  1  have  not  observed  any  bad 
effects  from  their  division. 

3  D  2 
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periosteum  and  the  parts  above  it,  including  the  peronei  tendons,  are  peeled  off  the 
bone.  Next  the  attachment  of  the  tendo  Achillis  and  the  periosteum  are  detached 
from  the  tuberosity  of  the  os  calcis.  Then  the  joints  are  opened,  and  the  inside 
of  the  bone  is  cleaned,  and  so  its  removal  is  completed.  My  own  experience  of  this 
subperiosteal  operation  is  limited  to  a  single  case,  in  which,  though  a  useful  foot 
was  obtained,  yet  the  result  was  distinctly  inferior  to  that  of  the  common  operation. 
The  case  and  the  dissection  of  the  foot  on  the  patient's  death  some  years  afterwards 
will  be  found  in  the  '  Clinical  Transactions,'  vol.  viii.  p.  77,  and  vol.  xi.  p.  117. 

Even  when  the  astragalus  is  also  diseased,  the  foot  may  be  perfectly  useful  after  the 
removal  of  both  the  diseased  hones.  Thus,  at  the  Medico-Chirurgical  Society  of  Edinburgh, 
December  1869,  Dr.  Watson  showed  a  cast  taken  recently  from  the  foot  of  a  boy  on  whom 
he  performed  excision  of  the  astragalus  and  os  calcis,  in  July.  The  cast  showed  how  a  dense 
mass  of  tissue  occupied  the  gap  resulting  from  the  operation.  The  posterior  portion  of  the 
arch  of  the  foot  being  gone,  of  course  the  patient  could  uot  expect  to  retain  the  spring  of  the 
foot :  but  in  spite  of  this,  not  only  was  walking  easily  effected,  but  the  foot,  as  was  seen, 
presented  a  most  seemly  appearance.1 

A  somewhat  similar  case  occurred  in  the  practice  of  Dr.  Nicholls,  of  Chelmsford,  the  os 
calcis,  almost  the  whole  astragalus,  and  a  portion  of  the  scaphoid,  having  been  removed  in 
two  operations.  The  patient  can  walk  quite  well  and  with  a  hardly  perceptible  limp ;  the 
appearance  of  the  foot  is  shown  in  fig.  196. 

A  patient  under  my  own  care  at  St.  George's  Hospital  recovered  a  usefid  foot  ultimately 
after  the  excision  at  two  different  operations  of  the  entire  os  ealcis  and  astragalus  ;  but  after  a 
very  tedious  convalescence.  Dr.  Macnaughton  Jones  has  published  a  remarkable  case  in 
which  the  malleoli  and  all  the  tarsal  bones  were  excised  subperiosteally,  and  the  patient 
(a  child )  recovered  a  useful  foot,  and  could  walk  a  year  after  the  operation.2 

Excision  of  the  astragalus. — The  astragalus  is  easily  removed  by  making  a 
curved  incision  from  one  malleolus  to  the  other,  something  like  that  made  at  the 

beginning  of   Syme's   amputation.     The   ankle- 
Fig.  197. — The  Foot   after  Recovery    joint  is  then  to  be  laid  freely  open,  and  the  whole 
from  Excision  of  the  Astragalus.  t  of  the  diseased  bone  thus   exposed. 

In  this  case  the   scaphoid    bone,     rI.L        /       ,.  .L 

which  had  become  anchvlosed  to     Then    the  laments  connecting   it   to  the  sca- 
the astragalus,  was  also  removed,      phoid  are  to  be  severed,  and  the  bone  is  to  be 

levered  up,  when  the  interosseous  ligament  con 
necting  it  with  the  os  calcis  will,  if  entire,  be  felt, 
and  can  be  readily  divided.  All  that  is  then 
necessary  to  complete  the  operation  is  to  clean 
the  back  part  of  the  bone,  which  should  be  done 
with  care,  in  order  to  avoid  injury  to  the  tendons 
and  vessels  which  lie  near  it.  I  have  had  several 
cases  in  children,  and  have  seen  one  in  an  adult 
in  whom  a  very  useful  foot  was  left;  one  of  these 
is  represented  in  fig.  197. 

The  bone  may  also  be  removed  by  two  lateral 
incisions  similar  to  those  used  in  excision  of  the  ankle.  This  avoids  the  injury  to  the 
tendons  and  vessels  incidental  to  the  above  method  ;  but  is  more  laborious. 

No  formal  directions  are  required  for  excising  the  other  tarsal  bones.  The  soft 
parts  are  to  be  thrown  aside  by  crucial  incisions,  radiating  from  the  sinuses  which 
lead  to  the  diseased  bone,  and  the  latter  removed  ;  care  being  taken,  in  all  cases 
where  it  is  possible,  to  excise  the  whole  bone  with  the  articulating  surfaces.3 

The  metatarsal  bone  of  the  great  toe  is  very  often  diseased ;  and  from  its  large 
size  disease  may  go  on  in  its  substance  for  a  long  period  without  affecting  any  other 
bone.  In  such  cases,  after  a  sufficiently  patient  trial  of  the  appropriate  constitutional 
treatment,  with  rest,  it  is  proper  to  expose  the  disease ;  and  if  this  is  found  to  include 
the  greater  part  of  the  bone,  then  the  best  course  is  to  remove  the  whole,  with  both 

1  Edinburgh  Medical  Journal,  January  1870. 

2  Clinical  Observations  on  Surgical  Cases.  Reprinted  from  the  Lancet,  July  9  and  16, 
1881. 

3  I  would  refer  the  reader  to  a  paper  on  '  Excision  of  Isolated  Bones  of  the  Tarsus,'  by 
Dr.  G.  Buchanan,  in  the  Edin.  Med.  Journ.  April  1876. 
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its  articular  surfaces.  This  may  be  readily  done  by  making  an  incision  over  the 
whole  length  of  the  bone,  joined  by  shorter  perpendicular  cuts  in  front  and  behind, 
and  thus  turning  back  small  rectangular  flaps  including  the  whole  length  of  the  bone. 
It  is  better  to  commence  by  severing  it  from  the  cuneiform  bone,  as  in  dividing  it 
from  the  phalanx  the  plantar  arch  will  most  likely  be  wounded,  and  the  bleeding  may 
prove  somewhat  embarrassing  :  whereas  if  the  artery  be  not  divided  till  the  bone  is 
removed,  there  is  no  difficulty  in  tying  it.  No  splint  is  required.  The  great  toe  sinks 
down  somewhat  towards  the  tarsus,  but  the  foot  is  as  useful  in  progression  as  before. 
Should  single  metatarsal  bones  in  the  centre  of  the  foot  be  diseased,  it  is  better  to 
gouge  away  the  whole  of  the  diseased  part :  or  if  the  affection  seems  too  extensive,  to 
amputate  the  toe,  and  dissect  out  the  nie- 


Fig.  198. — From  a  Boy  in  whom  the  whole 
of  the  Diaphysis  of  the  Tibia  had  been 
removed.  To  show  the  shape  of  the 
limb  after  reproduction  of  the  bone,  and 
the  extent  of  the  resulting  shortening. 


tatarsal  bone  from  the  posterior  end  of  the 
wound. 

The  above  are  all  the  operations  of 
excision  which  it  seems  necessary  to  de- 
scribe particularly.  Dr.  Humphry  has 
removed  the  condyle  of  the  jaw ;  and  the 
same  surgeon  on  one  occasion  excised  a 
fractured  portion  of  the  patella ;  but  the 
superficial  position  of  these  bones,  and  the 
rarity  of  the  operations,  render  any  for- 
mal description  superfluous. 

The  operations  on  the  upper  and  lower 
jaw  have  been  described  in  connection 
with  the  surgery  of  that  part  of  the  body. 


Total  or  partial  resections  of  long  hones. 
When  the  entire  thickness  of  a  long  bone 
is  diseased,  it  may  sometimes  be  advan- 
tageous to  remove  the  diseased  portion 
only.  In  this  way  portions  of  the  ribs 
have  been  resected  on  account  of  caries, 
probably  in  order  to  avert  the  occurrence 
of  pleuritic  inflammation  from  the  neigh- 
bourhood of  the  diseased  bone  ;  an  opera- 
tion of  some  risk  and  very  doubtful  uti- 
lity ;  and  more  recently  in  order  to  give 
a  free  opening  in  cases  of  emjjyema.1  Or 
portions  of  the  shafts  of  the  ulna,  radius, 
tibia,  or  fibula  have  been  cut  out,  with  a 
view  of  promoting  the  healing  of  ulcers 
that  seemed  otherwise  incurable,  or  getting 
rid  of  an  obstinate  affection  of  the  bone. 
Many  operations  for  necrosis  are  also  erro- 
neously entitled  resections    of  the  shafts 

of  the  bones,  when  they  are  really  only  extractions  of  sequestra  :  but  in  a  few  cases 
the  necrosed  shaft  has  been  removed  while  vet  connected  to  the  living  bone. 


Such 


1  This  is  an  operation  which  is  now  common  enough,  and  more  especially  in  children. 
Its  main  object  is  to  allow  the  chest-wall  to  fall  inwards  towards  the  lung,  which  is  bound 
down  more  or  less  completely  to  the  spine  and  posterior  wall  of  the  thorax  :  though  the  other 
object,  that  of  providing  a  more  complete  opening  for  drainage,  is  also  important,  and  occa- 
sionally justifies  its  adoption  in  adidts.  One  of  the  lower  ribs  (the  seventh  or  eighth)  is 
usually  selected,  and  a  piece  between  one  and  two  inches  long  is  removed,  by  making  an 
incision  down  to  the  bone,  carefully  rasping  it  free  of  all  soft  parts,  including  the  periosteum, 
and  then  sawing  it  through  partly  from  above,  and  completing  the  section  with  bone-nippers. 
In  this  way  the  intercostal  vessels  and  nerve  will  escape  injury.  Some  surgeons  prefer  to 
remove  a  smaller  piece  of  two  contiguous  ribs. 
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operations,  however,  whether  undertaken  on  account  of  caries  or  necrosis,  too  often 
result  in  failure.  In  cases  of  necrosis  of  a  portion  of  the  thickness  of  a  bone,  resec- 
tion should  very  rarely  be  practised — perhaps  we  might  say  never,  unless  for  the 
relief  of  inflammatory  symptoms  propagated  from  the  diseased  bone  to  neighbouring 
organs.  Nor,  in  cases  of  necrosis  of  the  whole  thickness  of  the  shaft,  is  it  usually 
advisable  to  operate  until  the  old  shaft  has  separated  from  the  new  bone.  No  special 
directions  are  needed  for  these  operations.  The  chief  point  to  be  attended  to  is  to 
keep  as  close  to  the  bone  as  possible,  in  order  to  spare  not  merely  the  tendons,  vessels, 
&c.  which  may  lie  in  relation  with  the  diseased  bone,  but  also  the  periosteum  /  so  that 
there  may  be  as  good  a  prospect  as  possible  of  the  regeneration  of  the  part  removed. 


Fig.  199 — From  a  case  in  which  three  inches  and  a  half  of  the  Shaft  of  the  Femur  had  heen 
removed  subperiosteally.  The  knee  became  anchylosed  from  the  extension  of  suppuration 
into  the  joint.  The  first  figure  shows  the  amount  of  the  resulting  shortening,  which  is 
confined  entirely  to  the  femur.  The  cicatrix  on  the  inner  side  is  the  mark  of  °an  abscess. 
The  posterior  view  of  the  limb  shows  the  position  of  the  wound  from  which  the  bone 
had  been  extracted,  and  the  deformity  produced  by  the  anchylosis. 


Subperiosteal  excision  of  the  shafts  of  long  bones. — In  cases  of  diffuse  periosteal 
abscess,  it  will  occasionally  happen  that  the  whole  thickness  of  the  shaft  of  the  bone 
perishes,  and  becomes  separate,  or  separable  with  very  trifling  force,  from  the  adjoin- 
ing bone,  whether  at  the  epiphysial  lines,  or  at  some  part  of  the  continuity  of  the 
diaphysis.  In  such  cases  the  old  practice  was  either  to  amputate,  or  to  persevere  in 
the  expectant  treatment  until  a  sufficient  periosteal  deposit  of  bone  had  formed  to 
restore  the  integrity  of  the  shaft  and  support  the  muscular  movements.  I  have  in 
another  essay  2  expressed  my  conviction  that  the  latter  plan  of  treatment  should  be 
abandoned,  and  that  it  is  better,  speaking  generally,  to  remove  a  dead  piece  of  bone 


1  Diseases  op  the  Bones,  vol.  ii.  p.  303. 
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whenever  it  is  possible,  without  waiting  for  osseous  reproduction.  There  are  also 
cases,  as  I  believe,  where  the  subperiosteal  resection  of  the  whole  shafts,  or  of  large 
portions  of  the  whole  thickness  of  the  shafts  of  the  long  bones,  will  much  improve 
the  patient's  prospects  of  recovery,  and  in  all  probability  obviate  the  necessity  of 
amputation. 

Many  striking  cases  illustrative  of  the  advantages  of  this  operation  have  now  been  put  on 
record.  I  may  refer  to  a  case  of  a  hoy,  aged  10,  in  which  I  removed  the  whole  diaphysis 
of  the  tihia,  which  had  separated  from  both  its  epiphyses,  one  month  after  the  commencement 
of  acute  periostitis ;  to  another  in  which  I  removed  a  portion,  three  inches  and  a  half  in  length, 
of  the  shaft  of  the  femur  about  four  months  after  the  commencement  of  the  disease  and  before 
any  periosteal  bone  had  formed  (fig.  199)  : a  to  another  in  which  Mr.  Joseph  Bell,  of  Edinburgh, 
resected  a  still  larger  portion  of  the  femur ;  2  to  a  striking  case  by  Dr.  Oheever,3  of  Boston, 
U.S.,  of  resection  not  only  of  the  whole  diaphysis,  hut  also  of  the  lower  epiphysis  of  the 
tihia,  at  the  age  of  13,  where  nine  inches  of  hone  was  removed,  the  ligaments  of  the  ankle- 
joint  divided,  and  the  articular  end  of  the  tibia  formally  dissected  away  from  the  fibula  and 
astragalus,  good  motion  resulting ;  to  a  case  under  my  own  care,4  where  eight  inches  of  the 
shaft  of  the  tibia  was  removed  with  success,  although  it  was  necessary  to  saw  through  the 
living  bone  above,  and  although  the  abscess  had  burst  into  the  ankle-joint  below ;  to  three 
cases  which  may  be  found  in  M.  Ollier's  work,  above  referred  to,  under  the  care  of  Letenneur, 
Larghi,  and  Crus  y  Manso,  in  which  the  whole  diaphysis  of  the  tibia  was  successfully  removed  ; 
and  to  a  still  more  remarkable  case  by  Bockenheimer  in  the  '  Deutsche  Med.  Wochensch.' 
1879,  Nos.  50,  51,  where  the  whole  femur  was  extirpated,  from  the  hip  to  the  knee,  with 
reproduction  of  the  bone  and  a  useful  limb. 

In  all  these  cases,  in  which  the  whole  thickness  of  the  bone  is  removed  for  any 
considerable  length,  it  appears  to  me,  as  far  as  I  can  discover,  that  shortening  always 
ensues  when  the  bone  is  solitary,  as  the  femur  ;  and  almost,  if  not  quite  always,  when 
it  is  the  chief  bone  of  the~  limb,  as  the  tibia.5  The  head  of  the  fibula  in  these  cases 
experiences  a  gradual  displacement  upwards.  When  it  is  the  subordinate  bone,  as 
the  fibula,  or  of  equal  rank,  as  one  of  the  bones  of  the  forearm,  the  other  bone 
prevents  the  necessary  approximation  of  the  parts  under  muscular  contraction,  and 
the  reproduced  portions  of  the  bone  do  not  unite.  Such,  at  least,  has  been  my 
experience,  but  the  cases  are  as  yet  too  few  to  justify  any  confident  general  statement. 

The  operation  is  usually  one  of  extreme  facility.  A  very  free  incision  should  be 
made  along  the  superficial  aspect  of  the  bone,  and  the  periosteum  separated  by  means 
of  the  handle  of  the  scalpel,  or  other  blunt  instrument.  This  being  done,  a  chain- 
saw  is  to  be  passed  under  the  bone,  and  its  divided  ends  seized  with  the  lion-forceps 
and  gently  twisted.  If  they  will  come  away  from  the  epiphysial  lines,  the  operation 
is  over ;  otherwise  the  chain-saw  must  be  again  applied  at  the  limits  of  the  separated 
periosteum.  If  the  articular  end  is  also  to  be  removed,  its  ligaments  must  of  course  be 
divided.  It  is  far  more  satisfactory  to  find  the  separation  of  the  dead  bone  already 
complete,  than  to  have  to  make  the  division  of  the  dead  bone  from  the  living  with 
the  saw,  though  in  some  cases,  as  in  my  own  above  referred  to,  the  latter  proceeding 
has  proved  successful. 

Space  hardly  allows  of  a  proper  discussion  as  to  the  propriety  of  siich  operations  as 
these  under  different  circumstances.  In  all  the  instances  referred  to  the  operation  suc- 
ceeded. In  one,  in  which  I  removed  a  portion  only  of  the  shaft  of  the  tibia,  it  failed, 
and  amputation  became  necessary,  the  patient  recovering.  But  the  cases  have  been 
too  few  at  present  to  enable  us  to  judge  as  to  the  relative  safety  of  this  course  and 
amputation.  All  that  I  will  say  here  on  the  subject  is,  that  in  early  life  (and  most, 
if  not  all,  these  cases  occur  in  childhood),  when  the  whole  thickness  of  the  shaft  of 
the  bone  perishes  in  consequence  of  acute  periosteal  abscess,  and  is  separable  from 

1  Surqical  Treatment  of  Children's  Diseases,  2nd  edit.  pp.  391,  395. 

2  Brit.  Med.  Journ.  May  2,  1868. 

3  Surgical  Cases,  by  D.  W.  Oheever,  M.D.,  p.  15  ;  Boston,  1869. 

4  St.  George's  Hospital  Reports,  vol.  x.  p.  500. 

5  In  a  case,  however,  recorded  by  Mr.  W.  Pye  (Proc.  of  Royal  Med.-Chir.  Soc.  vol.  viii. 
p.  434)  the  patient  recovered  with  inappreciable  shortening  after  the  resection  of  the  whole 
diaphysis  of  the  tibia. 
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the  neighbouring  portions,  subperiosteal  excision  appears  to  me  to  be  indicated,  and 
should  be  performed  at  the  earliest  possible  period.  Many  of  these  cases  terminate 
in  the  most  gratifying  manner ;  and  a  patient  who  would  otherwise  have  been  con- 
demned to  amputation,  or  have  lost  his  life  by  pysernia,  rapidly  recovers  from  the 
profound  surgical  fever  which  accompanies  this  complaint,  and  regains  a  very  useful, 
though  somewhat  shortened  limb.  In  less  acute  cases,  where  the  amount  of  bone 
which  has  perished  is  smaller,  and  the  surgical  fever  does  not  run  so  high,  the  expec- 
tant treatment  is  certainly  justifiable  and  may  often  be  advisable. 

Timothy  Holmes. 
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SURGICAL    DISEASES    OE    CHILDHOOD. 


THE  surgery  of  the  diseases  of  childhood  naturally  divides  itself  into  three  different  classes. 
viz.  the  pathology  and  treatment  of,  1.  Malformations;  2.  Injuries  and  their  sequelae ; 
8,  Diseases.  The  purport  of  this  essay  is  not  to  give  a  complete  account  of  each  of  these 
subjects,  inasmuch  as  many  of  their  topics  have  been  treated  elsewhere  ;  hut  to  indicate  the 
matters  with  which  the  surgery  of  childhood  is  principally  concerned  ;  to  point  out  to  the 
reader  whereabouts  in  this  work  such  of  those  matters  as  have  been  included  in  previous  essays 
may  be  found  ;  and  to  give  a  short  account  of  those  which  have  not  been  elsewhere  treated.1 
It  is  a  very  well-known  fact  that  children  will  sometimes  bear  severe  accidents  or  surgical 
operations  without  any  injury  to  their  general  health ;  while  at  other  times  much  slighter  in- 
juries or  operations  are  followed  by  very  alarming  symptoms,  and  sometimes  even  by  death, 
although  the  child  does  not  seem  unhealthy,  and  is  not  much  reduced  by  disease ;  so  that 
children  are  sometimes  said  to  bear  operations  better  than  adults,  and  sometimes  the  reverse. 
It  is  not  always  easy  to  explain  this  discrepancy  ;  but  the  main  principle  to  be  borne  in  mind 
in  operations  on  children  seems  to  be  this — that  children  bear  the  loss  of  blood,  and  all  other 
causes  of  sudden  shock,  worse  than  adults:  but  bear  protracted  suppuration  and  long  confine- 
ment to  bed  better,  and  are  far  less  liable  to  the  secondary  complications  of  wounds.  Erysi- 
pelas in  its  milder  form  is  not  very  rare  in  children's  hospitals,  where  the  spreading  or 
ulcerative  variety  of  phagedsena  may  also  be  occasionally  seen  ;  and  the  condition  usually 
known  as  diffuse  phlebitis  is  also  met  with,  though  more  rarely ;  but  pyaemia,  though  not 
unknown,  is  exceedingly  rare  ;  and  diifuse  cellular  inflammation  (or  phlegmonous  erysipelas) 
is  almost,  if  not  quite,  unknown. 

Our  first  care  in  operations  on  children  must  be  to  avoid  shock.  Haemorrhage  is  the 
chief  cause  of  shock,  where  anaesthetics  are  used  ;  but  when  this  is  not  the  case,  pain,  terror, 
and  struggling  are  also  most  efficient  causes  of  prostration,  and  more  especially  in  protracted 
operations.  Even  when  the  child  is  under  anaesthesia,  a  very  protracted  operation  is  liable  to 
be  followed  by  prostration — both  because  long  operations  generally  involve  the  loss  of  much 
blood,  and  because  the  prolonged  administration  of  an  anaesthetic  is  itself  a  very  serious  cause 
of  depression.  But  operations  in  children  are  often  made  longer  by  the  necessity  which  there 
is  for  examining  the  parts  at  the  time  of  the  operation,  since  the  child  will  not  permit  this  to 
be  done  without  the  anaesthetic.  In  all  cases,  however,  in  which  it  is  possible,  this  examina.- 
tion  should  be  performed  a  few  days  previously  ;  and  the  surgeon  should  come  prepared  to 
begin  the  operation  at  once.  If  the  proceeding  is  of  such  a  nature  that  the  child  must  neces- 
sarily be  kept  for  a  long  while  under  the  influence  of  the  anaesthetic,  it  seems  a  good  plan  to 
administer  a  stimulant  a  little  while  before,  such  as  a  glass  of  wine  or  a  little  sal-volatile. 

This  mention  of  the  grave  symptoms  which  may  follow  upon  the  pain  and  shock  of  an 
operation  naturally  introduces  the  consideration  of  the  administration  of  anaesthetics  in  child- 
hood.    No  department  of  surgery  has  profited  more  by  the  discovery  of  anaesthetics  than  that 

1  The  following  list  comprises  most  of  the  topics  in  the  foregoing  pages  which  relate  exclusively  to 
diseases  peculiar  to,  or  more  usually  met  with,  in  childhood :  Noma, or  cancrum  oris,  vol.  i.  p.  142  ;  Trismus 
nascentium,  p.  200  ;  Scrofula,  p.  216  et  sqq.  ;  Congenital  cutaneous  cysts,  pp.  257-259  ;  Vascular  tumours, 
p.  270  ;  Burns  and  scalds,  p.  387  et  sqq.  ;  Separation  of  epiphyses,  p.  408  ;  Incomplete  fractures,  p.  410  ; 
Depressions  of  the  skull,  p.  582  ;  Foreign  bodies  iu  the  ear,  vol.  ii  p.  132  ;  and  in  the  nose,  vol.  i.  p.  717 ; 
Burn  and  scald  of  the  larynx,  pp.  751  et  sqq. ;  Foreign  bodies  in  the  air-passages,  p.  756  ;  Laryngotomy 
and  tracheotonry,  p.  772  ;  Rupture  of  the  thoracic  viscera,  without  wround,  p.  859  ;  Rupture,  of  the  urethra, 
p.  926  ;  Dislocation  of  the  head  of  the  radius,  p.  985  ;  Supernumerary  auricles,  vol.  ii.  p.  131  ;  Orthopedic 
surgery,  p.  227  et  sqq  ;  Diffuse  periostitis,  p.  282  ;  Scrofulous  disease  of  bone,  p.  303  ;  Scrofulous  disease  of 
joints,  p.  342  ;  Hip-joint  disease,  p.  363  ;  Spinal  disease,  p.  401  ;  Tongue-tie,  p.  553  ;  Gumboil,  p.  447  ;  Con- 
genital hypertrophy  of  gums,  p.  456  ;  Exanthematous  jaw-necrosis,  p.  480 ;  Diphtheria  and  croup,  p.  620  et 
sqq. ;  hnlarged  tonsils,  p.  492  ;  Cleft  palate,  p.  498  ;  Najvus  of  lips  and  cheeks,  p  317;  Congenital  cysts  of 
the  mouth,  p.  523;  Congenital  malformation  of  intestines,  p.  711  ;  Intussusception,  p.  719  ;  Congenital 
hernia,  p.  752  ;  Prolapsus  of  rectum,  p.  842  ;  Polypus  of  rectum,  p.  864  ;  Extroversion  of  Madder,  vol.  iii.  pp. 
180  and  688  ;  Incontinence  of  urine  in  children,  p.  192  ;  Hypospadias  and  epispadias,  pp.  207  and  686  ;  Stone, 
p.  235  et  sqq.;  Congenital  malformations  of  vagina,  p.  393  ;  Imperfect  development  and  retention  of  testis, 
p.  461  et  sqq. ;  Congenital  hydrocele,  p.  490  ;  Means  of  strangulation  of  ua;vi,  p.  657  ;  Harelip,  p.  676  : 
Contracted  cicatrices,  p.  691.  Besides  these,  all  affections  of  the  eye,  the  ear,  the  skin  and  its  appeudages, 
and  the  various  excisions,  will  be  found  in  the  essays  devoted  to  those  subjects. 
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-which  is  concerned  with  children's  diseases.  It  is  very  frequently  quite  impossible  to  examine 
a  diseased  joint  satisfactorily  and  thoroughly,  to  sound  for  stone,  or  to  perform  any  other  ex- 
amination which  either  lasts  long  and  produces  pain,  or  which  requires  quiet  and  silence, 
without  rendering  the  child  unconscious.  Hence  the  administration  of  ether  and  chloroform 
is  of  daily  occurrence  in  our  children's  hospitals ;  and  the  very  great  rarity  of  accidents  from 
such  administration  shows  that  in  all  essential  particulars  chloroform  (which  is  the  anaesthetic 
usually  employed)  is  as  safe  as  it  is  certainly  efficient.  But  chloroform  often  causes  unpleasant, 
and  sometimes  even  alarming,  symptoms  ;  and  although  I  have  not  yet  had  the  misfortune  to 
witness  a  fatal  result,  I  saw  one  case  in  which  the  patient  was  only  revived  by  a  vigorous 
application  of  restorative  measures  from  a  condition  of  apparent  death.  The  unpleasant  symp- 
toms referred  to  are  chiefly  the  rapid  fluctuations  of  pulse,  and  the  tendency  to  sudden 
congestion  and  stertor.  If  these  threatening  symptoms  be  overlooked,  and  chloroform  still 
given,  the  pulse  and  respiration  may  be  suddenly  suspended,  and  alarming  or  even  fatal 
symptoms  ensue.  So  that  it  is  always  necessary  to  watch  the  pulse  closely,  and  to  give 
chloroform  with  great  caution  in  children,  even  when  they  breathe  it  quietly  ;  and  still  more 
when,  from  their  struggling  and  crying,  the  anaesthetic  is  taken  in  irregular  and  often  very 
full  doses.  Usually  after  such  struggles  the  child  passes  almost  at  once  into  an  insensible 
condition  ;  and,  as  soon  as  this  occurs,  the  chloroform  should  be  administered  only  to  such  an 
extent  as  to  prevent  struggling.  Both  children  and  grown  people  when  under  chloroform  will 
give  indications  of  pain,  while  the  real  feeling  of  pain  (at  least  if  tested  by  the  patient's  remem- 
brance of  the  operation)  is  quite  absent.  It  is  therefore  not  necessary  for  the  comfort  of  the 
patient  that  every  movement  and  every  sound  indicative  of  pain  should  be  suppressed. 

When  asphyxia  comes  on,  prompt  measures  will  almost  always  save  the  patient.  The 
tongue  should  be  at  once  pulled  as  far  as  possible  out  of  the  mouth  with  a  pair  of  forceps, 
and  artificial  respiration  should  be  resorted  to.  Whatever  difference  of  opinion  may  exist  as 
to  the  most  effectual  method  of  performing  artificial  respiration  in  other  cases,  I  should  think 
that  a  very  little  experience  would  convince  anyone  that  in  those  at  least  of  asphyxia  from 
chloroform  in  childhood,  the  most  natural  and  simple  method  is  also  the  best,  viz.  by  manipula- 
tion of  the  ribs,  which  is  best  done  in  the  position  recommended  by  Dr.  Howard.1 

It  does  not  appear  that  there  are  any  limitations  to  the  use  of  anaesthetics  in  childhood.  I 
have  administered  them  at  the  earliest  periods  of  life,  and  believe  that,  with  proper  care, 
operations  are  safer  with  them  than  without  them,  even  in  the  most  exhausted  and  puny  in- 
fants. In  harelip  and  other  operations  about  the  mouth  which  do  not  last  a  long  time  I  rarely 
administer  chloroform,  although  I  have  no  strong  objection  to  doing  so  ;  but  in  all  other  painful 
proceedings  the  general  rule  should  be  to  give  it.  One  motive,  however,  for  the  use  of 
anaesthetics  is  absent  in  children,  since  they  have  little  apprehension  of  the  operation,  and 
thus  do  not  suffer  from  those  agonies  of  anticipation  which  are  often  the  worst  part  of  a 
surgical  operation  to  an  adult. 

As  soon  as  the  child  has  recovered  consciousness,  the  smarting  of  the  wound,  and  the  re- 
membrance of  his  fright,  make  him  cry  violently  ;  and  then,  unless  vomiting  seems  probable, 
it  is  well  to  give  a  few  drops  of  laudanum,  proportioning  the  dose  to  the  child's  age.  But  in 
other  cases  the  operation  is  succeeded  by  a  quiet  sleep.  Vomiting,  which  is  very  common 
with  children,  even  if  they  have  had  no  food  for  some  time,  usually  subsides  before  conscious- 
ness is  completely  restored,  and  is  very  seldom  troublesome. 

Serious  operations  in  children  are  almost  always  followed  by  smart  fever.  This  is,  howrever, 
usually  transitory,  and  subsides  with  the  commencement  of  suppuration,  and  it  may  be  much 
diminished  by  irrigating  the  wound  with  water  dropped  out  of  a  bottle  by  means  of  a  lamp- 
wick,  or  the  application  of  ice,  as  recommended  by  Professor  Esmarch,  or  of  Leiter's  tubes. 
The  greater  probability  of  union  by  first  intention  in  children  makes  it  justifiable  to  close 
wounds  which  would  be  left  to  granulate  in  the  case  of  an  adult  patient ;  but  any  dressing 
which  is  likely  to  prove  painful,  whether  in  application,  in  use,  or  in  removal,  ought  to  be 
avoided  as  much  as  possible. 

MALFORMATIONS. 

Table  of  Malformations. 

Of  the  whole  body,  or  general.     Double  monsters;  attached  foetal  remains. 
Of  the  head  and  face.     1.  Of  the  mouth  :  congenital  fissure  ;  harelip  ;    fissured   palate.2 

congenital   closure    or    atresia   oris ;    micro- 
stoma congenitum. 

2.  Of  the  nose  :       congenital  absence. 

„         fissure. 

3.  Of  the  eye :  8  ,,         defects  of  iris. 

„         cataract. 

,,         closure  of  the  lids. 

4.  Of  the  head  :  4  cephalsematoma,  congenital  tumours ;  meningo 

and  encephalo-cele. 
Of  the  spine.     Spina  bifida ;  congenital  tumours. 

'    Brit.  Med.  Journ.  June  1 8,  25,  1881 . 

2  Treated  of  above,  see  the  essays  on  Diseases  of  the  Mouth  and  on  Plastic  Surgery. 

"  Treated  of  in  the  essay  on  Diseases  ok  the  Eye,  vol.  ii. 

4  Trealeil  of  in  the  essay  on  REGIONAL  SURGERY. 


ATTACHED    FCETUS.  779 

Of  the  neck.     Congenital  closure  of  oesophagus  ;  congenital  stricture.1 
Of  the  thorax.  „        fissure  of  the  bones  ;  malformation  of  heart.1 

Of  the  abdomen,  &c.      Congenital  defect    of  parietes ; 1  malformation  of  viscera;1  im- 
perforate rectum  ;  congenital  hernia  ;  ~  undescended  and  retained  testis.3 
Congenital  adhesion  and  imperforation  of  vagina.4 

Hypo-  and   epi-spadias ;    extroversion   of    the   bladder.5     Hermaphro- 
ditism.    Congenital  defects  of    the   pelvis.1     Imperforation    of    the 
urethra. 
Of  the  limbs.     Deficiency  of  bones  and  limbs ; l  supernumerary  fingers  and  toes ;  webbed 
fingers  and  toes  ;.  congenital  dislocations  ;  fracture  and  amputation  in  utero. 

Attached  Fcettjs. — In  very  rare  instances  twins  become  attached  in  the  womb,  and  are  born 
thus  into  the  world  ;  and  this  in  two  different  conditions,  viz.  either  as  two  living  individuals 
united  at  some  part  of  their  bodies  ;  or  one  foetus  is  only  imperfectly  developed,  and  in  this 
imperfect  condition  is  attached  to  the  other  as  a  parasite. 

Of  the  first  condition  the  Siamese  twins,  the  Hungarian  sisters,  and  the  pair  of  black  girls 
recently  exhibited  in  London,  are  the  best-known  examples.  The  only  purely  surgical  ques- 
tion which  occurs  with  reference  to  the  treatment  of  such  cases  of  monstrosity  is  as  to  the 
expediency  of  dividing  the  connecting  ligament,  and  setting  them  free  from  what  is  not 
merely  a  restraint  but  also  a  grave  danger,  since  the  death  of  one  twin  must  necessarily  in- 
volve that  of  the  other.  In  a  work  like  the  present  it  would  be  absurd  to  waste  space  upon 
such  curiosities  of  surgical  practice,  in  the  treatment  of  which  the  surgeon  would  be  bound  to 
have  recourse  to  the  authorities  specially  devoted  to  the  subject.6  It  may,  however,  be  stated 
in  general  terms  that  when  important  parts  (such  as  the  anus)  are  common  to  the  twins,  the 
operation  is  impossible  ;  that  when  the  connection  is  in  or  near  the  buttock,  a  communication 
may  fairly  be  supposed  to  exist  betwen  the  spinal  columns,  which  would  render  any  opera- 
tion fatal ;  but  that  when  the  connection  is  sideways,  and  the  band  of  moderate  thickness  and 
extent,  the  operation  ought  to  be  attempted,  and  has  been  performed  with  success ; 7  also  that 
if  one  twin  die  before  the  other,  an  attempt  might  be  made  to  cut  the  dead  one  away. 

The  second  class  of  joined  twins — viz.  that  in  which  one  of  the  twins  is  only  slightly  de- 
veloped, and  included  in  the  living  twin  as  a  parasitic  growth — is  of  considerably  more  im- 
portance in  surgery  than  the  former,  since  both  the  diagnosis  and  the  treatment  become  occa- 
sionally matters  of  considerable  doubt  and  difficulty.  I  shall  consider  these  cases  under  the 
natural  division  of  attached  parasites  and  included  parasites  ;  but  we  must  not  forget  that  this 
division,  however  natural,  is  not  to  be  trusted  in  practice,  since  a  great  part  of  the  attached 
parasite  may  be  included.  However,  the  difference  is  so  striking  between  those  cases  in  which 
large  parts  of  the  parasitic  foetus  (usually  terminating  in  more  or  less  rudimentary  extremi- 
ties) hang  pendulous  from  the  principal  organism,  and  those  in  which  the  parasitic  remains 
form  a  mere  tumour  which  may  not  even  be  prominent  under  the  skin,  that  the  distinction  will 
always  be  made. 

No  difficulty  of  diagnosis  can  exist  in  the  case  of  the  attached  parasite.  The  advantages 
and  the  feasibility  of  removing  it  from  the  body  to  which  it  is  appended  will  depend  in  a 
great  measure  upon  the  place  and  extent  of  its  attachment,  and  partly  upon  the  nature  of  the 
parasite  itself.  If  a  large  part  of  the  imperfect  twin  is  attached  in  the  near  neighbourhood 
of  vital  organs,  as  in  the  case  of  the  Asiatic,  whose  cast  is  in  so  many  museums,  having  a 
large  part  of  the  body  and  both  extremities  of  another  foetus  hanging  from  his  thorax,  much 
care  would  be  required  in  attempting  the  removal  of  the  parasitic  growth.  Still  there  would, 
I  should  suppose,  be  no  insuperable   difficulty  in  amputating  at  any  rate  so  much  of  it  as 

1  Nothing  is  said  about  these  malformations  here,  since  they  do  not  admit  of  surgical  treatment. 

2  See  the  essay  on  Hernia.  3  See  the  essay  on  Diseases  of  the  Male  Organs. 

4  See  the  essay  on  Diseases  of  Women.         5  See  the  essay  on  Diseases  of  the  Urinary  Organs. 

6  Amongst  which  may  be  specially  mentioned  Dr.  VV.  Braune's  work  entitled  Die  Doppelbildungen unci 
angebornen  Geschwulste  dr.r  Kreuzbeingegend,  where  all  the  known  cases  of  twins  attached  in  the  sacral 
region  are  given,  up  to  the  date  of  the  work. 

7  The  case  in  which  adhering  twins  were  successfully  separated  is  related  by  Konig  in  the  Ephem.  Ger- 
manicee  (nat.  cur.),  1690,  vol.  viii.  dec.  ii.  obs.  145. 

A  drawing  is  given  of  them  united  by  a  band,  which  is  described  as  stretching  from  the  ensiform 
cartilage  to  the  umbilicus,  and  as  being  an  inch  broad,  one  and  a  half  inches  deep,  and  live  inches  long. 
The  umbilical  cord  was  single,  and  contained  four  arteries  and  two  veins.  Its  lower  part  was  attached  to 
the  band,  and  it  seems  doubtful  whether  the  band  was  really  anything  more  than  a  fusion  of  the  two  cords. 
A  ligature  was  put  upon  it  first,  and  then  it  was  divided  with  a  knife-  The  separation,  he  says,  was 
etfected  '  ligatura  praegressa,  indies  strictiori,  dein  cultelli  scissura.'  Mr.  Startin  proposed  a  similar  plan 
for  the  separation  of  the  Siamese  twins,  by  surrounding  the  connecting  band  with  a  metallic  girdle,  formed 
of  two  parts  sliding  on  each  other,  and  hooped  together  by  pegs  or  notches.  One  of  these  notches  being 
drawn  in  every  day  the  girdle  would  be  imperceptibly  tightened,  till  merely  a  thin  band  of  skin  would 
remain,  which  could  be  severed  without  any  risk  {Brit.  3Ied.  Journal,  Feb.  20,  1869).  An  examination 
of  the  uniting  band  and  of  the  abdominal  viscera  of  these  twins  was  made  after  their  death,  and  will  be 
found  described  in  the  Trans,  of  the  Coll.  of  Physicians  of  Philadelphia,  1875.  The  two  livers  were  in  such 
close  contiguity  in  the  band,  and  the  two  portal  circulations  had  so  free  an  anastomosis,  that  in  the  opinion 
of  Dr.  Pancoast  no  operation  for  their  separation  could  have  been  successfully  performed  in  adult  life, 
though  he  believed  that  it  might  possibly  have  been  successful  in  infancy,  and  that  '  it  would  have  been 
the  part  of  wisdom  and  humanity  to  make  the  effort.'  He  also  thought  that  after  the  death  of  the  first 
twin,  his  body  might  have  been  separated  from  the  other  by  dividing  the  band  close  to  the  dead  body. 
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would  restore  the  person  to  a  natural  appearance  when  clothed.  A  clamp  might  be  fixed 
tightly  on  the  neck  of  the  tumour,  or  large  vessels  might  be  discovered  and  tied  before  the 
operation,  or  the  pedicle  might  be  severed  by  gradual  strokes  of  the  knife  and  the  vessels  tied 
as  they  were  divided,  or  finally  the  question  of  piecemeal  amputation  at  several  sittings  might 
be  entertained.1 

The  removal  of  such  parasites  when  they  occupy  (as  they  far  more  often  do)  the  pelvic 
region  is  very  necessary  to  the  patient's  comfort ;  but  here,  before  their  removal  is  decided 
on,  the  question  of  their  nature  and  connections  must  be  very  carefully  considered.  In 
those  cases  of  double  monsters  (like  the  Hungarian  sisters)  where  the  twins  are  attached  by 
a  broad  band  near  the  buttocks,  it  has  always  been  found  that  either  the  rectum,  genitals,  or 
lower  end  of  the  spinal  column,  or  all  these  parts,  were  common  to  both  bodies  ;  and  there- 
fore that  the  twins  could  not  be  separated  without  fatal  consequences.  But  when  the 
deformity  is  that  which  is  commonly  called  '  the  human  tripod,'  in  which  the  two  legs  of 
another  foetus,  blended  together  into  one,  are  attached  to  the  pelvis,  no  such  connection  is 
probable.  The  genitals  of  the  parasitic  foetus  as  well  as  the  spinal  column  are  probably 
absent ;  and  if  they  were  developed,  it  would  still  be  possible  in  many  cases  to  remove  the 
projecting  extremities.  In  cases  of  tripodism,  therefore,  amputation  should  be  practised, 
especially  on  males,  in  whom  the  defect  could  oidy  be  concealed  from  view  by  condemning 
them  to  wear  female  clothing.  All  the  published  cases  of  this  deformity  will  be  found 
collected  in  the  work  of  Braune,  '  Die  Doppelbildungen,'  &c.  I  would  especially  call  attention 
to  the  case  (mentioned  in  that  work  on  p.  20)  of  Anna  M.  Przesomyl,  a  Bohemian.  She 
was  shown,  at  six  years  of  age,  to  the  Gesellsch.  d.  Naturforscher  in  Prague,  and  had  then 
an  irregular  oval  swelling,  covered  by  the  normal  skin,  hanging  from  the  buttock  by  a 
pedicle,  so  that  it  struck  against  the  legs  when  she  walked.  The  skin  was  healthy,  except 
over  the  pedicle,  where  it  was  thin,  and  almost  like  mucous  membrane.  Bodies  resembling 
long  bones  could  be  felt  in  the  tumour,  and  there  were  '  evident  traces '  of  fingers  or  toes 
projecting  from  its  lower  part.  Foetus  in  foetu  was  universally  diagnosed.  As  no  evidence 
could  be  obtained  of  the  extent  of  the  tumour  inside,  or  of  the  nature  of  the  connection 
with  the  pelvic  organs  or  spine,  the  operation  was  declined.  The  child  was  then  taken  about 
as  a  show,  and  seen  by  all  the  anatomists  and  surgeons  of  Germany,  Holland,  Sweden,  and 
Denmark.  Dieffenbach  proposed  to  remove  the  parasitic  growth  ;  but  the  father  would  not 
consent  on  accoimt  of  the  gain  which  he  made  by  showing  the  child.  The  parasite  grew  ; 
but  her  health  continued  quite  good.  At  sixteen  she  determined  to  have  it  removed  (although 
she  could  walk  quite  upright,  and  had  perfect  health),  so  much  did  she  sutler  from  the 
weight  of  the  parasite.  Its  shape,  size,  &c.  are  shown  in  an  engraving  in  Braune 's  work. 
The  length  was  about  26  inches  ;  the  weight  was  guessed  at  about  20  pounds ;  the  pedicle, 
which  passed  into  a  kind  of  niche  in  the  buttock,  was  about  as  thick  as  the  forearm.2  It 
was  successfully  amputated  through  its  first  swollen  portion,  leaving  a  considerable  stump  ; 
but  this  stump,  which  would  never  heal,  was  accidentally  attacked  with  gangrene  in  con- 
sequence of  a  fall,  and  was  then  successfully  removed  by  ligature  and  sawing  through  its 
bony  connections.     In  the  end  the  girl  seems  to  have  been  quite  cured.3 

I  need  not  dwell  here  on  the  cases  of  included  parasites  (i.e.  foetal  remains  forming  a 
tumour,  either  subcutaneous  or  in  one  of  the  great  cavities  or  viscera),  since  such  cases  must 
be  treated  on  the  same  rules  as  any  other  innocent  tumour. 

Congenital  Sacral  Tumours. — In  connection  with  these  cases  of  included  foetus  and 
attached  foetus  we  must  also  speak  of  those  rare  cases  in  which  congenital  tumours  are  found 
in  the  sacral  region,  which  have  no  distinct  marks  of  parasitic  origin.  Such  are  the  cystic, 
fibroid,  and  fatty  congenital  tumours. 

These  tumours  it  is  important  on  many  grounds  to  distinguish  from  the  included  and 
attached  parasites.  They  are  divided  by  Braune  into  three  categories:  1.  coccygeal 
tumours,  which  are  compound  cystic,  and  other  congenital  and  more  or  less  solid  tumours  of 
this  region ;  2.  simple  cysts ;  3.  caudal  excrescences  and  lipomata.  The  first  class  are  of 
various  compositions,  and  grow  more  or  less  rapidly.  They  are  intimately  connected  to  the 
sacrum  and  to  the  coccjtx,  when  that  bone  is  developed  ;  and  they  very  frequently  are  in 
connection  with  the  spinal  membranes.  When  the  spinal  canal,  however,  is  closed,  they 
usually  spring  from  the  interior  of  the  pelvis,  and  press  the  coccyx  backwards.  The  anus 
is  displaced  forwards,  and  the  growth  is,  according  to  Braune,  always  limited  by  the  edge 
of  the  gluteus  maximus  muscle.     Operative  interference  with  such  tumours  is  in  the  highest 

1  I  have  been  informed  by  Dr.  Pancoast,  jun.,  of  Philadelphia,  of  a  case  in  which  his  father  success- 
fully removed  with  the  ecraseur  an  attached  parasite  from  the  facial  region.  The  photographs  of  the 
child  before  and  after  operation  are  in  the  Museum  of  St.  Bartholomew's  Hospital.  This  operation  seems 
to  have  been  done  in  early  infancy  ;  and  it  would  probably  be  in  most  cases  advisable  to  make  the  attempt 
as  .soon  as  possible.  More  than  ordinary  complications  in  the  operation,  or  unusual  weakness  of  the  infant, 
might  induce  the  surgeon  to  wait  for  a  time.  The  photographs  referred  to  show  that  the  parasitic  foetus 
was  attached  to  one  cheek  of  the  living  child,  that  the  body  was  provided  with  rudimentary  extremities, 
and  ended  in  a,  large  fibro-fatty  mass;  and  that  on  cutting  it  open  many  of  the  parts  of  the  natural  body 
could  be  distinctly  traced  in  it,  especially  the  gastro-intestinal  tract.  The  only  harm  that  was  occasioned 
by  its  removal  appears  to  have  been  that  a  fistula  into  the  mouth  of  the  infant  was  left  in  consequence  of 
tin-  buccinator  muscle  having  been  prolonged  into  the  coverings  of  the  parasitic  foetus,  and  having  been 
injured  in  ils  removal.     The  case  occurred  many  years  ago  ;  but  I  believe  was  never  published  in  extenso. 

-  Frag.  Vierteljahrsschrift,  1850,  vol.  xxv.  p.  74. 

3  Other  instances  of  the  successful  removal  of  these  superfluous  limbs  will  be  found  in  my  work  on  the 
Surgical   Treatment  of  Children's  JJiseases,  2nd  edition,  pp.  11,  12. 
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degree  dangerous,  and  should  by  all  means  be  avoided  If  possible,1  tliough  the  occurrence 
of  convulsions  or  other  symptoms  dangerous  to  life  may  induce  the  surgeon  in  rare  instances 
to  interfere.  Such  was  the  case  in  the  only  tumour  of  this  kind  which  I  have  myself  seen. 
It  was  in  appearance  a  simple  fatty  tumour,  but  was  connected  with  the  interior  of  the 
spinal  canal,  and  had  caused  convulsions.  It  was  extirpated  with  success  by  Mr.  Athol 
Johnstone,  whom  I  assisted  in  the  operation.  We  both  saw  distinctly  the  bulging  and 
pulsation  of  the  spinal  membranes  after  the  removal  of  the  tumour.  The  child  died  of  another 
disease  some  months  afterwards ;  and  the  nature  of  the  tumour  was  proved  by  dissection.3 

The  other  descriptions  of  congenital  sacral  tumour,  viz.  the  cystic  and  the  caudal  or 
lipomatous,  are  apparently  somewhat  less  dangerous,  especially  the  former,  although  none 
of  these  tumours  can  be  operated  on  without  risk. 

The  main  points  in  the  consideration  of  these  rare  affections  are  to  distinguish  if  possible 
between  the  congenital  tumour  and  the  parasite,  and  to  determine  in  the  case  of  either  of 
them  whether  there  is  any  connection  with  the  interior  of  the  spinal  canal  or  with  the  pelvic 
viscera.  The  distinction  between  the  parasites  which  do  not  show  characteristic  shapes  (as 
those  do,  for  instance,  which  terminate  in  fingers  and  toes)  and  the  tumours  is  by  no  means 
easy.  Even  after  removal  from  the  body,  it  is  not  always  possible  to  be  confident  as  to  those 
which  contain  a  number  of  cysts  mixed  with  various  tissues,  such  as  shapeless  masses  of 
cartilage  and  bone,  whether  these  tissues  are  parts  of  an  undeveloped  foetus  or  mere  accidental 
formations.3 

In  my  work  on  the  f  Surgical  Treatment  of  Children's  Diseases '  (p.  14)  is  the  account 
of  a  very  large  congenital  tumour,  of  the  compound  cystic  variety,  projecting  in  the  left 
buttock,  and  attached  near  the  coccyx,  which  I  removed  successfully  from  a  female  child, 
three  years  of  age.  The  tumour  was  so  intimately  connected  with  the  lower  bowel  that  it 
had  an  impulse  on  coughing  just  like  a  hernia.  The  large  cyst  contained  fluid,  resembling 
cream  in  colour,  but  very  fetid.  At  its  base  were  some  smaller  cysts,  but  no  distinct,  traces 
of  any  fcetal  structure.  A  somewhat  similar  case,  under  the  care  of  M.  Stoltz  of  Strasburg, 
appears  to  have  been  of  the  dermoid  variety.4  Numerous  other  instances  of  the  successful 
extirpation  of  these  congenital  sacral  tumours  have  been  put  on  record. 

In  congenital  sacral  tumour,  whether  from  fcetal  inclusion  or  not,  the  question  of  surgical 
interference  depends  not  on  the  origin  but  on  the  connections  of  the  tumour :  there  are  fcetal 
tumours  which  may  be  removed  with  perfect  success,  while  there  are  other  tumours,  not 
fcetal,  in  which  the  formation  may  be  so  far  within  the  pelvis  as  to  be  inaccessible  to  the 
knife.  Another  point  is,  I  think,  equally  clear  from  the  records  of  the  treatment  of  such 
cases,  viz.  that  the  total  removal  of  the  tumour  is  a  safer  course,  if  surgical  interference  is 
admissible  at  all,  than  any  partial  operation. 

In  fact,  it  is  difficult  to  see  what  useful  purpose  is  to  be  served  by  these  partial  pro- 
ceedings. Either  the  tumour  is  within  reach  of  dissection,  or  it  is  not.  If  it  be,  and  if  the 
operation  be  undertaken  in  childhood,  and  the  operator  succeed  in  removing  the  tumour 
entire,  there  is  hardly  an  instance  on  record  in  which  the  operation  failed  of  success  in  un- 
complicated cases.  But  suppose,  on  the  other  hand,  that  the  tumour  passes  so  deeply  into 
the  pelvis  as  to  be  beyond  the  reach  of  the  knife  ;  what  prospect  is  there  then  that  even  a 
child,  far  less  an  adult,  could  survive  the  diffuse  cellular  inflammation,  the  consequent  abscess 
in  contact  with  the  pelvic  peritonaeum,  and  the  possible  visceral  complications  which  would 
follow  from  laying  open  such  a  cyst  with  a  view  to  its  obliteration  by  granulations,  or  from 
passing  a  seton  through  it,  or  from  injecting  it  with  an  irritating  fluid  ?  I  think  it  undeniable 
that  in  any  doubtful  case  the  more  prudent  course  would  be  to  endeavour  to  remove  the  tumour ; 
and  if  this  turns  out  to  be  impossible,  then  as  a  pis-aller  to  remove  as  much  of  it  as  possible, 
and  leave  the  remaining  cavity  to  granulate  up.  I  speak  of  it  as  a  cavity  because  these 
tumours  are  generally  more  or  less  cystic  ;  and  I  should  suppose  that  the  prolongation  of  a 
solid  tumour  deep  into  the  body  could  be  ascertained  before  operation. 

The  question,  then,  resolves  itself  into  discovering  the  connections  of  the  tumour  as  far 
as  possible — -whether  it  communicates  with  the  spinal  canal,  with  the  rectum  or  bladder,  or 
passes  up  so  far  into  the  pelvis  as  to  be  inaccessible.  The  diagnosis  must  be  allowed  to  be 
sometimes  very  difficult.  If  the  tumour,  as  in  my  case,  be  situated  quite  to  one  side  of  the 
middle  line,  the  idea  of  its  spinal  origin  may  be  laid  aside  ;  but  in  all  doubtful  cases  the 
nature  of  the  fluid  contained  in  the  sac  should  be  very  carefully  ascertained  by  puncture  and 
subsequent  chemical  analysis.  The  communication  with  the  spinal  canal  is  often  so  small 
as  to  escape  detection  by  physical  examination  ;  so  that  if  a  tumour  lying  in  or  near  the 
middle  line  contains  fluid  resembling  that  of  spina  bifida,  it  must  be  regarded  as  of  spinal 
origin  ;  and  no  attempt  should  be  made  to  extirpate  it,  unless  it  seems  absolutely  necessary 
in  order  to  preserve  life. 

The  communication  of  a  tumour  of  this  kind  with  the  rectum  can  be  judged  of  by  the 

1  Branne  gives  reference  tn  4fi  cases,  in  16  of  which  operative  measures  were  attempted  ;  but  in  onlv 
5  with  success.  In  all  5  extirpation  was  the  method  adopted,  which  is  much  preferable  to  ligature  or 
puncture.  The  subdivisions  which  Dr.  Brauue  makes  of  this  class  of  tumours  are  not  necessarv  for  our 
purpose. 

2  Path.  Soc.  Trans,  vol.  viii.  pp.  10-28. 

5  This  remark  is  illustrated  by  a  preparation  in  St.  George's  Hospital  Museum,  consisting  of  a  number 
of  irregular  pieces  of  bone  from  a  congenital  tumour  removed  by  Sir  13.  Brodie  from  the  sacral  region. 
The  operation  proved  fatal. 

4  See  the  French  translation  by  Dr.  Larcher  of  my  work  on  the  Surgical  Treatment  of  Children's 
Diseases,  p.  17. 
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occasional  discharge  of  its  contents  in  the  motions.  Whether  this  fact  precludes  the  possibility 
of  successful  removal  is  a  question  for  the  surgeon  carefully  to  weigh.  It  is,  to  say  the 
least,  an  obstacle  to  operation.  Communication  with  the  other  pelvic  viscera,  as  the  bladder 
or  vagina,  is  no  doubt  possible ;  but  I  do  not  know  of  an  instance. 

The  depth  to  which  the  tumour  extends  in  the  pelvis  can  only  be  imperfectly  determined 
before  operation.  On  the  one  hand,  my  case  shows  that  even  a  very  distinct  impulse  may  be 
present  without  the  tumour  being  in  contact  with  the  abdominal  portion  of  the  intestines 
or  penetrating  into  the  general  peritoneal  cavity ;  while  a  case  reported  by  Senftleben  '  on 
the  other,  proves  that  the  peritonaeum  may  be  opened  in  operating  on  a  case  where  no  such 
impulse  has  been  noted,  though  it  proves  at  the  same  time  that  such  an  accident  is  not 
necessarily  fatal. 

In  the  '  Brit.  Med.  Journ.,'  March  23,  1867,  I  collected  the  results  of  all  the  cases  of 
congenital  sacral  tumour,  which  are  reported  by  Braune,  where  operations  were  practised, 
with  the  addition  of  Corradi's,2  Senftleben's,  and  Jollye's  3  cases,  which  were  published  since 
the  date  of  Braune's  work,  and  all  of  which  were  successful. 

The  following  are  the  main  results:  1.  As  to  congenital  tumours  not  of  a  foetal  nature, 
including  all  forms  of  tumour,  both  solid  and  cystic,  extirpation  was  carried  out  in  nineteen 
cases  reported  by  Braune,  though  in  some  of  them  it  seems  not  to  have  been  complete. 

Four  of  these  tumours  communicated  with  the  spinal  canal.  In  the  two  cases  where 
the  surgeoD  was  able  to  remove  the  whole  tumour  the  operation  succeeded  ;  the  tumour 
being  in  both  cases  fatty.  In  the  two  other  cases  the  tumour  (more  or  less  cystic)  was  only 
partially  removed,  and  death  followed. 

In  five  cases,  where  the  tumour  was  pendulous  and  more  or  less  solid  ('  caudal  lipomata,' 
Braune),  extirpation  was  complete,  and  successful  in  all. 

This  leaves  ten  cases  of  tumours,  chiefly  cystic,  unconnected  with  the  spinal  canal,  and 
attached  to  the  sacrum  or  coccyx.  Extirpation  was  only  partial  in  two  cases  ;  in  one  of 
which  the  result  was  fatal,  in  the  other  doubtful.  In  the  other  eight  cases  the  removal  seems 
to  have  been  complete,  and  all  the  patients  recovered  except  one.  To  these  Mr.  Jollye's  case 
is  to  be  added. 

The  other  methods  of  treatment,  less  radical  and  in  appearance  less  formidable,  show 
nevertheless  a  result  in  striking  contrast  to  the  great  success  of  removal.  Under  the  head 
of  simple  '  incision,'  or  '  puncture,'  are  contained  the  records  of  four  cases  of  '  coccygeal 
tumour,'  and  five  of  '  sacral  hygromata.'  All  were  fatal.  But  in  another  case  of  sacral 
hygroma,  puncture  followed  by  iodine  injection  was  effectual  in  curing  the  disease.  The 
ligature  was  used  in  three  cases  of  'coccygeal  tumour,'  and  in  two  cases  of  sacral  hygroma ; 
the  two  latter  cases  were  cured,  the  three  former  were  all  fatal ;  but  it  is  fair  to  note  that 
in  two  of  them  it  seems  as  if  the  complete  extirpation  of  the  tumour  was  contemplated,  but 
was  found  impossible,  owing  to  its  extensive  connections,  the  disease  being-  of  a  mali°-narit 
nature.  Here  the  ligature  seems  to  have  been  employed  only  as  a  last  resource,  probably  to 
save  the  patient  from  bleeding  to  death. 

The  inference  from  this  is  inevitable,  that  in  all  those  cases  of  congenital  sacral  or 
coccygeal  tumour  in  which  it  appears  desirable  to  interfere  at  all,  the  complete  removal  of 
the  tumour,  either  by  the  knife  or  the  ligature,  should  be  the  aim  of  the  surgeon,  and  that  it 
is  in  leality  far  more  safe  to  dissect-out  the  tumour  than  to  pass  a  ligature  beneath  it.  In  a 
case  where  the  tumour  spreads  so  far  into  the  pelvis  that  it  cannot  be  followed  with  the 
knife,  the  ligature  perhaps  must  be  used,  but  it  can  hardly  succeed  in  curing  or  even  checking 
the  progress  of  the  disease.  Punctures  (except  for  purposes  of  exploration),  incisions,  and 
setons,  ought  to  be  absolutely  rejected  :  nor  would  I  advocate  the  employment  of  iodine 
injection  in  any  case  that  seemed  at  all  suitable  for  removal. 

2.  Next  with  reference  to  tumours  of  foetal  origin.  After  laying  down  the  natural  division 
of  these  foetal  tumours  into  'supernumerary  limbs'  and  '  parasite-  turn  ours,'  and  calling 
attention  to  the  insufficiency  of  minor  operations,  Dr.  Braune  says :  '  Either  amputation  or 
extirpation,  whether  with  the  knife,  ligature,  or  ecraseur,  must  always  be  the  operation 
undertaken.  In  case  of  supernumerary  limbs,  flaps  are  formed,  and  the  proceeding  more 
resembles  an  amputation,  while  in  the  parasite-tumours  it  is  more  of  the  character  of  ex- 
tirpation. Where  the  tumour  is  pedunculated,  pendulous,  or  with  a  bony  attachment  aud 
very  vascular,  the  ecraseur  may  be  used  with  advantage,  or  Middeldorpf 's  galvano-caustic, 
which  more  than  replaces  the  old  ligature  and  annular  application  of  the  cautery.4 

'  Incision  into  the  fluctuating  swelling  was  practised  twice,  and  was  followed  in  both 
cases  by  death.  In  one,  injury  of  the  spinal  membranes  was  the  cause,  the  tumour  being 
of  the  nature  of  spina  bitida. 

1  The  bony  stalk  was  sawn  through,  and  its  upper  part  left  in  the  pelvis  in  three  cases, 
and  in  all  with  success. 

'  Extirpation  was  practised  eleven  times  ;  ten  times  with  success,  in  the  other  with  a  fatal 
result,  spina  bifida  being  also  present. 

'  The  ligature  was  used  three  times;  twice  successfully,  once  it  had  to  be  taken  off  again 
on  account  of  convulsions.' 

i  Deutsche  Klinik,  1865,  p.  174.  2  Ann.  univer.  di  Hied,  for  186(3,  vol.  cxcv.  p.  423. 

s  Lancet,  Aug.  4,  1866. 

1  Some  of  i  he  forms  of  thermo-cautery,  or  electric  cautery  more  recently  introduced,  would  now  be  used 
in  place  "I'  Middeldorpfs  very  efficient,  but  exceedingly  cumbrous  and  expensive,  apparatus. 
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The  three  amputations  referred  to  above  were — 1.  By  Pitta,  quoted  above,  p.  780. 
2.  By  Geller  ('  Virchow's  Arch.'  vi.  520),  of  a  tumour  terminating  in  a  finger  and  of  very 
large  size,  which  was  removed  at  the  age  of  eight  weeks.  3.  By  Schuh  ('  Wien.  Med. 
Wochensch.'  1855,  No.  51),  of  a  large  tumour  containing  portions  of  intestine,  nerves,  and 
numerous  pieces  of  bone,  and  attached  to  the  sacrum  by  a  bony  pedicle. 

To  these  instances  of  amputation  of  supernumerary  limbs  I  may  add  Dr.  Oorradi's  case, 
in  the  '  Annali  Universali '  for  1866. 

The  successful  cases  of  extirpation  of  a  sacral  tumour  with  foetal  remains  belong  to  the 
following  surgeons :  Jacob  of  Dublin,  Otto,  Middeldorpf,  T.  Blizard,  Schwartz,  Langier,  Porta, 
Lotzbeck,  Emmerich,  and  Osiander.     For  the  references,  I  must  refer  to  Dr.  Braune's  work. 

To  these  instances  of  successful  extirpation,  Senftleben's  case,  above  quoted,  is  to  be 
added ;  making  the  number  of  successful  operations  eleven,  against  one  failure. 

The  total  result  of  this  series  of  operations  would  be,  that  we  have  two  instances  of 
successful  amputation  of  well-marked  and  large-sized  supernumerary  limbs,  two  of  amputa- 
tion of  tumours  of  foetal  character  and  attached  to  the  pelvis  by  a  stalk,  and  twelve  of 
extirpation  of  tumours  of  a  foetal  nature  apparently  not  so  attached,  and  that  in  all  the 
cases,  except  one  of  the  last-named,  the  operation  succeeded  ;  while  in  the  fatal  case  the 
disease  was  complicated  with  spina  bifida. 

I  think,  then,  that  the  evidence  which  I  have  here  produced  (and  which  includes,  though 
perhaps  not  the  whole,  certainly  the  great  bulk  of  the  cases  published  up  to  that  date)  is 
very  favourable  to  operative  interference  in  these  distressing  deformities.  The  results  of 
experience  also  confirm  the  conclusions  of  a  priori  reasoning,  in  showing  that  when  operative 
measures  are  necessary,  total  removal  is  the  proceeding  that  should  be  adopted.  In  the  great 
majority  of  cases  I  think  that  the  knife  will  be  found  safer  than  the  ecraseur,  and  a  fortiori 
than  the  ligature. 

It  appears  more  prudent,  both  in  cases  of  subcutaneous  parasitic  formations  and  in  com- 
pound tumours,  not  to  be  too  anxious  to  extirpate  the  entire  growth.  If  the  projecting  por- 
tion which  is  interfering  with  the  patient's  comfort  be  removed,  that  is  all  that  may  be 
necessary.  A  too-deep  dissection  may  easily  produce  fatal  mischief.  It  does  not  seem  that 
supernumerary  limbs,  if  amputated,  ever  grow  from  their  base ;  and  in  the  case  of  tumours, 
though  they  may  certainly  grow  again,  the  risk  of  having  to  perform  a  second  operation 
seems  to  be,  on  the  whole,  the  less  evil  of  the  two.  The  simple  cyst  must,  however,  of  course 
be  extirpated  entire,  if  at  all.1 

Congenital  Maleormattons  of  the  Face  are  not  limited  to  harelip  and  fissured  palate 
exclusively,  although  those  malformations  form  so  much  the  larger  part  of  the  whole,  that  a 
man  may  have  had  an  extensive  experience  in  the  treatment  of  them  without  ever  having 
had  an  opportunity  of  seeing  the  rarer  forms. 

A  condition  of  the  mouth  is  spoken  of  similar  to  that  which  so  often  affects  the  anus, 
viz.  congenital  imperforation — atresia  oris.  It  does  not  seem,  however,  that  any  instance  is 
related  as  having  occurred  within  modern  times.  The  treatment  would  consist  in  removing 
the  membrane  which  closed  the  mouth,  and  attempting  to  unite  the  skin  to  the  mucous, 
membrane  around  the  opening,  so  as  to  promote  union  by  the  first  intention,  without  which 
a  recurrence  of  contraction  would  be  probable. 

The  congenital  smallness  of  the  mouth  (microstoma  coDgenitum)  spoken  of  by  Von 
Amnion  and  Dieffenbach  2  appears  to  be  merely  a  phenomenon  of  deficiency  in  the  develop- 
ment of  the  lower  jaw,  and  therefore  to  be  beyond  treatment. 

A  fissure  similar  to  the  common  harelip  is  said  3  to  have  been  occasionally  noticed  in  the 
lower  lip ;  and  another  similar  deformity  is  that  which  extends  laterally  from  the  angle  of 
the  mouth,  so  as  to  expose  the  back  teeth  (macrostoma  congenitum4). 

Fissures  into  the  nostril  through  the  substance  of  the  cheek  are  also  met  with  in  a  few 
instances. 

All  such  deformities  must  be  treated  on  the  same  general  principles  of  plastic  surgery 
which  guide  us  in  operations  for  harelip ;  viz.  to  close  the  opening  by  drawing  over  it  the 
soft  parts  with  their  raw  edges  in  as  neat  apposition  as  possible,  and  with  as  little  tension  as 
may  be.  Any  adhesions  to  the  bones  of  the  face  which  render  this  difficult  must  be  divided. 
If  the  cleft  be  very  large,  it  may  be  necessary  to  cut  free  a  flap  to  glide  over  and  fill  it ; 
and  in  all  cases  in  which  the  muscles  tend  to  drag  on  the  wound,  their  action  should  be 
neutralised  by  the  'harelip  suture.' 

Congenital  absence  of  the  nose  has  been  spoken  of,  the  feature  being  replaced  by  two 
mere  openings  on  the  surface  of  the  face ;.  and  an  operation  has  been  described,  which  is  said 

1  I  have  r.ot  thought  it  necessary  to  add  to  the  foregoing  summary,  written  more  than  ten  years  ago,  the 
resultof  subsequent  experience.  I  need  only  add  that  the  great  diminution  in  the  mortality  of  cutting  opera- 
tions of  late  years  would  be  an  encouragement  to  greater  boldness  in  removing  these  formidable  tumours. 

2  Fritze  u.  Reich,  Plastisehe  Chir.  p.  90.  3  Nelaton,  Path.  chir.  vol.  ii.  p.  699. 

4  Von  Amnion,  Angeborne  Chir.  Krankht.  tab.  iv.  p.  14  :  Debout,  Bull,  de  Titer,  vol.  Ixiii.  p.  15.  Sir 
W.  Fergtisson,  in  his  lectures  at  the  Royal  College  of  Surgeons,  exhibited  drawings  of  each  of  these  mal- 
formations {Lancet,  June  25,  1 864)  ;  and  drawings  of  all  these  malformations  of  the  face  have  been  inserted 
by  Dr.  Larcher  in  bis  translation  of  my  work  on  the  Surgical  Treatment  of  Children's  Diseases.  (See 
above  tig.  146,  p.  675.)  Mr  J.  H.  Morgan  lately  reported  to  the  Royal  Med. 'and  Chir.  Soc.  (Nov.  8,  1881) 
two  cases  of  congenital  macrostoma,  accompanied  by  malformation  of  the  auricles  and  by  the  presence  of 
auricular  appendages  (3Ied.-Chir.  Trans,  vol.  lxv.) 
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to  have  cured  this  horrible  deformity.1  It  is  not,  however,  very  clearly  described,  nor  does 
the  case  seem  to  have  been  satisfactorily  followed  up.  It  is  difficult  to  understand  how  a 
prominent  feature  could  be  fashioned  out  of  the  soft  parts,  if  the  nasal  bones  were  wholly 
absent.  In  such  a  case  Langenbeck's  operation  for  transplanting  the  periosteum  of  the 
frontal  bone  might  possibly  be  of  service. 

The  congenital  defects  of  the  organs  of  vision  have  been  spoken  of  in  vol.  ii. 

The  malformations  of  the  brain  and  its  coverings,  which  give  rise  to  the  tumours  of  the 
skull  named  meningocele  and  encephalocele,  will  be  found  described  with  the  other  tumours 
of  the  same  region  m  the  essay  on  Regional  Surgery. 

Spina  Bieida. — This  is  the  next  congenital  affection  which  should  engage  our  attention. 
It  is  a  malformation  which  is  seen,  perhaps,  more  frequently  than  any  other  except  harelip. 
It  may  be  defined  as  a  congenital  hernia  of  the  spinal  membranes  through  a  fissure  in  the 
walls  of  the  canal.  Thus  a  tumour  is  formed,  which  is  usually  of  a  rounded  shape,  lying  in 
the  middle  line  of  the  back,  fluctuating,  often  semi-transparent,  adhering  to  the  bones  of  the 
column  either  directly  or  by  means  of  a  pedicle. 

Anatomy. — I  shall  not  attempt  in  this  place  to  describe  the  anatomy  of  the  rarer  forms 
of  spina  bifida,  some  of  which,  such  as  complete  fissure  of  the  whole  spine,  are  incompatible 
with  life,  and  therefore  of  no  surgical  interest ;  while  others,  such  as  the  multilocular 
tumours,  those  which  are  complicated  with  complete  absence  of  vertebrae,  those  which  arise 
from  fissure  of  the  body  instead  of  the  laminae,  &c,  are  so  rarely  met  with  that  each  case 
would  require  a  separate  description.  Excluding  these  rarer  forms,  I  shall  describe  the 
surgical  anatomy  of  spina  bifida,  in  the  same  manner  as  that  of  other  hernise,  viz.  (I)  the 
coverings,  (2)  the  sac  and  its  neck,  (3)  the  contents. 

1.  The  tumour  is  in  most  cases  covered  by  healthy  and  unaltered  skin  ;  frequently,  how- 
ever, the  skin  is  variously  modified  from  the  standard  of  health.  Cases  are  recorded  in  which 
the  density  of  the  skin  was  increased,  so  that  it  is  described  as  hard  and  coriaceous ;  2  but  it 
is  far  more  common  to  find  the  skin  thinned  or  even  altogether  deficient.  This  is  due  to  one 
of  two  causes  :  either  the  skin  was  originally  properly  formed,  with  the  cutis  and  epidermis 
natural,  but  has  become  thinned  as  the  tumour  increased  ;  or  the  skin  has  been  congenitally 
deficient,  being  represented  only  by  a  thin  fibrous  material  (something  like  a  cicatrix)  cover- 
ing the  spinal  membranes,  or  even  altogether  absent,  so  that  a  bluish-red  membrane  per- 
meated by  vessels  is  exposed,  which  is  the  spinal  dura  mater.  In  some  of  these  cases  it  is 
said  that  the  latter  membrane  also  has  been  absent,  and  the  arachnoid  exposed.  When  the 
coverings  of  the  tumour  are  thin,  serum  may  ooze  through  them  without  any  actual  hole  ;  3 
but  ulceration  very  soon  takes  place  as  the  tumour  increases,  and  then  the  sac  bursts. 

2.  The  sac  of  a  spina  bifida  is  formed  of  the  membranes  of  the  cord  matted  together; 
and,  in  some  rare  cases  where  extensive  malformation  is  connected  with  hydrocephalus,  this 
sac  is  lined  by  the  substance  of  the  cord  itself,  spread  out  into  a  thin  layer  on  the  inside  of 
the  membranes.  Its  neck  is  formed  by  an  opening  in  the  laminae  and  spinous  processes  of 
one  or  more  vertebrae,  and  is  longer  or  shorter  according  to  circumstances.  When  the  hole 
in  the  canal  is  large  and  the  tumour  sessile,  there  seems  to  be  no  neck;  while  at  other  times 
the  tumour  hangs  down  over  the  child's  back  by  a  long  stalk,  which  in  one  case  is  said  to 
have  been  a  foot  in  length.4 

3.  The  contents  of  the  sac  are,  Jirst,  in  all  cases  more  or  less  watery  fluid — the  sub- 
arachnoid fluid ;  second,  in  most  instances  a  portion  of  the  cord  itself,  or  the  Cauda  equina,  or 
some  of  the  spinal  nerves  ;  and  lastly,  in  very  rare  cases  more  or  less  of  connective  tissue,  or 
of  fat.  Spina  bifida  is  caused  either  by  an  arrest  of  development  in  the  arches,  or  by  a 
dropsv,  probably  inflammatory,  of  the  membranes  before  the  bones  are  ossified.  Either  cause 
would  account  for  the  fact  that  the  malformation  is  far  more  common  in  the  lumbo-sacral 
region  than  in  all  other  parts  of  the  spine  put  together.  There  are  too  few  preparations  of 
spina  bifida  in  the  higher  parts  of  the  column  preserved,  or  accurately  described,  to  allow  of 
an  opinion  as  to  their  usual  contents ;  but  it  is  known  that  in  the  common  position  of  spina 
bifida,  the  cord,  or  some  important  part  of  it,  is  almost  always  contained  in  the  sac.5  When 
the  cord  itself,  or  its  prolongation,  is  the  part  contained,  it  is  always  closely  united  to  the 
back  of  the  sac  in  the  middle  line.  The  nerves  either  run  across  the  cavity  of  the  sac,  or  in 
the  substance  of  its  tissues,  to  their  destination. 

Symptoms. — The  symptoms  of  spina  bifida  will  be  easily  understood  when  its  anatomy  is 
known.  The  tumour  is  always  in  the  middle  line,  and  always  attached  to  the  bones.  The 
hole  in  the  canal  can  be  readily  felt  if  the  parts  which  cover  it  are  not  very  thick.  If  the 
skin  is  thin,  the  tumour  has  the  transparence  of  hydrocele.  The  fluid  can  often  be  partly 
pressed  back  into  the  canal,  and  then  tension  of  the  fontanelle,  or  increase  in  the  size  of  the 
hydrocephalus  (if  the  latter  exists),  will  be  noticed ;  nervous  symptoms  also  are  frequently 
produced.  The  size  or  tension  of  the  tumour  is  sometimes  increased  when  the  child  cries. 
Symptoms  due  to  interference  with  the  functions  of  the  cord  are  not  infrequent — palsy  of  the 
limbs  or  of  the  sphincters,  and  convulsions. 

1  Maisonneuve,  in  Evil,  de  Ther.  1855,  vol.  xlix.  p.  550. 

2  Case  iv.  in  Mr.  Prescott  Hewett's  paper,  Hied.  Gaz.  vol.  xxxiv.  p.  460. 

"    Laborie,  Ann.  de  Cliir.  vol.  xiv.  p.  272.  4  Boston  Med.  and.  Surg.  Journ.  1862,  p.  456. 

'•'  Mr.  Hewetl  fniirid  only  one  such  preparation  out  of  twenty  in  which  the  nerves  were  not  connected 
with  the  sac,  op.  eit.  p.  461.  The  cord  has  been  found  in  the  sac  in  the  dorsal  region,  Laborie,  op.  cit. 
p.  280. 
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The  progress  of  the  disease  is  usually  to  death.  As  the  size  of  the  tumour  increases,  the 
patient  often  dies  of  convulsions,  or  the  skin  ulcerates  and  the  tumour  hursts ;  and  then 
palsy  or  convulsions  produce  death.  But  although  the  great  majority  of  cases  are  speedily 
fatal,  it  is  not  always  so.  Many  cases  are  recorded  in  which  the  tumour  has  continued  to 
grow,  hut  not  more  than  in  proportion  to  the  rest  of  the  body,  and  has  produced  no 
symptoms — the  patient  dying  at  various  periods  of  some  other  disease.1  In  other  and  much 
rarer  cases,  the  disease  has  undergone  a  process  of  spontaneous  cure  ;  the  elongation  of  the 
pedicle  produced  by  the  weight  of  the  tumour  having  resulted  in  closure  of  the  orifice  of 
communication  with  the  spinal  canal,  so  that  there  remained  merely  a  closed  cyst,  which 
either  remained  innocuous  or  was  removed.  Finally,  recover}'  has  been  known  to  follow  on 
the  rupture  of  the  sac. 

Treatment. — In  former  times  little  could  be  said  as  to  the  treatment  of  cases  of  spina 
bifida.  A  few  scattered  cases  of  cure  were  no  doubt  on  record.  Thus  the  disease  has  been 
cured  by  repeated  tapping  combined  with  the  application  of  pressure  to  the  tumour,2  but 
everyone  who  has  tried  the  plan  agrees  that  such  successes  are  very  rare  exceptions.  Again, 
the  tumour  has  been  removed  entire,  the  pedicle  being  united  by  sutures,  or  a  clamp  has 
been  applied  to  the  pedicle,  and  when  it  has  been  thus  proved  that  the  cord  or  large  nerves 
are  not  contained  in  the  sac,  the  latter  has  been  removed.  Dr.  Wilson,  of  Olaycross,3  Signor 
Bizzoli,4  and  Signor  Berardi  may  be  named  as  having  operated  successfully  in  this  manner. 
But  the  operation  is  only  applicable  to  those  very  rare  cases  in  which  the  tumour  contains 
neither  the  cord  nor  the  large  nerves,  and  is  chiefly,  though  not  solely,  used  in  pedunculated 
tumours.  Now,  the  great  majority  of  the  ordinary  cases  of  spina  bifida,  occurring  at  the 
lower  part  of  the  spine,  have  no  pedicle,  and  in  all  probability  contain  either  the  cord  or  the 
cauda  equina.  Hence  few  cases  of  excision  are  recorded,  and  most  operations  of  the  kind 
prove  fatal  even  when  there  are  no  great  nerves  in  the  sac.5 

I  do  not  speak  of  other  methods  of  treatment  which  are  still  more  dangerous  and  are  now 
abandoned,  for  happily  the  injection  of  the  tumour  by  the  iodo-glycerine  fluid  has  proved  so 
successful  in  the  hands  of  Dr.  James  Morton  6  and  his  pupils,  that  all  curable  cases  of  spinal 
bifida  are  now  treated  in  this  way,  and  I  believe  with  a  large  percentage  of  success.  The  plan 
is  very  simple.  It  is  well  to  examine  the  tumour  in  a  dark  room  by  transmitted  light,  in  order, 
if  possible,  to  discover  and  avoid  any  large  nerves.  Then  the  sac  is  punctured  with  a  small 
trocar 7  away  from  the  middle  line,  any  large  vein  being  of  course  avoided,  and  about  half  the 
fluid  in  the  sac  is  evacuated.  Then  a  syringe  filled  with  the  following  solution  is  adapted  to 
the  trocar :  iodine,  ten  grains,  and  pot.  iod.  thirty  grains,  in  an  ounce  of  glycerine.  The  quantity 
of  the  injection  will  be  proportioned  to  the  size  of  the  tumour.  About  half  a  drachm  may 
be  taken  as  an  average.  It  is  of  the  greatest  importance  to  prevent  any  access  of  air  into 
the  sac,  and  any  subsequent  escape  of  the  cerebro-spinal  fluid.  As  the  trocar  is  being  with- 
drawn the  lips  of  the  little  wound  should  be  grasped,  and  thoroughly  painted  with  collodion. 
Then  a  square  piece  of  lint  soaked  in  collodion  is  to  be  applied  over  the  wound,  and  carefully 
bandaged  on.  Oozing  of  the  cerebro-spinal  fluid  seems  a  much  greater  danger  than  inflam- 
mation of  the  sac  or  spinal  membranes  from  the  injection.  If  all  goes  well  and  the  tumour 
does  not  increase,  the  case  should  be  left  to  itself  for  a  considerable  time.  If  it  is  growing  it 
is  necessary  to  repeat  the  injection,  or  if,  after  waiting  long,  it  does  not  shrivel.  When  the 
cure  is  complete,  only  some  shrivelled  remains  of  the  sac  adherent  to  the  hole  in  the  laminae 
show  what  the  affection  has  been. 

Dr.  Morton  published  in  his  book  a  condensed  account  of  fifteen  cases.  Of  these  twelve 
had  been  entirely  cured  ;  three  had  died,  but  in  one  (Dr.  Watt's  third  case)  from  causes 
quite  unconnected  with  the  operation.  The  second  was  a  doubtful  case  in  the  upper  cervical 
region,  very  probably  an  encephalocele  ;  and  the  third  was  a  hopeless  case,  in  which  the  tumour 
had  ulcerated  and  burst,  and  the  child  was  paratysed  before  the  operation.  Since  that  time 
Dr.  Morton's  experience  has  been  of  precisely  the  same  nature.  In  a  letter  dated  July  4, 1881 , 
he  tells  me  that  he  knows  now  of  thirty-two  cases  in  all,  treated  strictly  on  his  method.8 

1  The  most  advanced  age,  to  which  any  patient  has  heen  known  to  survive,  seems  to  be  fifty  :  v.  Behrend 
in  J  our  ii.  f.  Kinderkht.,  vol.  xxxi.  p.  850.  A  curious  case  is  recorded,  in  the  Bull,  de  la  Soc.  de  Chir., 
1860.  p.  396,  of  a  man  who  lived  to  the  age  of  forty  three,  having  survived  a  very  complicated  operation 
for  the  stone,  and  died  of  a  recurrence  of  the  latter  disease. 

2  Sir  A.  Cooper  relates  in  the  Med.-Chir.  Trans,  vol.  ii.  p.  324,  two  cases  cured  by  this  plan,  and  one 
in  which  the  disease  remained  stationary  under  the  influence  of  pressure  only.  Behrend  (Journ.f.  Kinder- 
krankht.,  vol.  xxxi.)  gives  a  successful  case  of  puncture  and  pressure,  and  one  in  the  practice  of  Mr.  Image 
of  Bury,  is  related  in  Bryants  Surgery. 

5  Path.  Trans,  xiv.  214.        4  Memorie  ohir.  ed  ostet.  vol.  ii.  p.  565,  where  Berardi's  case  is  also  related. 

5  I  have  removed  spina  bifida  tumours  with  the  knife  in  two  cases,  and  both  proved  fatal.  The  first 
is  recorded  in  my  book  on  the  Surgical  Treatment  of  Children  s  Diseases,  2nd.  ed.  p.  88.  Death  occurred 
from  meningitis.  The  other  was  a  very  singular  case  of  a  congenital  multilocular  pedunculated  tumour, 
of  the  nature  of  which  I  felt  uncertain,  but  which  was  increasing  rapidly,  and  seemed  unfit  for  iodine 
injection.  It  was  excised  under  the  carbolic  acid  spray,  and  the  wound  dressed  with  carbolic  acid.  It  proved 
to  communicate  with  the  spinal  canal,  and  the  discharge  of  the  cerebro-spinal  fluid  on  section  of  the 
pedicle  was  followed  by  considerable  collapse,  from  which,  however,  the  child  rallied.  Next  day  carbolic 
acid  showed  itself  in  the  urine.  The  child  was  very  restless,  but  had  no  convulsions.  In  the  night  it 
suddenly  expired. 

6  See  The  Treatment  of  Spina  Bifida  by  a  New  Method,  by  Dr.  J.  Morton,  Glasgow,  1*77. 

7  The  trocar  must  not  be  too  small,  or  the  thick  fluid  cannot  be  injected  through  it. 

a  As  Dr.  Morton  justly  remarks,  the  subsequent  closure  of  the  puncture  and  accurate  prevention  of  the 
leakage  of  the  cerebro-spinal  fluid  is  an  essential  part  of  the  method.  The  mere  injection  of  the  iodo-glycerine 
fluid,  if  followed  by  leakage  of  the  contents  of  the  sac,  is  pretty  sure  to  prove  fatal. 
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Of  these,  twenty-six  have  been  successful,  and  of  the  six  which  died  three  were  hopeless  from 
the  first,  and  should  not  have  been  operated  on.  Other  surgeons,  however,  have  been  less 
successful.  See  the  report  of  a  discussion  at  a  recent  meeting  of  the  Clinical  Society,  in  the 
<  Brit.  Med.  Journ.,'  Nov.  18,  1882. 

It  is  evident  that  such  a  series  of  cases  as  this  quite  changes  the  surgical  aspect  of 
this  affection,  and  the  advice  which  ought  to  be  given  to  parents.  In  common  with  other 
authors  who  have  written  on  this  subject,  and  who  have  had  considerable  personal  experience 
in  its  treatment,  I  have  dissuaded  active  treatment  except  in  a  few  cases,  and  have  then 
recommended  the  injection  of  watery  solutions  of  iodine  and  iodide  of  potassium  ;  but  now  I 
have  no  doubt  of  the  duty  of  surgeons  to  test  Dr.  Morton's  plan  thoroughly,  and  to  apply  it 
to  all  cases  of  spina  bifida  in  which  there  are  not  special  contra-indications,  such  contra-indica- 
tions  being  great  feebleness  of  the  infant,  other  concomitant  deformities  rendering  sound  cure 
impossible  or  highly  improbable,  and  complications  in  the  tumour  itself,  such  as  its  ulceration 
or  inflammation,  causing  softening  of  the  cord  and  paralysis,  or  unusual  size  of  the  deficiency 
in  the  bones.  If  in  any  such  case  the  surgeon  chooses  to  yield  to  the  wishes  of  the  parents 
and  try  the  effect  of  operation,  he  is  not  perhaps  to  be  blamed ;  but  it  should  be  distinctly 
explained  to  them  that  there  is  little  hope  of  benefit  from  any  treatment. 

My  own  personal  experience  of  the  plan  is  at  present  limited  to  a  single  case,  and  that  was 
so  peculiar  in  the  position  and  structure  of  the  tumour  that  I  cannot  be  quite  sure  of  its  nature. 
A  healthy  infant  had  a  congenital  bilocular  tumour,  containing  clear  serum,  and  apparently  con- 
nected bj'  a  very  small  pedicle  to  the  lowest  part  of  the  spinal  column  at  or  near  the  tip  of  the 
coccyx.  It  seemed  connected  to  the  spinal  column ;  but  whether  its  interior  communicated  with 
the  spinal  canal  was  doubtful.  I  injected  the  larger  cyst  with  about  5ss.  of  Morton's  fluid. 
No  symptoms  followed :  the  puncture  burst  some  days  afterwards  and  the  cyst  shrivelled  up, 
leaving  the  smaller  cyst,  which  seemed  quite  unconnected  with  the  larger  one,  in  its  original 
condition.  The  child  was  discharged  from  the  hospital,  but  some  weeks  afterwards  was 
brought  back  with  the  smaller  cyst  evidently  suppurating,  the  shrivelled  remains  of  the  larger 
cyst  being  quite  quiet.  An  incision  was  made  into  the  suppurating  cyst  and  it  also  shrivelled 
away  without  any  bad  symptoms,  leaving  the  child  quite  well. 

False  spina  bifida. — This  term  includes  several  perfectly  different  forms  of  superficial 
tumour,  all  of  which  agree  in  this  leading  feature,  that  they  communicate  with  the  cavity  of 
the  spinal  canal,  but  not  with  that  of  the  membranes.  They  are,  1.  True  spina-bifida  sacs, 
the  necks  of  which  have  become  obliterated,  and  which  have  thus  become  detached  from  the 
membranes.  2.  Congenital  tumours.  3.  Included  foetal  remains.  Like  the  true  spina  bifida, 
these  are  more  common  in  the  lower  part  of  the  column, 

1.  Pedunculated  sacs,  which  communicate  with  the  spinal  theca  by  a  narrow  channel, 
mav  have  that  channel  closed,  either  by  inflammation  occasioned  by  the  dragging  of  the 
tumour  and  the  pressure  of  the  parts  around,  or  by  the  growth  of  the  bones  encroaching  on 
the  membranous  tube.  Such  is  believed  to  have  been  the  history  of  a  remarkable  case,  which 
Mr.  Solly  has  recorded  in  vol.  xl.  of  the  '  Medico-Chirurgical  Transactions.'  It  must  be 
allowed  that  the  precise  nature  of  the  tumour  in  this  case  is  doubtful ;  but  other  instances 
(although  very  few)  of  this  kind  of  spontaneous  cure  are  recorded.1  Its  occurrence  would  be 
known  by  the  obliteration  of  the  tube  of  communication  between  the  sac  and  the  laminse,  and 
the  feeling  of  those  bones  ossified  beneath  the  tumour.  Under  these  circumstances,  an  operation 
for  the  removal  of  the  tumour  is  justifiable,  though  it  can  hardly  be  considered  necessary. 

2.  Congenital  tumours  inside  the  spinal  canal  are  of  very  various  kinds.  The  most  im- 
portant are  found  in  the  sacral  region,  and  these  have  been  discussed  in  a  preceding  page. 

3.  The  question  of  included  parasites  has  also  been  discussed  above. 

In  considering  the  question  of  removing  a  false  spina  bifida,  its  connection  to  the  spinal 
canal,  and  to  the  great  cavities  of  the  body  (as  the  pelvis),  must  be  carefully  investigated  ; 
and  in  the  pelvic  region  a  thorough  examination  of  the  rectum  and  genital  organs  must  be 
made.  If  the  tumour  is  free  from  both  these  sources  of  danger,  it  may  be  operated  on  with- 
out scruple.  If  it  be  in  such  close  connection  to  the  canal  as  to  lead  to  the  inference  that 
it  springs  from  its  interior,  but  still,  from  its  unvarying  size  under  pressure  and  from  other 
circumstances,  a  hope  is  entertained  that  it  may  have  no  communication  with  the  mem- , 
branes,  it  may  be  made  the  subject  of  treatment,  should  the  symptoms  justify  interference. 
In  that  case,  if  the  tumour  be  purely  cystic,  iodine  injection  is  no  doubt  the  proper  measure 
(see  the  case  related  above)  ;  but  in  mixed  cystic  tumours  this  will  probably  fail.  It  may  be 
tried,  however,  if  the  cyst  bears  a  large  relation  to  the  bulk  of  the  whole  tumour ;  and  it  is 
not  till  after  its  failure  that  it  would  be  advisable  to  debate  the  very  difficult  and  doubtful 
question  of  excision. 

Imperfokate  Rectum  is  a  deformity  which,  though  sufficiently  rare  to  prevent  most 
practitioners  from  having  much  individual  experience  of  it,  is  yet  common  enough  to  cost 
the  lives  of  many  children  every  year.  Now  most  of  those  who  have  seen  much  of 
children's  diseases  will  agree  that  the  lives  of  the  majority  of  these  patients  might  have 
been  saved,  and  the  patients  restored  to  perfect  health,  by  very  simple  means,  had  the 
medical  attendants  been  more  familiar   with   the  nature  and  treatment  of  the   deformity. 

1  In  a  debate  at  the  Sue  dc  Chir.  de  Paris  (Bulletin,  18G0,  p.  387)  M.  Debout  is  reported  to  have  said 
that  he  only  knew  of  five  cases  of  spontaneous  cure  :  three  in  the  coccygeal  region,  and  two  in  the  lumbar. 
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In  some  cases,  it  is  true,  life  can  hardly  be  preserved  ;  in  some  it  can  be  preserved  only 
at  the  cost  of  the  infirmity  of  an  artificial  anus ;  but  these  are  the  minority  ;  in  the  greater 
number,  if  a  very  simple  operation  be  performed  promptly,  no  traces  of  deformity  will  remain 
in  after  life.  It  is  very  important,  therefore,  to  be  familiar  with  the  several  kinds  of  this 
malformation  and  with  the  treatment  which  each  of  them  requires. 

Cases  are  sometimes  met  with  in  which  the  anus  is  only  partially  obstructed.  Of  this 
rare  form  of  malformation  the  following  instance  occurred  to  me.  A  female  infant  a  few 
days  old  was  sent  to  the  Hospital  for  Sick  Children,  who  had  a  faecal  fistula  in  the  back 
part  of  the  vagina,  but  was  said  to  pass  faeces  also  naturally  by  tbe  anus.  Believing,  however, 
that  such  a  fistula  could  only  be  accounted  for  by  a  congenital  defect,  I  examined  the  anus, 
and  found  it  would  hardly  admit  a  common  probe.  The  rest  of  the  aperture  was  blocked  up 
by  a  membrane  of  no  great  thickness.  The  fistula  which  communicated  with  the  vagina  was 
much  larger  than  the  orifice  of  the  anus  ;  so  that  hardly  any  fasces  passed  by  the  latter.  I 
enlarged  the  anus  to  the  proper  extent  by  freely  incising  the  membrane,  and  keeping  the  part 
dilated  with  a  good-sized  bougie.  By  the  time  the  anus  would  easily  admit  the  little  finger, 
the  fistula  seemed  nearly  closed,  and  little  or  no  faecal  matter  passed.  After  this  I  lost  sight 
of  the  patient. 

Cases  of  imperforate  rectum  may  be  divided  into  two  classes,  viz.  those  in  which  no  anus 
exists  (imperforate  anus  properly  so  called),  and  those  in  which  there  is  an  anus  leading  into 
a  cul-de-sac  (imperforate  rectum  in  the  narrower  sense  of  the  term).  The  former  class 
(imperforate  anus)  may  be  again  subdivided  into — 1.  membranous  obstruction  of  the  anus  ; 
2.  complete  or  partial  absence  of  the  rectum ;  3.  communication  of  the  rectum  with  the 
vagina  in  the  female  ;  4.  communications  with  the  urinary  tract  in  the  male ;  5.  external 
communication,  or  fistula.  The  latter  class  (imperforate  rectum)  may  be  subdivided  into — 1. 
membranous  obstruction  ;  2.  deficiency  of  the  upper  portion  of  the  rectum. 

Imperforate  anus  is  so  far  a  less  dangerous  affection  than  imperforate  rectum,  that  it 
attracts  immediate  notice.  Either  at  the  time  of  delivery,  or  very  soon  alter,  the  medical 
attendant  or  the  niiree  observes  that  the  natural  opening  is  absent,  or  that  there  is  an  un- 
natural one.  In  cases  of  imperforate  rectum,  on  the  other  hand,  the  malformation  is  over- 
looked, and  the  child's  sufferings  are  at  first  attributed  to  every  cause  except  the  right  one. 

A.  Imperforate  anus.  1.  Membranous  obstruction. — When  a  child  is  born  with  imper- 
forate anus  and  without  faecal  fistula,  the  first  question  is.  whether  it  is  not  merely  an  example 
of  the  first  of  the  five  subdivisions  above  enumerated.  These  cases  of  membranous  closure  of 
the  anus  constitute,  I  believe,  a  great  majority  of  the  whole  ;  and  a  simple  incision  obviates 
all  danger  to  life.  This  simple  variety  is  known  by  the  bulging,  at  the  situation  of  the  anus, 
which  is  seen  when  the  child  cries  ;  and  also,  if  the  membrane  is  thin,  by  the  colour  of  the 
meconium  being  seen  more  or  less  distinctly  through  it.  But  in  older  that  either  of  these 
signs  may  be  noticed,  the  gut  must  be  distended  with  meconium,  which  is  not  always  the 
case  at  the  time  of  birth.  However,  if  the  gut  be  not  full,  the  child  will  not  suffer  any 
inconvenience  ;  so  that  in  a  case  of  imperforate  anus  where  no  bulging  can  be  seen,  and  no 
symptoms  are  present,  it  is  right  to  wait  for  a  certain  time  (varying  with  the  progress  of  the  case 
— a  day  may  be  taken  as  an  average),  in  order  to  allow  time  for  the  descent  of  the  meconium, 
before  undertaking  any  treatment.  When  bulging  is  perceived,  all  that  is  necessary  is  to 
make  an  incision  of  sufficient  size  in  the  situation  of  the  natural  anus,  and  give  exit  to  the  contents 
of  the  gut.  This  being  done,  some  of  the  tissue  on  either  side  of  the  incision  may  be  cut  away, 
in  order  that  the  opening  may  be  less  liable  to  close,  and  it  must  be  maintained  open  by  passing  a 
small  bougie,  or  the  end  of  the  finger,  into  it  daily,  or  twice  a  day,  for  some  weeks.  Whether 
the  incision  is  to  be  a  simple  one  in  the  middle  line,  or  a  crucial  one,  appears  to  be  a  matter  of  in- 
difference ;  but  the  for  mer  is  quite  sufficient,  and  the  latter  is  open  to  the  theoretical  objection  that 
the  fibres  of  the  external  sphincter,  which  is  present  in  these  cases,1  may  be  injured.  After  this 
operation,  if  indeed  a  proceeding  so  simple  deserves  the  name  of  an  operation,  the  infant  is  usually 
restored  immediately  to  perfect  health,  and  the  parts  in  after  life  have  all  the  natural  appear- 
ance and  functions.  But  if  no  treatment  be  undertaken  (which  is  unfortunately  too  common, 
in  consequence  of  a  kind  of  general  impression  of  the  necessary  fatality  of  the  malformation), 
the  abdomen  becomes  tumid  and  hard,  the  infant  refuses  the  breast,  vomiting  comes  on,  which 
soon  becomes  stercoraceous,  and  the  patient  dies  in  a  few  days  from  exhaustion,  or  more 
rapidly  from  bursting  of  the  intestine.2  If  the  symptoms  have  come  on  before  the  child  is 
seen,  the  aspect  of  the  case  is  less  promising- ;  but  the  same  course  should  be  pursued.  In  a 
case  under  my  care,  in  which  the  child  was  in  a  state  of  great  distress  from  distension  and 
faecal  vomiting,  rapid  recovery  ensued  on  the  restoration  of  the  natural  passage. 

2.  Complete  or  partial  absence  of  the  rectum.- — When  no  bulging  is  perceived,  after  waiting 
for  a  reasonable  time,  it  is  probable  that  the  lower  end  of  the  rectum  is  deficient.  In  such  a 
case,  if  the  external  parts  exhibit  no  obvious  malformation,  an  exploratory  operation  should 
be  performed,  the  object  of  which  is  to  discover  the  end  of  the  rectum,  and  if  possible  to  draw 
it  down,  and  attach  it  to  the  skin  in  the  situation  of  the  amis.  For  this  purpose  a  free 
incision  should  be  made  from  a  short  distance  behind  the  scrotum,  or  vulva,  in  the  middle 
line,  to  the  point  of  the  coccyx;  the  parts  should  be  carefully  dissected,  the  dissection  being 
conducted  along  the  front  of  the  coccyx  and  sacrum  ;  and  if  a  bulging  tumour  can  be  felt,  it 

1  See  Path.  Soc.  Trans,  vol.  v.  p.  176. 

2  The  intestine  has  given  way  as  early  as  the  fourth  day.     Path.  Soc.  Trans,  vol.  ii.  p.  226.     Curling 
Med.-Chir.  Trans,  vol.  xliii,  p.  305. 
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should  be  gently  drawn  downwards  by  means  of  hooked  forceps  and  brought  down,  if  possible, 
to  the  skin,  attached  there  by  sutures  on  either  side,  and  opened  ;  but  if  this  is  not  possible,  it 
should  be  opened  in  situ,  and  after  the  evacuation  of  the  meconium,  gentle  traction  by  forceps 
should  be  used  to  draw  it  down  as  far  as  possible.  Jf  the  gut  can  be  attached  on  either  side 
to  the  skin,  the  risk  of  subsequent  contraction  of  the  orifice  is  much  diminished,  and  the 
danger  of  extravasation  of  faeces  into  the  cavity  of  the  pelvis  avoided.  If  this  cannot  be 
done,  the  opening  must  be  maintained  by  the  daily  passage  of  a  bougie,  or  other  dilating 
instrument.  I  have  found  a  pair  of  dressing  forceps  a  convenient  instrument  for  gently 
dilating  the  opening.  If  the  opening  can  be  kept  to  a  proper  size,  even  when  the  gut  has 
not  been  drawn  down,  the  power  of  controlling  the  faeces  may  be  hoped  for.  A  sphincter 
muscle  has  been  proved  by  dissection  to  exist  in  a  case  of  this  kind  of  malformation :  but  if 
the  gut  have  been  attached  to  the  skin,  its  circular  fibres  will  assume  the  office  of  a  sphincter, 
even  when  no  external  sphincter  exists. 

When  the  rectum  is  entirely  absent,  the  above  proceeding  will  fail.  The  dissection  will 
disclose  no  bulging  tumour;  and  then  the  surgeon  will  be  justified  in  proposing  to  open  a 
higher  part  of  the  large  intestine,  and  form  an  artificial  anus,  in  order  to  save  the  child's  life. 
The  questions  connected  with  this  operation  will  be  considered  presently. 

In  cases  of  imperforate  anus  where  malformation  is  obvious  externally,  the  parts  of 
generation  being  very  far  back,  the  tuberosities  of  the  ischia  very  near  together,  and  perhaps 
the  skin  in  the  situation  of  the  anus  much  depressed,  there  is  more  reason  to  fear  that  the 
rectum  is  altogether  wanting,  and  more  danger  of  wounding  the  male  bladder,  or  the  female 
uterus  and  vagina,  and  the  peritoneal  pouches,  in  the  dissection,  than  where  the  parts  are 
more  naturally  formed.  In  such  cases,  the  exploratory  operation  must  be  conducted  with 
great  caution  ;  and  if  the  above  characters  are  very  marked,  it  will  become  a  serious  question 
whether  it  woidd  not  be  justifiable  to  resort  to  colotomy  at  once.  It  will,  however,  in 
most  (if  not  in  all)  cases  be  possible,  and  be  the  more  prudent  course,  to  make  an  opening 
between  the  coccyx  and  the  parts  of  generation  sufficiently  large  to  introduce  the  finger  and 
feel  for  the  rectum ;  but  in  these  cases  great  care  must  be  taken  not  to  injure  the  parts  in 
front. 

3.  The  rectum  communicating  with  the  vagina. — The  third  variety  of  imperforate  anus  is 
that  in  which  the  rectum  ends  either  by  a  small  sinus,  or  by  a  continuation  of  its  entire  tube, 
in  the  posterior  commissure  of  the  vagina.  This  is  a  far  less  serious  defect  primarily  than  the 
former,  since  the  faeces  pass  in  sufficient  quantity  to  avoid  any  serious  symptoms,  and  an  infant 
does  not  suffer  any  material  inconvenience  from  the  flow  of  feces  through  the  vagina.  Hence 
the  parents  often  do  not  present  the  child  for  treatment  till  it  is  several  weeks  or  months  old. 
But  the  secondary  consequences  of  the  deformity  are  usually  very  serious.  The  sinus  is  often 
not  large  enough  to  permit  of  a  sufficient  evacuation  of  the  gut,  when,  with  advancing  life, 
the  feces  become  more  solid.  This  gives  rise  to  increasing  distension  of  the  colon,  which  has 
sometimes  proceeded  to  a  frightful  extent  and  proved  the  direct  cause  of  death.1  Besides, 
the  disgusting  nature  of  the  infirmity  calls  for  prompt  treatment  before  the  child  is  old  enough 
to  be  sensible  of  its  inconveniences.  These  inconveniences,  however,  vary  very  considerably. 
Thus  a  case  has  been  recorded  byM.  Le  Fort2  in  which  a  married  woman  was  discovered  on 
rectal  examination  to  have  imperforate  anus,  the  rectum  opening  obliquely  into  the  back  of 
the  vagina.  In  this  case  the  command  over  the  feces  was  so  perfect  that  no  inconvenience 
resulted ;  and  neither  she,  nor  her  husband,  nor  the  accoucheur  who  had  delivered  her  three 
times,  was  aware  that  there  was  any  peculiarity  about  the  sexual  organs.  Such  cases  as 
these  should  not  be  interfered  with.  On  the  other  hand,  when  the  communication  is  either 
so  small  as  to  oppose  an  obstacle  to  defecation,  or  so  large  and  destitute  of  sphincter-power 
as  to  entail  the  disgusting  consequences  of  recto-vaginal  fistula  in  after  life,  no  time  should 
be  lost  in  commencing  the  operative  treatment. 

Signor  Bizzoli 3  has  given  an  interesting  account  of  four  cases  of  this  malformation,  in  all 
of  which  he  succeeded  in  restoring  the  parts  completely  to  their  natural  relations  and  appear- 
ance by  dissecting  away  the  end  of  the  rectum  from  the  back  of  the  vagina,  through  a  free 
incision  in  the  median  line,  and  then  bringing  down  and  fixing  the  end  of  the  gut  in  the  natural 
position  of  the  anus,  after  which  the  parts  between  the  anus  and  vulva  were  united  by  sutures 
so  as  to  form  the  new  perinaeum.  In  some  of  the  cases  the  lower  portion  of  the  rectum  was 
so  contracted  that  it  was  necessary  to  open  it  freely  in  order  to  obtain  a  sufficient  anal  orifice ; 
and  in  some  cases  the  difference  in  length  between  the  anterior  and  posterior  walls  of  the  gut, 
due  to  its  curved  direction,  caused  some  difficulty  in  drawing  it  down  to  the  proper  position. 
This  difficulty  however  was  overcome  by  careful  dissection.  The  accompanying  figures  from 
Signor  Rizzoli's  work  well  illustrate  this  method  of  operation. 

There  is  usually  no  difficulty  in  finding  the  end  of  the  rectum,  by  passing  a  director  down 
the  unnatural  opening.  The  perinaeum  should  then  be  freely  divided  from  a  short  distance 
behind  the  posterior  commissure  of  the  labia  nearly  to  the  coccyx :  aud  after  having,  if 
necessary,  opened  the  rectum  by  cutting  on  the  director,  the  operator  should  endeavour  to  draw 
down  its  walls,  separating  the  front  wall  from  the  vagina,  and  attach  them  to  the  skin.     If 

1  Brit.  Med.  Journ.  1858,  p  845. 

2  Le  Fort,  7A-.s-  Vices  de  Conformation  de  V Uterus  e.t  da  Vagin.  Paris,  1863,  p.  120.  M.  Eicorrl  also 
has  put  on  record  a  case  in  which  a  woman  was  in  the  constant  habit  of  sexual  intercourse,  andi  ad  lived 
with  one  man  for  three  years,  without  his  suspecting  any  malformation.     Gaz  dvs  Hop.  1833,  p.  412. 

3  Mem'irie  chirurffiche  ed  oetetriche,  vol.  ii.  p.  321.     Bologna,  186D. 
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Fig.  200.— The  parts  before 
operation. 


this  cannot  be  done,  at  any  rate  a  free  opening  must  be  maintained  in  tbe  situation  of  the 
natural  anus,  in  the  hope  that  the  recto-vaginal  fistula  may  close,  which,  if  it  be  small,  appears 
to  be  the  case  tolerably  often.  If  it  does  not  close,  some  plastic  proceeding  analogous  to  that 
which  is  used  for  rupture  of  the  perinseum  in  the  adult  will  probably  be  necessary.  But  for 
the  success  of  such  operations  the  bowels  must  be  more  under 
control  than  can  be  the  case  in  early  infancy  ;  so  that  it  is 
advisable  to  delay  the  operation,  and  to  ascertain,  by  expe- 
riment, before  performing  it,  that  the  child's  bowels  can  be 
kept  constipated  for  several  days  without  danger.  Dr.  Rhea 
Barton  succeeded  in  effecting  a  cure  by  the  simpler  method 
of  laying  all  the  parts  open  from  the  vaginal  fistula  down  to 
the  natural  situation  of  the  anus,  and  then  encouraging  the 
front  part  of  the  wound  to  close,  while  the  back  part  was  kept 
open.  Another  American  surgeon  successfully  repeated  the 
same  operation.1 

4.  The  rectum  communicating  with  the  urinary  tract. — ■ 
Communications  between  the  lower  end  of  the  bowel  and  the 
male  urinary  organs  with  imperforate  anus  constitute  per- 
haps the  most  troublesome  variety  of  this  affection.  It  is 
true  that  the  malformation  does  not  prove  immediately  fatal, 
since  the  fseces  are  at  first  sufficiently  liquid  to  pass  by  the 
urethra  without  much  residuum.  But  as  they  become  more 
solid,  a  residuum  is  left,  which,  being  impacted  in  the  urethra 
or  bladder,  according  to  the  level  of  the  communication, 
produces  the  ordinary  symptoms  of  calculus,  with  perhaps 
even  more  than  the  ordinary  amount  of  retention  of  urine. 
It  is  important,  therefore,  to  operate  before  this  has  taken  «,  the  perineum,  extending  to  the  coccyx; 
place.  The  communication  may  be  either  with  the  urethra  '  6,  the  opening  of  the  rectum  into  the 
or  the  bladder.     In  the  former  case,  it  may  in  some  instances      yulva ;  *  ^^Jfi 

....  ii.  n        i  nuous  with  the  hymen  (a),  ana  uniting 

p0S9lbly    be  discovered    by  the   sound;    but  usually  the   seat        the  labia  rnajora'to  each  other  and  the 

of  the  communication  remains  uncertain.     Should  the  gut      rectum. 

terminate  in  the  urethra  the  rectum  will  only  be  deficient  in  its  lowest  part,  and  its  termi- 
nation will  be  accessible  from  the  perinseum.  Therefore,  the  proper  course  is  to  begin  by 
performing  the  usual  exploratory  operation  in  the  perinasum  :  and  if  the  rectum  be  met  with, 
to  separate  it  from  its  connections,  if  possible,  and  draw  it  down  to  the  skin,  as  in  the  last 


Fig.  201. — Diagram  of  the  operation. 


Fig.  202. — The  parts  after  operation. 


a,  the  lower  part  of  the  rectum,  which  has  been  exposed 
by  a  free  incision  in  the  median  line,  extending 
through  the  tissue  marked  (c)  in  the  last  figure,  and 
drawn  down  towards  the  coccyx  (<•)  ;  b,  anal  open- 
ing of  the  rectum  ;  c,  remains  of  the  membrane 
continuous  with  the  hymen  ;  d  d  d  d,  the  divided 
muscles  and  other  tissues  of  the  perinseum  ;  ffff, 
two  sutures  passed  through  the  lower  end  of  the 
rectum,  securing  it  in  its  new  position  ;  g  g  h  h, 
sutures,  renniting  the  divided  perineal  tissues ;  1 1, 
a  suture  uniting  the  perineal  tissues  to  the  anterior 
edge  of  the  rectum. 


a,  the  anal  orifice  of  the  rectum  in  its 
normal  position  ;  6,  the  median  inci- 
sion united  and  forming  the  raphe1 
of  the  new  perinseum;  c,  remains  of 
the  tissue  marked  with  the  same  letter 
in  the  previous  figures ;  rf,  the  hymen, 
somewhat  displaced  backwards  by  the 
tense  membrane  c.  This  was  the  only 
abnormal  appearance  which  the  parts 
presented  after  the  operation. 


case.  I  am  not  aware,  however,  of  a  case  in  which  this  has  been  successfully  accomplished, 
If  the  rectum  be  not  found,  the  inference  is  that  the  communication  is  with  the  bladder, 
and  in  that  case  the  rectum  may  be  totally  absent,  and  the  communicating  intestine  may 

1  Bodenhamer,  Congenital  Mulformnt'wns  of  the  Rectum  and  Anus.     Cases  exevii.  exeviii. 
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be  some  much  higher  part  of  the  alimentary  tube.  In  such  a  case,  I  think  that  colotomy 
should  be  recommended  ;  but  it  is  a  very  doubtful  question,  the  decision  of  which  may  reason- 
ably be  left  to  the  parents,  if  they  are  persons  of  sufficient  intelligence.  Some  further  remarks 
on  colotomv  in  these  cases  will  be  found  in  a  future  paragraph. 

If  the  child  is  not  seen  till  a  later  period,  when  the  symptoms  of  fsecal  accumulation  in 
the  urinary  tract  call  for  some  relief,  attention  must  first 'be  directed  to  this  accumulation. 
The  mass  must  be  broken  down  with  the  catheter,  and  removed  by  the  free  injection  of  warm, 
water ;  or  if  it  be  very  solid,  it  may  even  be  advisable  to  use  the  lithotrite.  Then  the  case 
must  be  treated  according  to  the  rules  above  laid  down.  The  proposal,  which  has  been 
sanctioned  by  some  surgeons,  of  cutting  down  in  the  middle  line  into  the  urethra  and  neck 
of  the  bladder,  and  thus  laying  the  whole  track  for  the  urine  and  feces  into  one,  appears 
unadvisable,  as  it  would  very  likely  end  in  leaving  the  patient  with  the  horrible  infirmity 
of  a  large  cloacal  aperture,  through  which  both  the  urine  and  feces  would  pass  without 
control. 

5.  Imperforate  anus  with  f cecal  fistula. — The  cases  of  imperforate  anus  in  which  a  fistula 
exists  opening  externally  are  not  immediately  threatening  to  life;  and  if  the  external  opening 

Fig.  203.— Imperforate  Rectum.     Failure  of  exploratory  puncture.     Littre's  operation. 


A,  anal  cul-de-sac  ;  b,  rectal  cul-de-sac  ;  c,  probe  passed  in  the  course  of  the  trocar,  Which  had  been  thrust  behind  and 
to  the  left  of  the  bowel ;  d,  descending  colon  ;  E,  the  sigmoid  flexure  passing,  over  into  the  right  groin  ;  r,  the 
colon  opened  by  Littre's  operation  in  the  left  groin. 


be  in  a  situation  where  the  discharge  of  the  feces  will  not  be  dangerous  or  very  inconvenient 
(e.g.  behind  the  natural  position  of  the  anus),  it  may  be  a  question  whether  they  require  any 
treatment  beyond  such  dilatation  as  may  be  necessary  for  the  perfectly  free  discharge  of  the 
feces.  Such  openings  have  been  known  ultimately  to  acquire  sphincter  power.  But  when 
the  opening  lies  in  front  of  the  natural  position  (in  the  scrotum,  or  close  to  the  vulva,  accord- 
ing to  the  sex),  it  is  advisable  to  cut  down  in  the  proper  place,  and  attach  the  gut  to  the  skin. 
The  operator  may  be  sure  of  finding  the  rectum  lying  close  to  the  skin  of  the  perinaeum.  If 
the  abnormal  anus  he  in  some  remote  place  (as  in  the  hypogastrium,  on  the  dorsum  penis,  in 
the  groin),  the  case  assumes  a  much  graver  aspect,  since  the  rectum,  and  perhaps  the  whole 
large  intestine,  may  be  absent  or  impervious.  In  most  of  such  cases  it  will,  in  all  probability, 
be  judged  better  to  dilate  the  abnormal  anus,  if  necessary,  and  abandon  the  case  to  nature. 
In  very  few  instances  would  it  be  justifiable  to  attempt  to  restore  the  natural  opening. 

B.  Imperforate  rectum. — We  have  now  to  consider  the  cases  of  imperforate  rectum  in  the 
narrower  sense  of  the  term,  i.e.  cases  in  which  the  external  parts  are  normal,  but  the  anus 
leads  into  a  small  cul-de-sac,  the  rectum  being  totally  obstructed  above.  Such  cases  (as  has 
been  before  pointed  out)  usually  require  immediate  treatment ;  the  deformity  having  been  at 
first  overlooked.  The  obstruction  of  the  rectum  may  be  due  to  a  simple  membrane  stretched 
across  the  tube  in  the  intestine  which  in  other  respects  is  natural;  or  the  upper  tube  (the 
rectal  cul-de-sac  as  it  is  called)  may  lie  by  the  side  of  the  lower  (the  anal  cul-de-sac),  or  behind 
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it ;  or  the  rectum  may  be  impervious  for  a  greater  or  less  distance,  so  that  the  colon  may  ter- 
minate by  a  dilated  extremity  above  the  pelvis.  In  rare  cases,  the  sigmoid  flexure  itself,  and 
more  or  less  of  the  rest  of  the  large  intestine,  may  be  absent;  but  as  such  infants  are  usually 
not  viable,  the  cases  present  little  practical  interest.  Practically,  cases  of  imperforate  rectum 
may  be  divided,  as  above,  into  two  classes,  i.e.  1.  where  the  upper  cul-de-sac  is  accessible 
from  the  lower ;  and  2  where  it  is  not. 

The  chief  means  of  distinguishing  one  variety  from  the  other  is  the  sensation  of  bulging 
communicated  to  the  finger  passed  into  the  anal  cul-de-sac.  The  presence  of  this  symptom 
may  be  taken  as  indicating  that  the  two  cul-de-sacs  lie  close  together.  As  a  matter  of  pro- 
gnosis it  ought  to  be  borne  in  mind  that  this  bulging  has  been  telt  in  a  case  where  it  proved 
to  be  due  not  to  the  impulse  of  faeces  in  the  rectum,  hut  to  that  of  fluid  in  the  recto-uterine 
pouch  of  the  peritonaeum  ;  :  but  as  an  indication  for  practice  it  may  always  be  held  to  justify 
the  surgeon  in  exploring  the  bulging  tumour.  This  may  be  done  either  by  incision  or  with  a 
grooved  needle.  If  a  puncture  is  made  and  meconium  escapes,  the  puncture  ought  to  be 
dilated  v\  ith  a  pair  of  dressing  forceps  passed  through  it,  until  the  meconium  has  been  freely 
discharged,  when  a  large  catheter  or  tube  should  be  fixed  in  the  gut.  If  the  surgeon  prefers 
to  use  a  grooved  needle,  and  meconium  is  detected,  the  grooved  needle  may  be  used  as  a 
director,  and  a  small  knife  be  passed  along  it.  M.  Guersant  has  recommended  the  use  of  a 
trocar  and  cannula  made  in  a  peculiar  form,  so  that  the  cannula  is  grooved:  but  as  a  grooved 
needle  answers  every-purpose,  I  should  not  be  disposed  to  use  a  larger  instrument.  The 
practice  usually  pursued,  of  thrusting  about  trocars  of  considerable  size  in  the  tissues  of  the 
pelvis,  is  very  dangerous ;  and  if  the  gut  is  found,  the  opening  made  by  such  an  instrument  is 
always  insufficient ;  so  that  the  trocar  ought  to  be  discarded  in  these  exploratory  operations. 

Numerous  instances  are  on  record  in  which  the  surgeon  has  failed  to  detect  the  presence 
of  the  rectal  cul-de-sac  with  the  trocar,  although  that  portion  of  the  bowel  has  lain  close  to 
the  anal  cul-de-sac.  I  have  figured  such  a  case  in  my  work  on  the  '  Surgical  Treatment  of 
Children's  Diseases,'  p.  172,  in  which  Littre's  operation  was  subsequently  performed,  under 
the  impression  that  the  lower  bowel  was  totally  deficient.  A  similar  case,  under  the  care  of 
the  late  M.  Robert,  is  figured  by  M.  Larcher  in  his  translation  of  the  above-named  work,  and  I 
reproduce  it  here  (fig.  203),  since  it  illustrates  another  point  which  will  be  referred  to  further  on. 

If  the  gut  cannot  be  found  in  this  way  (i.e.  if  there  is  no  bulging  tumour,  or  if  the  sensa- 
tion prove  deceptive),  an  operation  similar  to  that  for  imperforate  anus  should  be  first  per- 
formed. The  anal  cul-de-sac  should  be  freely  laid  open  towards  the  coccyx,  and  the  parts  in 
the  pelvis  dissected  to  as  great  a  depth  as  may  be  thought  prudent.  On  the  failure  of  this 
operation,  the  question  of  colotomy  will  arise. 

Colotomy  in  Congenital  Obstructions  of  the  Lower  Bowel. — When  the  rectum  is 
entirely  deficient,  the  only  means  of  preserving  life  is  to  open  some  higher  part  of  the  bowel ; 
and  when  the  gut  opens  into  the  bladder,  and  is  inaccessible  from  the  perinaeum,  the  same 
operation  may  be  performed,  although  not  immediately  necessary  for  the  preservation  of  life, 
as  a  means  of  avoiding  the  grave  inconveniences  and  dangers  which  that  malformation  entails. 
The  operation  may  be  performed  either  according  to  Littre's  method,  or  that  which  goes  by 
the  name  of  Amussat.3  But  the  former  is  generally  preferred  in  these  cases  of  congenital  mal- 
formation for  several  reasons,  although  it  must  be  allowed  that  our  experience  of  either  is  not 
sufficient  at  present  to  serve  as  a  foundation  for  any  very  exact  comparison.  It  may  be  said, 
however,  that  the  only  difference  between  the  two  operations  is,  that  Littre's  is  performed  a 
little  lower  down  and  farther  forward  than  Amussat's,  and  that  the  former  necessarily  opens 
the  peritoneal  cavity,  while  the  latter  may  succeed  in  opening  the  intestine  without  wounding  the 
peritonaeum,  in  those  cases  in  which  the  descending  colon  is  not  attached  by  a  mesentery. 
But  the  latter  advantage  cannot  be  always  attained,  since  the  presence  of  a  mesentery  is  not 
uncommon :  and  if  there  be  a  very  long  mesentery,  it  may  be  altogether  impossible  to  find 
the  large  intestine.3  Nor  does  it  appear  at  all  certain  that  the  fatality  of  colotomy  in  these  cases 
is  due  in  any  great  measure  to  wound  of  the  peritonaeum.  The  tender  age  of  the  child ;  the 
weakness  induced  by  distension,  vomiting,  and  want  of  nourishment;  and  the  tendency  to 
peritonitis  (in  some  cases  its  actual  existence),  from  the  congestion  and  straining  motions  of 
the  intestines,  sufficiently  account  for  the  fatal  result  which  usually  follows.4 

M.  Guersant  opened  the  colon  eleven  times  in  the  groin,  and  once  in  the  loins,  without 
saving  one  of  his  patients.5  I  have  only  been  able  to  find  two  successful  cases  recorded  since 
the  publication  of  M.  Rochard's  paper,0  although  that  publication  must  have  given  rise  to  the 
performance  of  many  similar  operations.  In  the  first  case,7  which  occurred  under  the  care 
of  Dr.  Pooley  in  the  State  of  New  York,  the  operation  was  performed  on   an    otherwise 

1  Path.  Soc.  Trans,  vol.  xi.  p.  99. 

2  These  operations  are  described  in  the  essay  on  Diseases  of  the  Intestines. 

3  Mr.  Curling  practised  both  operations  on  the  bodies  of  20  infants  who  had  attained  the  full  period. 
Colotomy  in  the  left  groin  was  easy  in  18  cases  ;  in  the  other  2  the  bowel  curved  over  to  the  right  side, 
so  that  to  open  it  the  incision  must"  have  been  in  the  right  groin.  Colotomy  in  the  left  loin  was  easy  in 
8  of  these  subjects  ;  difficult  in  6  ;  and  impossible,  without  wounding  the  peritonaeum,  in  the  other  (!. 
Curling,  Diseases  of  the  Rectum,  3d  ed.  pp.  222,  223. 

4  On  the  question  of  wounds  of  the  peritonaeum  in  operations,  see  the  essay  on  Injuries  of  the 
Abdomen,  vol.  i.  p.  893. 

s  Debout,  in  Bull,  de  Titer,  torn.  xlix.  p.  llfi.  6  Rochard,  Bulletin  de  VAcad.  imp.  de  Med.  an  185'J. 

7  Am.  Journ.  of  Obstetrics,  May  1,  1870. 
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healthy  male  child  in  whom  there  was  imperforate  rectum  and  a  communication  witli  the 
Madder.  The  report  was  published  six  months  after  the  operation,  the  child  being  then  in 
perfect  health.  The  faeces  passed  about  twice  a  day  from  the  artificial  opening,  and  the  fsecal 
dissharge  from  the  bladder  appeared  to  have  quite  ceased.  The  second  case  is  reported  by 
Mr.  Morrant  Baker  in  the  '  Clin.  Trans.' (vol.  xii.  p.  240).  The  operation  was  Amussat's; 
there  was  no  difficulty  in  finding  the  bowel,  and  the  child  was  in  good  health  five  years 
after  the  operation,  wearing  a  flexible  tracheotomy  tube  in  the  opening.  M.  Giraldes,  however, 
had  a  case  of  colotomy  for  imperforate  anus  in  which  the  child  lived  2%  months,  and  died 
from  another  cause.1 

In  the  rare  cases  where  colotomy  has  been  successful,  some  of  the  patients  have  lived 
through  the  ordinary  term  of  human  life,  and  have  been  able  to  perform  without  serious 
inconvenience  the  duties  of  laborious  occupations,  and  the  functions  of  wives  and  mothers.2 
These  cases  justify  the  performance  of  the  operation,  with  the  consent  of  the  patient's 
friends,  although  it  must  be  admitted  that  little  success  can  be  anticipated. 

When  the  operation  has  been  performed  on  account  of  a  communication  with  the  bladder, 
an  additional  annoyance  is  experienced  in  the  fact  that  some  faeces  may  still  pass  beyond  the 
artificial  anus  and  reproduce  the  symptoms  of  vesical  irritation.  The  surgeon  must  either 
deal  with  the  symptoms  as  they  arise,  by  breaking  down  the  masses  in  the  bladder  from  time 
to  time,  or  he  may  make  trial  of  a  plug  inserted  into  the  lower  opening,  or  he  may  even 
feel  justified  in  attempting  to  close  the  latter  by  a  plastic  operation.  Space  will  not  permit  of 
a  discussion  of  this  rare  complication  ;  an  interesting  example  of  which  is,  however,  recorded 
by  Mr.  Curling.3 

A  curious  discussion  has  been  originated  by  M.  Huguier,4  viz.  whether  in  performing 
Littre's  operation  in  cases  of  imperforate  anus,  it  would  not  be  better  to  operate  in  the  right 
groin  instead  of  the  left.  He  has  noticed  that  in  many  cases  of  total  absence  of  the  rectum, 
the  oblique  bend  in  the  colon,  of  which  I  have  just  spoken,  brings  it  to  terminate  in  the  right 
groin.  Hence  he  recommends  to  make  the  incision  on  this  side  instead  of  the  left.  But  all 
the  successful  cases  which  have  been  put  on  record  have  been  operated  on  in  the  left  groin  ; 
while  no  operation,  so  far  as  I  know,  has  yet  been  practised  on  Huguier 's  suggestion,  except  one, 
which  is  related  by  Mr.  Bryant  in  his  work  on  '  Surgical  Diseases  of  Childhood,'  p.  40.  In  this 
case  after  failing  to  reach  the  bowel  by  an  exploratory  operation  in  the  perinseum,  Mr.  Bryant  cut 
down  on  the  right  side  by  a  '  vertical  incision,  at  the  distance  of  one  inch  from  the  anterior 
superior  spinous  process,  towards  the  umbilicus,'  and  at  once  found  a  portion  of  large 
intestine,  which  was  proved,  after  the  death  of  the  patient,  to  be  the  descending  colon.  This 
case,  then,  shows  that  M.  Huguier's  suggestion  is  so  far  practicable,  that  in  some,  at  any  rate, 
of  these  cases  of  malformation  it  is  possible  to  reach  the  descending  colon  on  the  right  side 
of  the  belly.  The  same  fact  is  shown  by  a  case  which  I  have  related  in  my  work  on  '  Children's 
Diseases,'  p.  166 ;  and  by  a  case  recorded  by  Mr.  Ashton  in  the  '  Path.  Soc.  Trans.'  vi.  200,  and 
many  others.  But  this  by  no  means  settles  the  question.  Allowing  that  in  some  cases  the 
sigmoid  flexure  of  the  colon  may  be  reached  from  the  right  side,  two  questions  present  them- 
selves: 1.  In  these  very  cases  could  not  the  large  intestine  have  been  opened  also  from  the 
left  groin  ?  2.  If  not,  is  the  proportion  of  such  cases  sufficient  to  justify  the  proceeding  ? 
With  respect  to  the  first  question,  I  cannot  find  any  precise  details  on  which  to  found  an 
answer.  Mr.  Byrant  does  not  describe  the  relations  of  the  colon  in  his  case  in  terms  suffi- 
ciently precise  to  show  that  he  had  given  particular  attention  to  this  point.  In  M.  Robert's 
case,  figured  on  page  790,  it  is  plain  that  the  colon  could  have  been  found  with  equal  ease 
in  either  groin.  In  Mr.  Ashton 's  case  in  the  'Path.  Soc.  Trans.'  vol.  vi.  he  says  that  'the 
ascending  and  transverse  portions  of  the  colon  were  normal :  this  intestine  then  descended  a 
short  distance  on  the  left  side,  and,  recrossing  the  abdomen  to  the  light  side,  terminated  in  a 
dilated  pouch,'  &c.  Here,  then,  if  the  operator  had  cut  down  on  the  left  side,  and  had  not 
found  the  large  intestine,  enlargement  of  the  wound  upwards  (not  necessarily  to  a  very  great 
extent,  considering  the  size  of  the  parts)  would  have  brought  the  descending  colon  into  reach. 
What  M.  Huguier  says  may  be  very  true,  that  from  the  right  gi'oin  some  portion  of  the  large 
intestine  is  sure  to  be  reached  ;  but  it  seems  to  me  to  be  by  no  means  a  matter  of  indifference 
whether  the  part  opened  be  the  descending  part  of  the  colon  or  the  caecum  ;  and  unless  it 
could  be  shown  that  the  sigmoid  flexure  is  always,  or  almost  always,  on  the  right  side,  I 
should  be  decidedly  in  favour  of  the  operation  on  the  left  side.  The  reverse,  however,  is,  I 
think,  very  clearly  shown.  Thus  M.  Giraldes  says,5  '  Numerous  anatomical  investigations, 
together  with  the  records  of  those  of  Curling  and  Arthur  Bourcart,  have  shown  me  that  in 
the  great  majority  of  cases  in  the  foetus  and  new-born  child  the  sigmoid  flexure  is  placed  on 
the  left,  and  not  on  the  right.  In  134  autopsies  below  the  age  of  a  fortnight,  I  found  the 
sigmoid  flexure  on  the  leftside  in  114;  in  50  cases  of  Littre's  operation  which  I  have 
collected,  the  operator  always  met  with  the  sigmoid  flexure  on  the  left  side  ;  in  30  post-mortem 
examinations  of  infants  operated  on  for  irnperforation,  the  intestine  was  always  found  on  the 
left ;  in  100  examinations  of  new-born  children,  Curling  found  the  sigmoid  flexure  on  the 

1  Nouveau  Dictionnaire  de  Mid.  et  Chir.  prat.  torn.  ii.  p.  633. 

'£  Curling,  op.  tit.  p.  229.     Rochard,  op.  tit.  3  Op.  cit.  p.  226, 

4  Bulletin  de.  V  Acad.  imp.  de  Med.  torn.  xxiv.  1858-9,  pp.  435,  445. 

5  Lecons  eliniques,  p.   121.     M.   Giraldes  refers  here  to  two  cases  in  which,  in  performing    Littre's 
operation,  he  came  upon  an  undescended  testicle. 
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left  side  85  times,  and  Bourcart,  who  made  prolonged  researches  in  order  to  elucidate  this 
question,  found  the  sigmoid  flexure  in  its  normal  position  117  times  out  of  150.' 

The  incision  in  the  right  flank  has  indeed  this  recommendation,  that  should  the  large 
intestine  he  altogether  absent,  a  lower  part  of  the  remaining  intestinal  tube  will  more 
probably  be  reached  on  the  right  side  than  on  the  left.  Such  a  malformation,  however,  must 
be  very  rare  ;  and  the  infant  would,  I  should  suppose,  be  hardly  viable.1 

I  am  still  disposed  to  recommend  the  operation  in  the  left  groin  in  these  cases,  though 
with  hesitation,  loojiing  to  Mr.  Morrant  Baker's  experience.  Whether  after  failing  to  find 
the  sigmoid  flexure  in  that  part,  it  would  be  the  better  course  to  make  an  artificial  anus  in  the 
small  intestine,  or  to  perform  a  second  operation  in  the  opposite  groin,  must  be  left  to  the 
discretion  of  the  operator.  Neither  course  would  have  much  prospect  of  success ;  but  if 
the  infant  were  healthy  and  strong,  the  latter  might  be  justifiable. 

In  the  'Bull,  de  l'Acad.  de  He'd.'  torn.  xxiv.  1858-9,  p.  434,  Velpeau  gives  the  follow- 
ing advice.  He  operated  on  an  infant  with  imperforate  anus.  Not  being  able  to  find 
the  rectum  by  operation  in  the  perinseum,  he  resorted  to  lumbar  and  then  to  inguinal  colotomy, 
but  gives  no  particulars  of  the  operations.  On  the  death  of  the  infant,  the  rectum  was  found 
complete,  but  empty,  and  deviated  to  the  right.  He  therefore  advises  that,  after  having  opened 
the  gut  in  the  loins  or  groin,  a  probe  should  be  passed  down  to  ascertain  whether  the  lower 
part  of  the  gut  is  not  present,  and  whether  it  may  not  be  possible  to  establish  the  natural  anus. 

Imperforation  op  the  Small  Intestine. — Two  cases  of  congenital  obstruction  of  the 
lower  part  of  the  small  intestine  have  been  communicated  by  M.  Depaul  to  the  'Acad.  imp. 
de  Med.,'  in  which  the  diagnosis  was  successfully  established  ;  the  following  being  the  symp- 
toms principally  relied  on.  There  were  the  usual  symptoms  of  obstruction — the  abdomen 
was  swollen,  the  anus  and  rectum  were  natural,  clysters  would  pass,  but  soon  returned  with- 
out meconium  ;  2  a  flexible  tube  could  be  introduced  for  a  considerable  distance,  but  brought 
away  no  faeces  ;  rather  seemed  to  cause  vomiting,  the  vomit  being  mixed  with  lumps  of  me- 
conium. In  a  case  of  this  sort  auscultation  and  percussion  would  yield  indispensable  data. 
Littre's  operation,  at  the  point  indicated  by  the  part  at  which  the  intestinal  resonance  seems 
to  stop  (especially  if  tbe  fluid  injected  can  be  heard  to  stop  near  the  same  point),  appears 
the  appropriate  treatment,  though  little  hope  can  be  entertained  of  good  from  anything. 

Malformations  of  the  Umbilicus. — Another  affection,  probably  due  to  congenital  mal- 
formation, is  that  warty  or  nipple-like  tumour  projecting  from  the  umbilicus,  which  is 
tolerably  often  seen  in  children,  and  seems  due  to  some  morbid  condition  left  by  the  separation 
of  the  umbilical  cord.  Mr.  Athol  Johnstone,  to  whom  we  appear  to  owe  our  first  accurate 
description  of  the  disease  in  the  English  language,3  speaks  of  it  as  '  a  stout  nipple-shaped 
papilla  or  tubercle,  rising  from  the  centre  of  tbe  main  umbilical  depression  ; '  and  says  that  he 
has  seen  it  attain  the  height  and  circumference  of  an  inch.  I  have  had  several  cases,  but 
none  of  this  size.  Mr.  Cooper  Forster  and  Mr.  Bryant  also  speak  of  this  affection.  Inmost 
cases  the  tumour  is  solid,  in  some  a  minute  canal  extends  along  it  for  a  short  (but  only  a 
short)  distance.  No  water  flows  along  this  little  canal,  nor  does  the  canal  lead  into  the 
bladder.  The  treatment  of  these  cases  is  exceedingly  simple ;  a  ligature  tightly  applied 
being  all  that  is  necessary. 

Umbilical  Fistel^e. — There  are  other  though  less  common  cases  in  which  the  urachus 
remains  open  4  and  the  urine  is  discharged  from  the  navel ;  or  in  which  there  is  a  faecal  fistula 
congenital  or  acquired  ; 5  or  in  which  there  is  a  biliary  fistula  at  the  navel.*3     These  cases  must 

1  In  one  curious  case,  recorded  in  the  Path.  Soc.  Trans,  vol.  xii.  p.  87,  thpre  was  a  kind  of  transposition 
of  the  large  intestine,  the  iliocaecal  valve  being  in  the  left  instead  of  the  right  iliac  fossa,  and  the  transverse 
arch  of  the  colon  passing  from  left  to  right,  and  terminating  in  a  very  large  cul-de-sac  in  the  right  iliac 
region.  There  were  also  in  that  case  other  malformations,  not,  however,  apparently  inconsistent  with  life. 
An  exploratory  incision  from  the  perinaeum  having  failed,  nothing  further  was  done.  In  this  case,  had  the 
course  which  I  should  have  been  inclined  to  pursue  been  followed,  the  caecum  would  probably  have  been 
opened  ;  but  this  is,  I  should  suppose,  a  unique  case. 

2  I  once  saw  a  case  of  the  kind  in  which  the  diagnosis  was  rendered  erroneous  by  the  fact  that  we  could 
not  pass  any  large  quantity  of  injection.  In  fact,  it  returned  almost  instantly.  After  death,  however,  the 
obstruction  was  found  quite  high  in  the  small  intestine.  The  fulness  of  the  abdomen  and  the  straining  of 
the  abdominal  muscles  were  the  only  causes  which  I  could  conjecture  for  the  obstacle  to  the  passage  of 
the  injection. 

5  Lectures  on  the  Surgery  of  Childhood,  1860,  p.  44.  The  affection  is  said  to  have  been  first  pointed  out 
by  Duges,  Diet,  de  Med.  en  15  tomes,  t.  xii.  p.  159. 

4  In  the  Med.-Chir.  Trans,  vol.  xxxiii.  p.  293,  there  is  a  case  reported  by  Mr.  Paget,  of  Leicester,  of 
patent  urachus,  in  which  the  patient,  a  man  aet.  40,  laboured  under  symptoms  of  stone.  The  unnatural  open- 
ing was  of  large  size,  an  inch  in  diameter;  notwithstanding  which  he  could  retain  about  a  pintof  water,  and 
only  a  little  escaped  in  micturition.  There  was  also  hernia  at  the  opening.  The  calculus  had  formed  on 
a  hair,  which  had  probably  slipped  down  accidentally  from  the  pubes.  It  was  extracted  by  passing  the 
finger  down  the  patent  urachus.  No  operation  was  attempted  on  the  patent  urachus.  See  also  Bryant, 
op.  cit.  p.  144. 

5  Cooper  Forster,  Surgical  Diseases  of  Children,  p.  107. 

6  I  have  seen  no  published  case  of  this  affection  ;  but  a  boy,  aet.  10,  was  under  my  care  in  the  year  1862, 
on  account  of  a  discharge  of  pure  bile  from  the  umbilicus.  This  was  said  to  have  followed  the  removal  of 
one  of  the  warty  tumours  above  described.  The  fluid  responded  to  the  usual  tests  for  bile,  and,  aa  well  as 
could  be  ascertained,  was  free  from  any  faacal  admixture.  The  sinus  from  which  this  fluid  exuded  was  so 
minute  that  I  could  form  no  idea  of  its  direction,  but  it  seemed  to  extend  a  considerable  distance. 
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be  distinguished  from  the  foregoing  trivial  affection,  as  can  readily  he  done  by  the  character 
of  the  discharge. 

The  cure  of  such  fistulas  should  he  attempted,  but  with  caution.  The  actual  or  potential 
cautery  applied  to  their  edges  can  do  no  harm.  It  has,  however,  failed  in  all  the  cases  that  I 
am  acquainted  with,  and  then  a  plastic  operation  ought  to  be  attempted.  But  I  cannot 
encourage  the  reader  to  be  very  sanguine  of  success  by  this  method  either.  In  the  two 
cases  related  by  Mr.  Cooper  Forster  such  an  operation  was  performed ;  but  it  does  not 
appear  to  have  succeeded  in  either.  Mr.  Bryant's  case  was  not  made  the  subject  of  any 
treatment.  In  mine  the  treatment  by  cautery  failed,  and  I  lost  sight  of  the  child  before  per- 
forming the  plastic  operation  which  I  contemplated. 

A  very  singular  case,  the  result  of  malformation  of  the  umbilicus,  was  sent  to  me  many 
years  ago  by  Dr.  Harland  Whiteman,  of  Putney. 

The  infant  was  a  male  prematurely  born,  and  on  its  birth  the  funis  was  noticed  to  be  bifur- 
cated, and  it  appeared  to  Dr.  Whiteman  as  though  one  bifurcation  contained  the  arteries,  and 
the  other  the  vein.  This  bifurcation  commenced  about  three  inches  from  the  umbilicus, 
and  the  part  of  the  cord  attached  to  the  belly  was  inaiked  by  a  rather  thick  gelatinous 
septum.  The  funis  was  tied  and  divided  below  the  bifurcation.  Nothing  was  noticed 
as  being  wrong  for  a  fortnight.  The  nurse  was  observed  to  be  unwilling  to  be  seen  when 
engaged  in  dressing  the  cord,  but  always  replied  that  '  all  was  going  on  right,'  until,  at  the 
age  of  about  fourteen  days,  Dr.  Whiteman  was  again  summoned  on  account  of  a  bad 
smell  from  the  navel,  and  the  nurse  having  reported  that  there  was  something  wrong 
about  it.  On  examination,  it  was  seen  that  inflammation  and  ulceration  extended  to  some 
distance  around  the  umbilicus,  and  there  was  also  sloughing  still  going  on  of  the  septum 
and  of  what  remained  of  the  right  bifurcation.  This  bifurcation  contained  no  intestine. 
The  sloughing  portion  was  included  in  a  ligature.  The  opposite  bifurcation  (on  the  infant's 
left)  contained  intestine  ;  there  was  a  deep  sulcus  or  fissure  at  the  bottom  of  it,  close  to  the 
umbilicus,  out  of  which  an  offensive  faecal  discharge  continually  exuded.  Some  fseces, 
however,  still  passed  by  the  anus  ;  but  this  ceased  as  the  gut  protruded  out  of  the  navel,  and 
its  whole  circumference  gradually  became  ulcerated  so  that  the  intestine  was  divided  into 
two  parts  at  the  time  that  I  saw  the  child.  There  was  then  a  large  coil  of  intestine 
hanging  out  of  the  belly,  and  partly  everted,  the  fseces  exuding  from  its  open  mouth. 
Another  smaller  coil,  which  transmitted  no  fasces,  lay  on  its  right  side,  separated  from  it  by 
a  slight  depression  or  septum,  apparently,  as  I  thought,  a  part  of  the  mesentery. 

It  appeared  evident  that  there  had  been  some  defect  in  the  closure  of  the  umbilical  aper- 
ture, probably  dependent  on  the  fissured  condition  of  the  cord,  and  that  into  one  of  these 
fissures  a  herniated  portion  of  the  gut  had  protruded.  The  ulceration  of  the  intestine,  and 
its  ultimate  division  into  two  parts,  were  equally  evidently  the  result  of  mechanical  violence 
which  could  not  have  been  applied  at  the  point  where  Dr.  Whiteman  tied  the  cord,  even  if 
it  were  possible  (which,  of  course,  it  could  not  be)  to  overlook  a  protrusion  of  more  than 
three  inches  of  small  intestine,  or  to  tie  it  without  producing  any  symptoms  for  several  days. 
It  appeared,  therefore,  more  than  probable — in  fact  nearly  certain — that  the  nurse,  ignorant  of 
Dr.  Whiteman 's  reason  for  leaving  so  large  a  part  of  the  cord,  had  at  a  later  period  applied 
another  ligature  close  to  the  umbilicus,  to  hasten  its  separation,  and  had  unwittingly  injuied 
the  intestine,  which  by  this  time  had  protruded. 

When  I  saw  the  infant,  its  death,  if  unrelieved,  was  certain,  as  the  protrusion  kept  in- 
creasing, and  the  most  rational  plan  seemed  to  attempt  Dupuytren's  method  of  treating  arti- 
ficial anus.  The  two  adjacent  portions  of  intestine  were  accordingly  brought  into  apposition 
along  their  serous  surface  by  means  of  the  enterotome,  and  the  blades  of  the  latter  instru- 
ment were  gradually  tightened  upon  them.  This  plan  promised  at  first  to  be  successful ; 
the  intestine  was  repressed  into  the  belly  by  the  instrument,  and  on  the  third  day  after  its 
application  fasces  began  to  pass  from  the  anus.  The  motions  continued  to  pass  entirely  per 
anum  for  four  days,  by  which  time  the  enterotome  was  separated,  when  unfortunately,  in  a 
fit  of  coughing,  the  gut  reprotruded,  the  adhesions  which  had  united  its  two  coils  having  given 
way,  and  the  protruding  portion  became  larger  than  it  was  before  the  operation.  The  child 
soon  died. — The  preparation  is  in  St.  George's  Hospital  Museum,  Ser.  ix.  No.  103a. 

With  this  case  may  be  compared  one  figured  in  'Path.  Soc.  Trans.'  vii.  216,  the  descrip- 
tion of  which  is,  however,  to  me  somewhat  obscure. 

Hermaphroditism. — Most  of  the  malformations  of  the  genito-urinary  organs  have  been 
treated  of  in  the  essays  on  The  Diseases  of  Female  and  Male  Organs  of  Generation. 
There  remains,  however,  the  question  of  doubtful  sex  from  malformation  of  the  external 
organs,  which  is  often  brought  to  the  surgeon  to  decide,  and,  as  it  seems,  is  often  decided 
wrongly.  The  male  organs  may  simulate  the  female  in  this  way :  the  corpus  spongiosum 
and  the  corresponding  portion  of  the  urethra  are  absent ;  the  penis  is  small  and  the  prepuce 
imperfectly  formed,  resembling  a  large  clitoris ;  the  scrotum  is  split,  leaving  a  gap  which 
represents  the  vagina  ;  its  two  halves  form  cutaneo-adipose  folds,  representing  the  labia 
majora  between  which  is  the  orifice  of  the  short  urethra  ;  and  the  resemblance  may  be  con- 
pleted  by  the  testes  being  retained  in  the  abdomen.  The  female  organs  may  simulate  the 
male  by  a  great  enlargement  of  the  clitoris  causing  it  to  resemble  the  penis,  the  presence  of 
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the  ovaries  in  the  labia,1  and  a  very  small  vaginal  orifice  like  the  opening  in  hypospadias.  The 
majority  of  cases  of  spurious  hermaphroditism  in  the  female  present,  however,  merely  the 
enlarged  condition  of  the  clitoris,  and  may  he  recognised  for  females  with  tolerable  ease,  by 
passing  a  sound  up  the  urethra  into  the  bladder,  and  examining  by  the  rectum.  The  pre- 
sence of  a  uterus  and  vagina  between  the  finger  and  the  sound  will  then  be  evident.  Even 
in  the  rare  cases  where  the  ovaries  may  have  descended  into  the  labia,  on  one  on  both  sides, 
this  method  of  examination  may  yet  clear  up  the  matter  ;  and  if  the  vaginal  opening  be  large 
enough  to  admit  the  finger,  no  doubt  need  exist.  The  question  is  often  more  puzzling  in 
cases  which  are  probably  males,  with  cleft  scrotum ;  as  is  evidenced  by  the  case  quoted  by 
Sir  J.  Simpson  2  from  Otto,  where  an  individual  had  lived  ten  years  as  a  wife  with  three  dif- 
ferent men,  who  was  yet  afterwards  affirmed  by  the  Royal  Medical  College  of  Silesia  to  be  a 
male.  At  the  Pathological  Society  several  years  ago  a  specimen  was  exhibited  which  elicited 
opposite  opinions  from  very  good  authorities.  Nor  is  it  impossible  that  true  hermaphroditism 
may  in  some  cases  exist — that  is  to  say,  that  some  parts  of  the  male  and  female  organs  may 
coexist :  as  in  the  case  of  the  sheep,  described  by  Mr.  Savory  in  '  Med.-Chir.  Trans.'  vol.  xlii., 
where,  along  with  testes  and  other  male  organs,  there  was  found  a  very  perfect  uterus  and 
vagina.  Also  in  the  '  Pathological  Transactions,'  vol.  xi.  p.  158,  is  the  account  of  the  dissec- 
tion of  the  generative  organs  from  a  person  regarded  (and  apparently  correctly)  as  a  female, 
but  where  a  body  much  resembling  a  prostate  was  found  ;  the  urethra  had  the  long  course  of 
the  male,  and  the  vagina  could  hardly  be  demonstrated.  Some  other  cases  will  be  found 
recorded  by  Sir  J.  Simpson.3  Leaving  aside,  however,  a  few  rare  cases  in  which  some  doubt 
may  exist,  the  careful  examination  of  the  folds  simulating  labia  may  detect  a  testis  and  cord 
(or  a  cord  with  rudimentary  testis)  on  one  side  or  both  ;  or  the  proximity  of  the  urethra  to 
the  rectum,  with  the  development  of  the  perinEeum,  mav  prove  the  sex  to  be  male  ;  or  the 
direct  continuity  of  the  supposed  vaginal  canal  with  the  bladder  may  show  that  it  is  really  a 
male  urethra.  Occasionally  it  is  said  that  extroversion  of  the  male  bladder  has  been  mistaken 
for  the  vulva,  or  that  an  adhesion  of  the  penis  to  the  scrotum  has  caused  a  doubt  of  the  sex  of  the 
child.  Such  conditions,  however,  can  hardly  deceive  one  who  is  prepared  for  their  occurrence. 

In  the  few  cases  where  the  above  tests  give  only  uncertain  results,  a  doubt  must  be 
allowed  to  rest  on  the  sex  of  the  child,  which  perhaps  will  be  cleared  up  by  the  development 
of  the  breasts  and  the  propensities  displayed  at  puberty  ;  or  which  may  remain  until  dissec- 
tion clears  up  the  difficulty.  In  all  cases  of  true  hermaphroditism  the  sex  would  be  settled 
by  the  intrinsic  organs  (testes  or  ovaries)  which  are  found  on  dissection.  When  doubt 
exists  as  to  the  sex  of  a  child,  it  appears  more  prudent  to  bring  it  up  as  a  male  than  to  expose 
it  to  the  disgusting  and  disappointing  consequences  of  an  attempted  marriage.4 

It  is  but  rarely  that  operative  interference  is  justifiable  in  cases  of  hermaphroditism,  and  the 
operation  consists  always,  as  far  as  I  am  aware,  in  an  attempt  to  enlarge  the  vaginal  open- 
ing, so  as  to  permit  of  sexual  intercourse.  A  case  of  the  kind  under  M.  Huguier's  care,  in 
which  the  proceeding  appears  to  have  been  successful,  is  recorded  by  M.  Leon  le  Fort.5 

I  am  not  aware  that  any  plastic  operation  has  hitherto  been  attempted  on  hermaphrodite 
males  ;  nor  is  there  either  the  same  motive  or  the  same  prospect  of  success,  for  the  organs  are 
probably  too  imperfect  to  be  capable  either  of  penetration  or  emission. 

Malformations  op  the  Skin. — The  congenital6  vascular  tumours,  or  nsevi,  have  been 
noticed  above,  with  respect  to  their  surgical  treatment  (Tumours,  vol.  i.  p.  272).  But  besides 
these  tumours,  there  are  other  malformations,  which  consist  chiefly  in  a  mere  discoloration, 
often  accompanied  by  a  development  of  hair.  Of  the  more  extensive  discolorations  (which 
are  more  common  on  the  face  than  elsewhere),  the  common  '  port-wine  stain '  is  the  most 
familiar  example  ;  and  of  those  attended  with  development  of  hair,  the  ordinary  mole. 
But  there  are  rarer  deformities  of  each  kind,  or  involving  a  mixture  of  both  kinds.  Mr. 
Athol  Johnstone  informed  me  that  he  was  consulted  on  account  of  a  fine  healthy  baby,  with 
an  irregular  dark-brown  (almost  black)  streak  extending  across  the  root  of  the  nose  and 
invading  the  inner  extremities  of  the  eyelids  on  each  side.  The  skin  was  thickened,  and 
irregularly  wrinkled  and  slightly  elevated,  and  its  surface  was  covered  with  short  dark  hairs. 
In  this  case  the  extent  of  the  disease  forbade  any  endeavour  to  extirpate  it,  which,  however, 
in  such  affections  it  is  particularly  desirable  to  do  if  possible,  both  as  a  matter  of  appearance 

1  Thin  is  not  so  very  uncommon.  A  case  was  laid  before  the  Royal  Medical  and  Chirurgical  Society 
where  Sir  W.  Lawrence,  operating  for  strangulated  inguinal  hernia  in  the  female,  found  the  ovary  in  the 
sac.  Mr.  Pott's  case  is  also  well  known.  Dr.  Barnes  referred  to  most  of  the  published  cases  of  hernia  of 
the  ovary  in  »n  interesting  paper  read  at  the  Roval  Med.  and  Gnir.  Soc,  January  24,  1882. 

2  Cyvl.ofAnat.andPhys.  art.  '  Hermaphroditism,'  the  standard  reference  on  this  subject.  A  somewhat 
similar  case  is  recorded  by  Mr.  J.  Wood  in  Path.  Trans,  vol.  xxiii.  p.  169,  which  is  the  more  valuable 
because  accompanied  by  careful  measurements  of  the  pelvis,  which  had  many  female  characters. 

3  See  also  a  case  by'Rokitansky.  Centralblatt  f  die  mud.  Wissenschaften,  Berlin.  Quoted  by  Larcher 
op.  cit.  p.  284. 

4  Mons.  Ad.  Richard  asserted  some  time  since  that  all  hermaphrodites  are  really  males,  however 
much  the  genital  organs  may  approach  the  female  type.     Union  mid.  torn.  iii.  p.  543.     Paris,  1859. 

5  Vices  de  Conformation  de  /'  Uterus  et  du  Fagin'p.  203.  See  also  Larcher's  translation  of  my  work  on 
the  Surgical  Treatment  of  Children  s  Diseases,  pp.  270  et  sqq.,  where  several  interesting  cases  of  herma- 
phroditism of  various  kinds  are  collected. 

c  It  might  be  worth  while  to  remind  the  reader,  in  passing,  that  though  probably  all  nseyi  owe  their 
origin  to  some  congenital  condition,  yet  thev  are  often,  perhaps  usually,  not  noticed  till  a  short  time  after 
birth. 
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and  from  the  undoubted  liability  of  moles  to  become  the  seat  of  epithelioma.1  In  the  case 
of  extensive  maculae  no  treatment  seems  to  have  any  effect.  In  those  less  extensive,  the 
skin  may  be  destroyed  by  some  powerful  caustic,  and  thus  the  less  disagreeable  deformity 
of  a  white  scar  substituted  for  the  stain.  It  might  be  possible  perhaps  to  tattoo  some 
of  those  maculae  with  some  substance  which  should  produce  a  white  colour,  and  the  suggestion 
has,  I  believe,  been  made,  but  I  am  not  aware  that  it  has  been  followed.  This  plan  could 
hardly,  I  should  think,  be  practically  useful,  except  in  maculae  sufficiently  small  for  extirpation 
with  the  knife  or  caustic. 

Malformations  of  Limbs. — The  malformations  resulting  from  congenital  dislocation  and 
fracture  will  be  found  described  in  the  next  section,  by  Mr.  Brodhurst.  Of  other  malfor- 
mations of  the  limbs  it  seems  hardly  necessary  to  say  much.  Some  of  them  do  not  admit  of 
any  treatment,  and  are  only  interesting  in  an  anatomical  and  physiological  point  of  view,  such 
as  the  specimens  of  entire  absence  of  bones  and  limbs ;  2  while  in  others  the  only  question  is 
whether  the  patients  would  be  more  comfortable  with  or  without  amputation.  In  the  upper 
extremity  the  chief  question  will  be  as  to  the  power  of  motion  and  prehension  in  the 
malformed  hand,  or  claw  as  the  case  may  be ;  in  the  lower,  as  to  the  feasibility  of  adapting 
a  stump  to  the  part  before  or  after  amputation.  It  is  therefore  but  rarely  that  ampu- 
tation would  be  recommended  in  the  upper  limb,  while  in  the  lower  it  is  often,  if  not  usually, 
advisable.3 

There  are  other  deformities  which  may  be  produced  by  the  pressure  of  the  foetal  cord  in 
utero,  and  in  which,  though  the  limb  has  not  been  amputated,  it  is  distorted  in  various 
directions,  and  deep  grooves  are  marked  upon  it  where  the  muscles  appear  to  have  become 
atrophied.4  If  any  treatment  can  be  available  in  these  cases,  it  must  be  directed  to  bringing 
the  limbs  gradually  into  natural  position  by  pressure  appropriately  directed,  and  by  passive 
motion,  and  at  the  same  time  stimulating  the  muscles  by  friction,  liniments,  &c. 

Polydactylism. — The  most  frequent  malformation  about  the  limbs,  and  one  of  the  most 
common  in  surgical  practice,  is  what  is  called  polydactylism  ;  that  is  to  say,  supernumerary 
fingers  and  toes.  Instances  in  which  a  more  or  less  perfect  additional  thumb  exists  are  very 
often  seen  in  our  hospitals  ;  and  numerous  examples  prove  that  the  defect  is  often  hereditary. 
It  is  advisable  to  remove  supernumerary  thumbs  or  fingers  early,  since  they  are  only  in  the 
way ;  but  in  doing  so  some  little  care  is  required,  as  the  supernumerary  digit  often  shares  in 
the  articulation  of  the  natural  one  to  its  metacarpal  bone  ;  so  that  if  the  whole  of  the  last 
phalanx  of  the  supernumerary  digit  were  removed,  the  natural  joint  would  be  laid  open,  and 
anchylosis  might  result,  which  would  leave  the  fingers  or  thumb  stiff  and  extended  ;  there- 
fore the  part  must  be  carefully  examined,  and  if  even  a  doubt  exists,  the  phalanx  should 
not  be  entirely  removed,  but,  flaps  having  been  cut  long  enough  to  cover  it,  should  be  divided 
with  bone-nippers  near  its  articulation.  No  deformity  will  be  perceptible  when  the  child 
grows  up,  as  the  little  piece  of  phalanx  left  behind  will  not  grow,  but  will  be  buried  in  the 
soft  parts  when  the  hand  has  attained  its  full  size.5 

Supernumerary  digits,  which  are  seated  upon  perfect  metatarsal  bones,  are  also  often 
attached  to  supernumerary  bones  in  the  tarsus  itself ;  while  others  are  attached  to  bifurcated 
extremities  of  a  single  metatarsal  bone.  In  some  cases  the  superfluous  finger  or  toe  is 
attached  by  a  thin  fold  of  skin  to  the  continuity  of  the  natural  digit,  quite  away  from 
the  joint.     In  these  cases  the  superfluous  digit  is  rudimentary. 

Two  cases  at  least  have  been  put  on  record  in  which  a  double  hand  existed  :  one  by  Mr. 
Murray,  of  Brighton,  in  the  '  Med.-Chir.  Trans.'  xlvi.  29 ;  the  other  by  M.  Giraldes,  in 
his  'Lecons  cliniques  sur  les  Maladies  chirurgieales  des  Enfants,'  p.  42.  In  both  cases  the 
bifidity  appears  to  have  commenced  at  the  carpus,  and  in  both  the  thumbs  were  absent.  In 
Mr.  Murray's  case  no  operation  was  performed,  the  patient  (who  was  a  washerwoman) 
having  been  first  seen  at  the  age  of  thirty-eight.  In  M.  Giraldes's  case  the  superfluous  fin- 
gers seem  to  have  been  removed  (M.  Giraldes  merely  says, '  en  1864  j'ai  opere  un  enfant  qui  avait 
les  deux  mains  reunies  en  une  seule').  M.  Giraldes,  however,  agrees  that  the  operation  was 
unnecessary,  since  in  this  case,  as  well  as  in  Mr.  Murray's,  all  the  eight  fingers  were  movable, 
and  the  two  parts  of  which  the  hand  consisted  could  be  firmly  opposed  to  each  other,  forming 
a  very  useful  member. 

In  the  foot  supernumerary  digits  are  matters  of  less  consequence  than  in  the  hand.  If 
there  be-but  one,  and  that  not  sufficiently  prominent  to  cause  inconvenience  in  wearing  the 
shoe,  or  an  unsightly  breadth  of  the  foot,  there  can  be  little  motive  for  interference.  Mr. 
Athol  Johnstone  has  recorded  a  case  in  which  the  remarkable  number  of  nine  toes,  more  or 

1  See  a  case  by  Mr.  Morrant  Baker,  Med.-Chir.  Trans.  Ixi.  S3. 

2,For  an  extreme  example,  see  a  case  figured  in  Path.  Soc.  Trans,  vol.  x.  p.  308,  where  all  four  limbs 
were  entirely  absent  ;  and  the  child  (who  had  attained  the  age  of  five  and  a  half,  and  was'  healthy  and 
intelligent)  consisted  of  a  head,  neck,  and  trunk  only.  Most  of  the  leading  forms  of  these  general  mal- 
formations of  the  limbs  are  figured  in  M.  Larcher's  work,  already  referred  to ;  where  will  also  be  found 
drawings  of  the  instruments  which  have  been  adapted  to  such  patients. 

3  See  a  case  and  drawing  by  Mr.  Lonsdale,  Path.  Soc.  Trans,  vol.  iii.  p.  464. 

"■  See  a  case  by  Dr.  Little,  ibid.  vol.  i.  p.  331. 

5  See  also  on  this  point  Sedillot.  Note  sur  I' amputation  des  doigts  sumurneraires.  Comptes-rendus  des 
liances  de  la  Soc.de  Biologie,  ser.  1,  torn.  v.  ami.  1853,  p.  145. 
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less  perfect,  were  found  on  one  foot ;  and  the  reader  who  is  curious  in  this  matter  will  find 
there  a  full  account  of  the  dissection  of  the  part  after  removal.1 

Webbed  Fingers  is  another  very  common  deformity  ;  and  (unlike  supernumerary  digits) 
it  usually  occurs  symmetrically  on  the  two  hands.  It  is  most  common  between  the  last  two 
fingers.  The  same  condition  is  also  found  in  the  toes ;  hut  is  a  matter  of  no  consequence 
whatever  there.  In  the  hand  it  appears  to  he  exceedingly  desirable  to  remedy  this  condition 
if  possible  ;  not  merely  on  account  of  the  u?e  of  the  fingers,  but  also  as  a  matter  of  appear- 
ance. The  webbed  fingers  often  enjoy  a  large  share  of  usefulness ;  and  the  person  can  soon 
accommodate  himself  to  his  circumstances ;  but  ever}r  visible  variation  from  natural  con- 
formation is  a  source  of  annoyance  and  hindrance  to  a  child,  and  should  by  all  means  be 
remedied  if  it  can  be  done  without  danger.  Of  course  nothing  is  more  easy  than  to  cut  the 
fingers  apart :  the  difficulty  which  is  experienced  is  in  preventing  their  growing  together 
again.  Various  plans  have  been  adopted.  The  band  having  been  divided  completely  down 
to  the  cleft,  the  edges  of  the  wound  may  be  brought  together  down  to  the  apex  of  tbe  inci- 
sion, in  order  to  procure  union  by  the  first  intention.  If  the  edges  will  not  of  themselves 
come  together  without  force,  a  portion  of  skin  may  be  transplanted  so  as  to  fill  up  the  cleft; 
for  it  is  in  the  cleft  that  the  tendency  to  cicatrisation  is  manifested. 

I  would  on  this  head  call  the  reader's  attention  to  the  following  very  ingenious  opera- 
tion, reported  by  Mr.  Barwell  in  the  '  Medical  Press  and  Circular,'  April  25,  1866,  in  a  case  of 
webbed  fingers — the  index,  middle,  and  ring  on  the  left  hand — which  had  already  been  twice 
operated  on  by  the  usual  methods  without  success. 

'  I  thrust  a  straight  bistoury  in  a  sloping  direction  from  behind  forwards  through  the 
tissues  uniting  the  index  and  middle  fingers,  keeping  the  blade  much  closer  to  the  latter,  so 
that,  when  the  whole  length  0f  the  digits  had  been  separated,  so  much  tissue  was  left  on  the 
forefinger  that  its  edges  could  be  brought  neatly  together  and  sewn  with  wire.  The  same 
proceeding  was  then  used  at  the  next  interspace,  the  greater  amount  of  skin  being  left  and 
sewn  round  the  inner  side  of  the  middle  finger.  Thus  the  wounds  to  be  filled  up  lay  on  the 
outer  side  of  both  middle  and  ring  fingers,  and  at  the  fork  or  point  of  their  bifurcation.  Of 
these  wounds  an  impress  was  taken  on  a  piece  of  paper,  and  the  necessary  pieces  were  cut 
from  the  haunch  in  such  wise  as  to  leave  a  portion  of  skin  between  the  two  excavations,  and 
also  so  as  to  enable  me  to  lift  -up  each  strip-like  piece  in  a  loop  while  it  remained  attached  at 
either  end.  The  wound  in  the  buttock  was  closed  with  silver- wire,  the  fingers  to  be  covered 
were  thrust  through  their  respective  loops,  and  first  the  palmar  edge  was  stitched — a  process 
which  required  much  care  and  ingenuity — then  the  dorsal  aspect  was  secured,  and  afterwards 
the  hand  and  arm  were  carefully  bound  in  situ. 

'  The  child  slept  well  during  the  first  two  nights,  on  the  third  pain  kept  her  restless, 
and  on  the  fourth  day  I  removed  the  bandage  and  cut  away  the  skin  connection  with  the 
haunch.  The  hand  had  swollen  from  position,  but  only  a  very  small  part  of  the  implanted 
skin  had  died,  the  rest  was  fairly  united.  It  is  unnecessary  to  follow  the  details  of  the  case 
further ;  it  did  uninterruptedly  well,  and  in  a  month  the  hand  was  healed,  and  passive 
motion  had  begun  to  render  the  fingers  more  mobile.' 

Another  plan  is  to  divide  the  fingers  from  each  other,  and  leave  the  wound  to  granulate, 
care  being  taken  to  press  something  like  a  band  of  string  or  metal  into  the  cleft,  in  order 
to  prevent  adhesion  there  ;  the  foreign  body  being  fastened  to  a  bracelet.  Or,  which  seems 
the  most  promising  plan,  a  large  metal  ring  may  first  be  passed  through  a  hole,  made  at  the 
cleft,  and  worn  there  like  an  earring  till  the  sides  of  the  hole  have  cicatrised.  After  the  pos- 
terior angle  of  the  wound  is  thus  secured  against  the  formation  of  adhesions,  one  or  other 
of  the  above  plans  may  be  adopted  with  better  prospect  of  complete  success.  But  even  if 
the  adhesions  do  form  to  some  extent,  and  so  render  the  fold  between  the  fingers  deeper  than 
natural,  this  is  a  much  less  conspicuous  defect  than  the  former,  and  besides  is  not  irreme- 
diable by  further  operation. 

M.  Giraldes  has  succeeded  in  dividing  these  webs  by  means  of  a  kind  of  enterotome 
applied  to  the  web,  and  gradually  tightened,  so  as  to  destroy  the  web  in  about  a  week.  An 
instance  of  the  useof  this  method  will  be  found  in  Giraldes's  'Maladies  chir.  des  Enfans,'  p.  507.3 

Hypertrophy  of  the  Limbs  occurs,  as  far  as  I  can  judge  from  the  limited  number  of 
cases  1  have  seen  and  met  with  in  books,  from  two  causes;  viz.  from  disease  of  the  vessels,  or 
from  a  congenital  tendency  much  allied  to,  if  not  identical  with,  that  which  produces  the  more 
limited  and  striking  hypertrophies  spoken  of  below  as  '  congenital  tumours.'  In  the  former 
class  of  cases  the  diseased  action  results  in  changes  analogous  to  those  produced  by  chronic 
inflammation,  and  similar  to  those  which  follow  chronic  inflammation  (though  only  rarely) 
in  the  long  bones.  Thus  I  have  seen  in  a  case  of  diffused  venous  naevus  (or  rather  diffused 
enlargement  of  all  the  vessels  of  the  limb,  including  the  veins),  the  whole  leg  become  larger, 
harder,  hotter,  and  longer  than  its  fellow,  as  it  is  occasionally  noticed  that  the  tibia,  in 
chronic  inflammation,  outgrows  its  healthy  fellow.3 

The  hypertrophy  may  affect  the  whole  limb,  or  only  a  portion  of  its  length  (always,  I 
believe,  the  lower  part),  or,  a  part  only  of  the  foot  or  hand,  or,  finally,  only  one  or  more  digits. 

1  Path.  Soc.  Trans,  vol.  ix.  p.  274. 

2  On  the  subject  of  webbed  fingers,  and  all  the  other  deformities,  congenital  or  acquire  1,  of  the  fingers, 
I  cannot  do  better  than  refer  the  reader  to  M.  Fort's  these  de  concours,  'Des  Difformitss  congenitales  et 
acquises  des  Doigts,''  Paris,  1869. 

3  See  Diseases  of  the  Bones,  vol.  ii.  p.  279. 


'98 


SURGICAL   DISEASES   OF   CHILDHOOD. 


I  do  not  wish  here  to  speak  of  the  hypertrophy  which  is  an  occasional  though  very  rare 
symptom  of  extensive  .disease  of  the  blood-vessels  or  lymphatics,1  but  only  of  the  truly  con- 
genital hypertrophies.  These  depend  upon  no  known  cause ;  2  and  although  some  of  them 
have  been  found  to  be  complicated  with  hypertrophy  of  the  walls  of  the  veins,  the  latter 
can  have  no  causal  relation  to  the  affection.  The  congenital  hypertrophies  may  be  divided 
into  the  symmetrical  and  the  unsymrnetrical.3  In  the  former,  all  the  parts  of  the  limb  are  in 
due  proportion  ;  so  that  there  is  nothing  unnatural  about  it  beyond  its  gigantic  size.  In  the 
latter,  the  parts  are  variously  deformed  by  large  fatty  excrescences,  and  by  over-development 
of  the  joint-ends  of  bones,  leading  to  unnatural  position  or  dislocation  of  one  or  more  joints. 
Prof.  Busch  believes  that  this  unnatural  condition  of  the  joint-ends  is  connected  with  some 
morbid  growth  of  the  epiphysial  cartilage.  It  leads  to  irregular  enlargement  of  the  articular 
ends,  something  like  what  is  seen  in  rheumatic  arthritis  ;  but  such  enlargement  is  no  necessary 
accompaniment  of  OA'ergrowth  of  the  bones.  Busch  himself  has  figured  (p.  185)  the  skeleton 
of  a  foot  in  which  the  bones  of  the  three  middle  toes  are  greatly  elongated,  but  all  the 
portions  of  the  elongated  bones  are  in  perfect  proportion. 

The  temperature  of  hypertrophied  limbs  varies  in  differeut  instances.  In  most  cases  it 
is  normal ;  in  two  referred  to  by  Busch  it  seems  to  have  been  diminished,4  and  in  one  only 
increased. 

The  simple  hypertrophy  of  the  cellular  and  adipose  tissues  of  a  limb  does  not  necessarily 

Fig.  204. — Hypertrophy  of  the  Foot  and  Leg.  (From  casts  in  St.  George's  Hospital  Museum,  representing 
the  two  legs  of  a  child,  in  whom  the  foot  was  amputated  on  account  of  hypertrophy  affecting  the  sub- 
cutaneous and  adipose  structures.) 


include  any  change  in  the  muscular  or  bony  framework.  It  is  strikingly  like  the  ill-defined 
hypertrophy  which  often  accompanies  and  surrounds  congenital  tumour. 

The  annexed  figure  was  drawn  from  a  case  of  the  kind.  The  patient  was  a  child  eight 
months  old,  in  whom  the  left  foot  and  leg,  nearly  as  high  as  the  knee,  were  larger  than  the 
opposite,  and  in  whom  the  enlargement  of  the  foot  was  so  inconvenient  that,  as  it  was  on 
the  increase,  the  foot  was  amputated.  Anatomical  examination  showed  that  the  increase  in 
bulk  was  due  only  to  an  unusual  deposition  of  fat  and  cellular  tissue,  the  muscles  as  well  as 
the  bones  being  normal. 

The  amputation  of  the  foot,  in  this  instance,  still  left  the  leg  considerably  larger  than  its 
fellow;  but  when  I  last  saw  the  child,  the  limb  was  steadily  diminishing  in  size  under  the  in- 
fluence of  pressure.  I  believe  that  the  amputation  had  been  performed  under  the  idea  that 
the  disease  was  of  a  malignant  nature  ;  but  the  congenital  history  and  the  uniform  enlarge- 


1  The  hypertrophy  which  is  associated  with  disease  of  the  absorbent  vessels  will  be  found  treated  of 
at  p.  2  of  this  vol. 

2  It  may  be  remarked  that  only  in  a  very  few  of  these  cases  has  any  hereditary  predisposition  heen 
traced. 

5  J  would  refer  the  reader  to  Busch  in  Langenbeck's  ArcMv,  vol.  vii.  p.  174,  for  a  very  full  account  of 
this  Mihject. 

4  Mr.  Curling's  case  in  Med.-Chir.  Trans,  vol.  xxviii.  p.  337,  and  Wultf's  in  Peiersburger  Med.  Zeitschr. 
18*3],  10.  Heft. 
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ment  are  symptoms  which  sufficiently  mark  the  nature  of  the  disease,  and  exclude  all  proba- 
bility of  caucer. 

Treatment. — In  cases  where  the  limb  is  increased  in  length  as  well  as  in  bulk,  nothing  of 
course  can  be  done  beyond  the  use  of  a  high  sole  on  the  normal  foot,  unless  amputation  is 
thought  to  be  indicated ;  but  where  the  increase  is  only  in  bulk,  and  is  due  chiefly  (or,  as  far 
as  can  be  ascertained,  solely)  to  the  enlargement  of  the  cellulo-adipose  tissue,  much  good 
may  be  anticipated  from  carefully-regulated  pressure.  I  have  seen  a  case  in  which  the  use  of 
an  elastic  stocking  much  diminished  the  size  of  the  limb  ;  in  fact,  without  it  the  boy  could 
hardly  move  about  freely  :  and  in  the  case  here  represented,  where  amputation  of  the  foot 
was  performed,  the  benefit  derived  from  strapping  the  leg  was  very  marked.  As  to  amputa- 
tion, I  own  that  I  should  long  hesitate  before  resorting  to  so  extreme  a  measure.  We  know 
that  congenital  tumours  sometimes  disappear  spontaneously — why  not  congenital  hyper- 
trophies ?  especially  if  assisted  by  judicious  pressure.  Besides,  the  affection  is  in  no  degree 
dangerous  to  life  ;  nor  does  it  make  any  very  perceptible  impression  on  the  general  health.  And, 
although  a  child's  gait  is  awkward  with  an  unnaturally  heavy  and  cumbrous  limb,  it  is,  after 
all,  as  good  as  with  a  wooden  leg.  As  to  internal  remedies,  the  liquor  potassse  may  be  tried  ; 
but  I  should  not  expect  much  from  its  use.  I  should  not  be  indisposed,  in  a  case  such  as  that 
figured  above,  to  try  the  effect  of  tying  the  main  artery  of  the  limb. 

When  the  hypertrophy  affects  only  one  or  more  of  the  fingers  or  toes,  the  question  of 
amputation  presents  itself  in  a  different  point  of  view.  In  the  foot  it  is  usually  advisable  to 
remove  the  hypertrophied  toes  as  early  as  possible.  In  the  hand,  the  surgeon  must  carefully 
consider  whether  the  member  will  be  more  useful  with  its  gigautic  fingers  or  without  them. 

In  the  unsymmetrical  hypertrophy,  on  the  other  hand,  amputation  is,  as  a  rule,  advisable 
in  the  early  stage  of  the  disease.  As  the  limb  grows,  distortion  and  deformity  will  surely 
increase.  And  when  the  malformation  is  complicated  by  the  formation  of  large  cellulo-adipose 
tumours,  or  lipomata,  on  the  hypertrophied  parts,  the  operation  is  still  more  urgently 
indicated. 

The  malformations  resulting  from  the  absence  of  bones  or  other  parts  are  in  the  province 
rather  of  the  instrument-maker  than  the  surgeon.  All  that  can  be  done  is,  by  some  arrange- 
ment of  splints,  and  india-rubber  bands,  to  replace  the  parts  wanted,  as  far  as  can  be;  and 
this  is  hardly  possible  in  infancy. 

T.  Holmes. 

Congenital  Dislocations. — Certain  dislocations  are  found  at  birth.  These  are  especially 
of  the  head  of  the  femur.  Other  luxations  occur,  however,  namely  at  the  knee,  the  wrist,  the 
elbow,  the  shoulder,  and  the  jaw.  These,  however,  are  always  connected  with  monstrosity, 
paralysis,  or  some  abnormality  of  the  articular  surface  itself,  and  they  are  rather  sub-luxa- 
tions than  true  dislocations. 

Congenital  dislocations  of  the  head  of  the  femur  occur  in  three  directions,  viz.  upwards 
and  outwards,  directly  upwards,  and  upwards  and  forwards.  The  last-mentioned  displace- 
ments have  only  been  seen  in  foetal  monstrosities;  but  the  first-mentioned  dislocation,  that 
viz.  upwards  and  outwards,  is  found  at  birth  and  without  any  other  abnormality. 

Dislocation  upwards  and  outwards,  on  to  the  dorsum  of  the  ilium,  occurs  for  the  most 
part  as  a  double  luxation,  both  femora  being  displaced :  and  it  is  seen  more  frequently  in  the 
female  than  in  the  male.  Thus,  Dupuytren  1  records  twenty-six  cases  of  this  form  of  dislo- 
cation which  he  himself  had  observed.  Of  these  three  only  were  single,  and  the  remainder 
were  of  both  hips.     Four  only  were  males. 

Thirty-six  cases  have  come  under  the  author's  immediate  observation ;  twenty-nine  of 
which  were  double,  and  seven  were  single  dislocations.     Eight  only  were  males. 

Causes. — This  dislocation  perhaps  never  occurs  except  together  with  a  preternatural 
labour.  It  occurs  especially  in  breech  presentations.  Under  these  circumstances  the  thighs 
are  flexed  upon  the  abdomen,  and  the  heads  of  the  thigh-bones  press  upon  the  inferior  and 
posterior  portions  of  the  capsule  of  the  joint.  And  it  is  not  unusual  to  hasten  the  birth 
either  with  the  hook  placed  around  the  top  of  the  thigh,  or  with  the  finger  similarly  placed. 
But  even  gentle  traction  must  increase  this  pressure  and  tend  to  cause  displacement. 

As  the  head  of  the  bone  escapes  from  the  acetabulum  the  fact  is  recognised  by  an  acute 
observer,  and  a  sharp  click  is  heard.  Again,  sudden  traction  on  the  lower  limbs  may  occa- 
sion displacement,  when  there  is  some  impediment  to  the  completion  of  birth. 

Symptoms. — When  the  dislocation  is  double  the  pelvis  is  inclined  forward  and  the  lumbar 
region  is  rendered  concave — lordosis.  The  trochanters  are  abnormally  prominent,  and  they 
approach  the  crests  of  the  ilia ;  and  the  heads  of  the  thigh-bones  are  seen  projecting  on  the  ilia 
bsneath  the  glutei.  These  lie  on  the  dorsum  of  the  ilium  above  and  behind  the  cotyloid 
cavity.    The  general  appearance  of  the  figure  is  accurately  given  in  the  accompanying  woodcut. 

The  lower  limbs  are  small,  with  a  tendency  to  knock-knee  and  flat-foot.  The  thighs  cau 
be  flexed  and  extended,  and  adducted ;  but  all  these  movements  are  abnormally  limited. 
Abduction,  however,  is  much  more  limited  than  the  other  movements  :  the  thighs  can  only 
be  slightly  separated. 

The  gait  is  quite  peculiar  :  none  other  is  like  it.  It  is  a  rolling  motion  of  the  trunk, 
together  with  lameness  ;  yet  it  is  rapid  and  painless. 

1  L,ep>ns  urates. 
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When  dislocation  is  on  one  side  only,  the  limb  is  shortened  and  the  heel  is  raised  from  the 
ground ;  and  in  walking  there  is  much  lameness.  Except  when  dislocation  is  found  together 
with  monstrosity,  the  head  of  the  femur  and  the  acetabulum  are  in  their  normal  con- 
ditions at  birth.  Changes  take  place,  however,  in  the  course  of  time,  of  the  head  of  the  bone 
through  attrition,  and,  also,  the  acetabulum  becomes  somewhat  filled  up.  These  changes  take 
place  slowly,  however.  When  at  length  the  head  of  the  bone  passes  through  the  capsule  and 
lies  in  contact  with  the  ilium,  a  false  articulation  commences  to  be  formed.  This  cavity  is 
lined  with  a  serous  membrane,  and  the  bead  of  the  bone  is  retained  more  or  less  in  position. 
Treatment. — By  traction  the  head  of  the  bone  can  be  restored  to  the  acetabulum.  It  is 
difficult,  however,  to  retain  it  there. 

Within  some  few  months  after  birth  dislocation  may  be  reduced  by  manipulation  under 
chloroform ;  and  the  head  of  the  bone  will  be  retained  in  the  acetabulum.  At  a  later  period 
muscular  retraction  having  taken  place,  the  head  of  the  bone,  being  reduced,  becomes  again 
quickly  displaced.     It  is  necessary  to  remove  the  influence  of  these  muscles  before  the  head 

of  the  femur  can  be  permanently  and 
Fig.  205.  securely  lodged  in  the  acetabulum. 

This  is  to  be  effected  by  the  subcu- 
taneous section  of  the  insertions  of 
the  glutei  and  the  rotators  into  and 
about  the  great  trochanter. 

The  mode  of  operation  is  as  fol- 
lows :  the  head  of  the  bone  is  to  be 
drawn    down   into   the  acetabulum, 
thus  rendering  the  retracted  muscles 
-  I  tense,  when  a  strong  tenotomy  knife 

is  to  be  introduced  beneath  the  ten- 
dons, and  these  are  to  be  freely  di- 
vided. The  head  of  the  bone  then 
remains  in  the  acetabulum.  A  thigh- 
splint  and  groin-pad  effectually  pre- 
vent subsequent  displacement. 

Intka-Utebine  Fracture.  — 
Fracture  in  utero  occurs  both  of  the 
long  bones  and  of  the  skull.  Frac- 
tures of  the  foetal  skull  are  for  the 
most  part  incomplete  fractures,  pro- 
duced by  the  forceps  of  the  accou- 
cheur in  the  passage  of  the  head 
through  the  pelvis  ;  and  fractures  of 
the  long  bones  result  from  mechani- 
cal injury,  and  are  either  simple  or 
compound. 

There  is,  also,  another  class  of 
cases  which  has  been  by  some  in- 
cluded with  fractures,  viz.  solutions 
of  continuity  occurring  in  a  cartila- 
ginous, or  imperfectly  ossified,  skele- 
ton—a condition  now  known  as  con- 
genital rickets. 

It  will  not  be  necessary  to  allude 
further  to  this  class  of  cases.  There 
are  many  cases  on  record,  however, 
where  fracture  after  an  accident  has 
been  found  at  birth,  and  which  cir- 
cumstances proved  to  have  existed 
prior  to  parturition.  Thus,  Cams 
relates  that,  immediately  after  a  fall  on  to  the  abdomen  in  the  sixth  month  of  pregnancy,  the 
movements  of  the  foetus  were  unusually  violent ;  but  that  they  then  became  more  and  more 
faint.  At  the  usual  time  a  small,  ill-nourished  child  was  born,  having  the  following  injuries  : 
viz.  a  transverse  wound  on  the  right  leg,  three-fourths  of  an  inch  in  length,  and  extending 
from  the  outer  to  the  inner  malleolus  :  and  corresponding  to  it  was  a  fracture  of  the  tibia. 
The  bone  protruded  through  the  skin,  and  the  periosteum  was  destroyed.  The  lips  of  the 
wound  were  pale  and  flabby.  Again,  Schubert  mentions  a  case  of  compound  fracture  of  the 
left  femur,  where  the  bone  protruded  fully  one  inch,  and  it  was  carious. 

Moffat  relates  that  on  May  10,  1846,  he  was  called  to  a  woman  in  labour,  who,  on 
April  4,  climbing  over  a  stile,  slipped  and  fell  on  to  the  upper  rail,  striking  her  right  side. 
She  was  unable  to  move  from  the  spot  for  a  considerable  time,  but  at  length  she  walked  home. 
It  was  a  first  pregnancy,  and  the  labour  was  natural.  The  child  had  an  ununited  fracture  of 
the  humerus,  in  the  lower  third.  There  was  much  swelling,  and  the  girth  of  the  arm  at  the 
seat  of  fracture  was  five  inches ;  but  the  girth  of  the  sound  arm  at  the  corresponding  part 
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was  not  more  than  two  inches  and  three-fourths.     The  right  thigh,  also,  was  thickened  by 
osseous  tissue,  and  the  limb  was  shortened. 

A  case  of  some  interest  is  recorded  T  where  there  had  been  a  fracture  through  the  epiphy- 
sis, with  separation  of  the  inner  condyle  of  the  femur,  and  the  condyle  was  displaced  for- 
wards and  outwards.  Three  weeks  before  giving  birth  to  this  child,  the  mother,  then  in  the 
seventh  month  of  pregnancy,  fell  down  a  flight  of  stairs,  striking  the  abdomen  in  the  fall,  and 
hurting  herself  considerably.  The  child's  knee  at  birth  was  swollen,  and  presently  afterwards 
there  was  a  discharge  of  purulent  matter. 

Montgomery  2  has  recorded  the  following  case.  '  I  saw,'  he  says,  '  a  woman  eight  months 
pregnant  fall  Ironi  a  window,  twenty-five  feet,  into  the  stony  street,  on  her  face.  Her  hip-joint 
was  dislocated  and  her  face  and  hands  were  cut ;  but  the  uterus  was  not  ruptured.  She  was 
delivered  that  night  of  a  dead  child,  which  had  some  of  its  bones  broken,  and  which  had 
sustained  several  other  injuries.     She  recovered  perfectly.' 

Causes. — These  fractures  are  shown  to  occur  through  the  pressure  of  the  forceps  in  the 
extraction  of  the  foetus.  They  occur,  also,  through  eontre-coup,  when  the  membranes  have 
been  ruptured.  But,  so  long  as  the  membranes  remain  entire  and  distended  by  the  liquor 
amnii  the  effects  of  contre-coup  cannot  be  produced  on  the  foetus ;  nor  can  compression, 
through  the  walls  of  the  uterus,  produce  fracture,  so  long  as  the  membranes  are  distended  by 
the  liquor  amnii.  In  the  case  last  mentioned,  the  membranes  were  ruptured,  and  thus  the 
effects  of  contre-coup  were  produced. 

With  these  exceptions,  intra-uterine  fracture  is  induced  by  abnormal  muscular  action  ex- 
cited mostly  by  physical  injury;  and  it  is  due  to  the  sudden  and  violent  action  of  the 
muscles  of  the  foetal  limbs. 

Treatment. — Fracture  having  occurred  perhaps  some  weeks  before  birth,  more  or  less 
muscular  retraction  will  be  found  to  have  taken  place,  so  that  the  ends  of  the  bone  overlap 
or  protrude  and  cannot  perhaps  be  replaced.  Certain  muscles  are  found  to  prevent  the 
replacement  of  the  bone.  Extension  renders  them  rigid,  but  fails  to  overcome  them.  It  may 
be  necessary  to  divide  the  tendofls  of  these  retracted  muscles  subcutaneously.  The  limb  can 
then  be  placed  in  position  and  retained,  so  long  as  is  needful,  by  suitable  splints.  It  is  pro- 
bable that  more  than  one  tendon  will  have  to  be  divided  before  this  is  accomplished.  But  it 
is  preferable  to  divide  as  many  tendons  as  are  retracted  rather  than  by  continued  extension  to 
expose  the  soft  structures  to  laceration,  contusion,  or  other  injury. 

B.  E.  Brodhurst. 

Injuries  in  Childhood  do  not  require  notice  here,  since  each  injury  has  been  described  in 
previous  pages.  All  that  need  be  said,  is  that  all  injuries,  both  wounds  and  fractures,  are 
more  hopeful  in  the  child  than  the  adult,  when  the  first  shock  is  over,  that  they  heal  more 
rapidly,  and  that  amputation  is  less  necessary. 

Congenital  Tumours  and  other  Tumours  in  Childhood. — Tumours  in  childhood  do 
not  differ  essentially  from  those  in  later  life ;  but  are  usually  of  looser  structure  and  of  more 
rapid  growth.  Thus  cancer  affects  the  medullary  rather  than  the  scirrhous  form ;  it  grows 
quickly  and  proves  speedily  fatal  if  let  alone,  and,  if  extirpated,  generally  returns  in 
a  very  short  time.  The  eyeball  and  orbit  are  its  favourite  seats  ;  but  the  bones  are  frequently 
affected,  and  the  testicle  not  uncommonly.  The  congenital  occurrence  of  cancer  is  said  to 
have  been  observed  occasionally.3  Amongst  innocent  tumours,  the  softer  varieties— fibro-cel- 
lular,  fibro-plastic,  &c. — prevail  over  those  of  more  perfect  development.  Whatever  be  the 
presumed  anatomical  structure  of  the  tumour,  its  early  removal  is  imperative ;  not  merely  on 
account  of  the  deformity  and  functional  disturbance  which  it  may  produce,  but  also  in  order 
to  obviate  the  effect  on  the  nutritive  process  which  is  produced  by  the  rapid  growth  of  a 
tumour.  I  have  had  frequent  opportunities  of  convincing  myself  that  the  general  health 
improves  quickly,  and  the  child  begins  to  gain  flesh  and  strength,  after  the  removal  of  a 
tumour  which  has  previously  been  increasing  rapidly.  If  so,  the  inference  is  obvious,  that  such 
rapid  growth  ought  to  be  rendered  impossible,  by  removing-  the  tumour  in  its  stage  of  quies- 
cence, in  every  case  where  this  can  safely  be  done ;  while,  if  the  growth  be  advancing,  the 
operation  is  still  more  urgently  requisite. 

The  chief  peculiarities,  however,  of  tumours  in  early  life  are  observed  in  those  growths 
which  are  congenital.  Many  congenital  tumours  are  formed  by  single  cysts,  which  some- 
times contain  clear  serum  (as  in  hydrocele  of  the  neck),  sometimes  dermoid  structures  (as 
in  the  cysts  which  frequently  present  themselves  at  the  upper  corner  of  the  orbit),  some- 
times blood,  or  fluid  exactly  like  blood  (as  I  have  seen  in  a  large  cyst  occupying  the  whole 
thickness  of  the  cheek),  at  other  times  various  modifications  of  serum.  A^ain,  other  con- 
nital  tumours  are  entirely  solid ;  4  and  although  some  of  them  grow  rapidly,  they  have 
no  character  of  cancer ; 5  while  others  remain  stationary  for  long  periods,  and  then  begin  to 

1  Med.-Chir.  Trans,  vol.  xliii.  p.  121. 

2  Exposition  of  the  Signs  and  Symptoms  of  Pregnancy,  2nd  ed.  p.  R8Q. 

5  Walshe  on  Cancer,  p.  146.  Probably  most  of  these  malignant  tumours  belong,  anatomically,  to  the 
class  of  sarcomata.. 

4  See  a  paper,  by  the  author,  on  congenital  innocent  tumours,  Lancet,  May  21  and  28,  18(34. 
s  E.g.  the  cases  numbered  4  and  5  in  the  paper  referred  to. 
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increase.1  Between  these  two  kinds  (the  solid  and  the  cystic)  there  are  numerous  transitional 
forms.  In  the  neck,  the  occurrence  of  a  widely-diffused  and  rapidly-growing  tumour, 
composed  of  soft  solid,  with  numerous  cysts  scattered  ahout  it,  has  often been  pointed  out;  ~ 
and  a  similar  admixture  of  cysts  and  solid  substance  is  noticed  in  congenital  tumours  in 
other  parts  of  the  body,  where  the  cellular  tissue  is  lax,  as  in  the  orbit  (see  case  5  in  the 
paper  above  referred  to).  When  formed  entirely  of  solid  tissue,  this  solid  is  usually  of 
a  soft  consistence,  whitish,  and  resembling  udder  ou  section,  not  yielding  any  juice,  and 
consisting  chiefly  of  simple  nuclei,  with  more  or  less  cellular  tissue  interspersed.  The  same  is 
also  generally  the  composition  of  the  compound  or  mixed  cystic  growths  in  the  neck. 

The  parts  in  which  these  tumours  are  found  are  very  various.  Though  most  common  in 
the  neck,  they  may  occur  in  any  part  of  the  body.  Mr.  T.  Smith,  however,  in  a  very  inter- 
esting paper  published  in  the  second  volume  of  'St.  Bartholomew's  Hospital  Reports/  points 
out  the  fact  that  there  is  as  yet  no  known  instance  of  a  congenital  cystic  tumour  in  any  of  the 
limbs.8  But  as  they  have  been  found  in  the  most  various  situations — in  the  back  simulating 
spina  bifida,  on  the  surface  of  the  tongue,  in  the  orbit,  in  the  pharynx,  and  in  the  internal 
organs — we  can  hardly  avoid  the  conclusion  either  that  this  is  accidental,  or  that  the  conge- 
nital tumours  wdiich  occur  in  the  limbs  affect  the  solid  rather  than  the  cystic  form.  There  is, 
I  believe,  no  essential  difference  between  the  two  forms. 

The  congenital  tumours  which  are  met  with  immediately  beneath  the  skin  and  mucous 
membrane,  are,  I  believe,  usually  solid.  This  was  the  case  in  a  patient  from  whom  I  re- 
moved a  congenital  tumour  developed  from  the  deep  layer  of  the  skin  of  the  nape  of  the  neck,4 
and  in  Mr.  Mason's  patient,  from  whom  he  removed  several  congenital  tumours  of  the  dorsum 
linguae. 


Fig.  206. — Congenital  Swelling  of  Lip. 


Again,  in  an  infant  who  died  from  the  development  of  a  tissue  of  this  nature 

underneath  the  mucous  membrane  of  the  pharynx 
(probably  congenital)  which  prevented  deglutition, 
I  found  no  cysts  in  the  morbid  growth.6 

The  annexed  figure  represents  a  similar  conge- 
nital growth  which  I  once  met  with  below  the 
mucous  membrane  of  the  lip,  and  which,  like  the 
other  instances  that  I  have  seen  of  these  merely  su- 
perficial congenital  tumours,  was  destitute  of  cysts. 
In  the  orbit  I  have  once  seen  a  very  singular 
congenital  tibro-cystic  growth,  which  had  pressed 
the  eyeball  out  of  the  head,  leading  to  its  rupture 
and  atrophy,  and  had  then  spread  some  distance 
on  the  cheek. 

Solid  congenital  tumours  also  are  sometimes 
(though  rarely)    found  in   the  scalp.7      Thus,   in 
April  1864,  Mr.  T.  Smith  removed  at  the  Hospital 
for  Sick  Children   a  congenital  fibrous  tumour  of 
large  size  and  lobular  form,  measuring  nearly  two 
inches  in    one  direction   by  one  inch   in  another, 
from  over  the  pericranium,  to  which  it  was  some- 
what adherent.     It  was  very  hard,  so  as  almost  to 
resemble  exostosis  in  general  characters,  except  that 
it  was  movable,  and  consisted  of  purely  fibrous  elements.    The  patient  was  a  girl  five  years 
of  age.     The  operation  was  followed  by  dangerous,  I  believe  fatal,  symptoms,  which  might 
in  all  probability  have  been  avoided  had  the  tumour  been  removed  in  early  infancy. 

In  Mr.  Smith's  paper  some  interesting  cases  will  be  found  of  congenital  cystic  tumours 
situated  in  the  middle  of  the  back,  and  simulating  spinal  bifida.  The  relation  of  congenital 
cystic  tumours  of  the  perinasurn  and  buttocks  to  spinal  cysts  and  to  included  foetal  remains 
has  been  discussed  above. 

Congenital  tumours  also  form  in  the  viscera,  a  well-marked  example  of  which  is  the  case 
of  enormous  congenital  cystic  formation  in  the  kidney,  proving  fatal  at  the  age  of  17  months, 
in  Mr.  Smith's  paper  in  the  '  St.  Barth.  Hosp.  Reports,'  vol.  ii.  p.  19. 

In  all  these  cases  I  think  it  may  fairly  be  argued  that  the  congenital  '  tumour,'  as  for 
surgical  purposes  we  must  call  it,  is  really  nothing  more  than  an  exaggeration,  as  it  were,  of 
the  normal  tissue  of  the  part.  The  polycystic  tumour  of  the  neck  may  be  regarded  as  an 
enormous  development  of  the  natural  areolar  spaces  and  of  the  septa  which  separate  them  ; 
so  of  the  orbit,  and  of  the  other  tumours  developed  in  the  loose  tissue  beneath  the  fascia  in 
other  situations.  The  solid  superficial  tumours  are  thickenings  of  the  corium,  or  of  the  base- 
ment tissue  of  the  mucous  membrane ;  the  cystic  tumour  of  the  kidney,  an  exaggeration  of 


1  Ibid,  case  3  ;  also  Mr.  Mason's  case  of  congenital  tumour  of  the  tongue,  Path.  Soc.  Trans,  vols,  xv., 
xvm. 

I  Mr.  Caesar  Hawkins,  Med.-Chir.  Trans,  vol.  xxii.  Gurlt,  Die  Cystengeschwilhte  des  Halses,  Berlin.  1855. 

It  is  to  be  noticed  that  Mr.  Smith  is  speaking  of  cystic  tumour.     Mr.  Adams  relates  a  case  in  which 

Mr.  Lonsdale  removed  a  congenital  fibro-cellular  tumour  from  the  arm  of  an  infant.  Path.  Soc.  Trans,  v.  327. 

*  lath.  Soc    Trans,  xii.  207.  5  jh;d  vols  XV-;  xviii  6  Lancet^  Mav  28.  1864,  p.  606. 

Dermoid  cysts  of  the  scalp  and  congenital  sebaceous  tumours  will  be  further  treated  of  in  the  essay  on 

Regional,  Surgery. 
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the  natural  structure  of  that  organ.  Even  in  Mr.  Mason's  case  of  congenital  tumour  of  the 
tongue,  the  growths  have  great  analogy  to  enormously  over-developed  papillae.  The  same 
may  be  said  of  tbe  congenital  thickening  sometimes  noticed  in  the  sterno -mastoid  muscle 
(see  Regtonat,  Surgery). 

The  progress  of  these  congenital  tumours,  or  hypertrophies,  is  various  and  very  capricious. 
Sometimes,  after  attaining  a  certain  size,  they  disappear  spontaneously  ;  a  fact  of  which  Mr. 
Smith,  in  the  paper  above  referred  to,  has  given  numerous  examples.  Often,  I  dare  say,  they 
remain  stationary  during  life.  But  at  other  times,  after  an  indefinite  period  of  quiescence, 
they  resume  active  growth.  Thus  in  Mr.  Mason's  case,  above  referred  to,  the  tumours  had 
been  stationary  till  the  age  of  twenty-seven,  when  they  began  to  grow  rapidly  ;  and  Mr. 
Smith  quotes  a  case  from  the  'Revue  medicale '  (March  1834),  where  the  same  thing  took 
place  about  the  age  of  fifty.  In  a  paper  by  Mr.  Birkett,  read  before  the  Royal  Medical  and 
Chirurgical  Society,1  the  reader  will  find  some  singular  histories  of  tumours  of  this  kind, 
which  attained  a  great  development  towards  the  end  of  middle  life.  Again,  they  may 
grow  steadily  in  infancy,  drawing  into  themselves  the  elements  of  general  nutrition,  and 
thus  producing  marasmus.  It  is  partly  in  this  way,  and  partly,  perhaps,  by  mechanical  pres- 
sure, that  the  congenital  polycystic  tumours  of  the  neck  so  often  prove  fatal  at  an  early 
period.  Occasionally,  indeed,  the  progress  of  these  tumours  is  as  rapid  and  as  inevitably 
fatal,  if  not  effectually  checked,  as  that  of  a  cancer.  Finally,  there  are  some,  although  these 
are  but  few,  in  which  the  situation  of  the  mass  causes  only  a  slight  growth  to  prove  fatal,  as 
in  the  instance  of  the  tumour  behind  the  pharynx  to  which  I  referred  above. 

The  affections  from  which  the  congenital  solid  tumour  requires  to  be  diagnosed  are  cancer, 
fatty  tumour,  and  degenerated  nsevus.  The  cystic  tumours  require  besides  to  be  diagnosed 
from  sebaceous  cysts,  naevi,  and,  in  certain  regions,  from  spina  bifida,  meningocele,  and  in- 
cluded foetus.  From  cancer,  there  is  little  difficulty  in  distinguishing  any  except  the  more 
rapidly-growing  polycystic  tumours  of  the  neck  ;  and  in  these  cases  their  great  extent,  lobed 
arrangement,  and  the  great  cysts  full  of  variously-coloured  fluid  which  they  contain,  suffici- 
ently indicate  their  nature  to  any  surgeon  familiar  with  the  disease. 

From  fatty  tumour  the  aspect  of  the  growth  and  the  absence  of  the  dimpling  generally 
produced  by  pinching-up  the  skin  over  a  fatty  tumour  may  distinguish  the  ordinary  fibro- 
cellular  congenital  growths.  Still  it  should  be  remembered  that  fatty  tumour  may  occur 
congenitally.  Thus  Mr.  Athol  Johnstone  has  recorded  a  case  of  fatty  tumour  growing  con- 
genially out  of  the  sacral  canal,  to  which  reference  has  previously  been  made  (p.  781).  Mr. 
Gay  has  related  2  a  remarkable  case  of  congenital  fatty  tumour  in  the  sole  of  the  foot,  in 
which  part  of  the  foot  was  amputated  under  the  belief  that  '  the  tumour  was  of  a  recurrent, 
if  not  of  a  decidedly  malignant  nature,'  but  where  it  proved  to  be  composed  of  large  meshes 
of  connective  tissue,  in  which  were  contained  fat-cells  with  margarine  crystals  in  the  iuterior 
of  each.  Mr.  Gay  adds,  '  the  tumour  was  free  of  the  deep  tissues  of  the  foot,  and  could 
have  been  dissected  from  the  skin.'  Mr.  Gay's  report  of  this  case  is  very  full  and  interesting, 
and  is  illustrated  by  good  representations  both  of  the  external  and  microscopic  characters  of 
the  tumour.  While  saying,  therefore,  that  the  more  ordinary  forms  of  these  congenital 
tumours  require  to  be  diagnosed  from  fatty  tumour,  we  must  not  forget  that  in  some  rare 
cases,  the  latter  are  also  congenital.3 

From  degenerated  nsevus  it  is  often  very  difficult  to  make  a  diagnosis,  indeed  impossible 
without  an  exploratory  puncture  ;  and  the  difficulty  is  sometimes  increased  by  the  presence  of 
nsevus-stain  in  the  skin  over  the  tumour,  as  in  my  case  in  the  '  Path.  Trans.'  vol.  xii.  p.  206. 
But  the  diagnosis  is  not  in  this  instance  a  matter  of  much  practical  moment,  since  the  con-^ 
genital  tumour  does  not  require  treatment  unless  in  an  active  state  ;  and  this  state  of  activity 
would  of  itself  be  sufficient  to  show  that  it  could  not  be  a  degenerated  nsevus.  From  nsevus 
in  its  active  condition  these  tumours  may  be  distinguished  by  their  wanting  that  decided 
change  of  volume  with  the  respiratory  efforts  which  is  always  exhibited  by  large  and  grow- 
ing nasvi,  by  their  less  uniform  consistence,  and  by  the  results  of  exploratory  puncture.  A 
nsevus  will  bleed  copiously  on  puncture,  its  tissues  will  feel  soft,  and  the  point  of  the  needle 
be  almost  but  not  quite  fixed.  In  a  congenital  tumour,  if  solid,  there  will  be  nothing  follow- 
ing the  puncture  except  the  minutest  quantity  of  blood,  the  tissue  will  feel  quite  hard,  and 
the  point  of  the  needle  will  be  fixed.  If  the  instrument  has  been  plunged  into  a  cyst,  a  fluid 
of  variable  character  (but  not  blood)  will  run  freely  out  of  its  groove,  and  the  point  of  the 
needle  will  be  perfectly  free. 

The  diagnosis  of  congenital  cystic  tumour  from  meningocele  and  from  spina  bifida  will  be 
best  judged  of  from  the  account  of  those  affections.     (See  also  Regional  Surgery.) 

Treatment. — A  congenital  tumour  which  is  not  active  does  not  require  any  treatment  at 
all,  unless  from  its  position  it  be  very  unsightly  or  productive  of  some  functional  disturbance. 
It  is  quite  certain  that  a  good  many'  of  these  congenital  hypertrophies  disappear  as  the  child 
grows,  and  that  a  further  proportion  remain  without  advancing  in  size  for  an  indefinite  period. 
Still  if  the  tumour  be  only  small,  and  the  part  be  one  where  no  danger  is  to  be  apprehended, 
I  think  it  better  to  remove  such  tumours  at  once,  in  order  to  obviate  any  risk  in  after-life.  In 
larger  tumours,  where  there  would  be  any  danger  in  such  an  operation,  no  treatment  should 

1  Med.-Chir.  Trans,  li.  185.  ~  Path.  Trans,  xiv.  243. 

3  Mr.  Butlin  lias  collected  most  of  the  recorded  cases  in  an  article  on  Fatty  Tumours  in  Infancy  and 
Childhood,  St.  Bartholomew's  Hospital  Reports,  vol.  xiii.     See  also  Venning  in  Clin.  Trans,  ix.  51. 
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be  adopted  unless  the  growth  is  active.  If  this  is  the  case,  the  choice  lies  between  several 
courses.  If  the  solid  material  be  in  very  large  proportion  to  the  cysts  (and  of  course  still 
more  if  there  be  no  cysts),  I  believe  no  measure  short  of  excision  will  succeed  ;  but  there  is 
no  objection  to  the  previous  use  of  discutient  ointments  or  lotions,  if  the  case  is  not  very 
urgent.  Mr.  Smith  speaks  favourably  of  weak  vermilion  ointment ;  but  I  question  much 
whether  the  cures  which  have  taken  place  under  the  use  of  any  of  these  discutients  have  not 
been  spontaneous. 

When  the  cystic  element  is  in  large  proportion,  the  obliteration  of  the  cysts  is  the  first 
object,  and  is  often  followed  by  the  total  disappearance  of  the  disease.  In  Mr.  Smith's  paper 
several  highly-interesting  examples  are  given  of  the  beneficial  effects  of  small  setons  in  this 
respect,  and  some  of  these  examples  occurred  under  my  own  observation.  The  remedy  is  a 
very  simple  one,  produces  little  disturbance,  and  hardly  any  deformity ;  and,  as  it  is  often 
successful,  deserves  a  trial  in  any  such  case.  A  single  fine  thread  is  to  be  passed  through  the 
cyst  under  treatment,  and  withdrawn  as  soon  as  inflammation  commences.  After  the  first 
seton  has  produced  its  effect,  a  second  may  be  required  in  another  portion  of  the  tumour.  In 
some  cases  where  the  cysts  were  large  and  not  very  numerous,  I  have  seen  the  best  result 
from  iodine  injection.  Other  and  more  severe  measures  have  been  used  for  the  same  object, 
as  the  prolonged  use  of  large  setons  in  order  to  obliterate  the  cysts  by  suppuration;  the  in- 
troduction of  sticks  of  powerful  caustics  (the  'cauterisation  enjleches'  of  Maisonneuve)  ; 
and  the  incision  of  the  cysts  successively,  allowing  them  to  granulate  up.  These  measures 
should,  I  think,  be  rejected.  I  do  not  see  what  object  is  to  be  gained  by  the  prolonged 
irritation  of  large  setons  beyond  what  Mr.  Smith  effects  by  the  harmless  action  of  small  ones  ; 
and  as  to  the  other  two  methods  of  treatment,  I  have  tried  them  both,  but  only  with  the 
effect  of  hastening  the  fatal  issue  ;  and  I  regard  them  as  much  more  dangerous  than  total 
removal. 

It  only  remains  to  inquire  under  what  circumstances  the  complete  excision  of  the  growth 
is  indicated,  and  to  what  extent  it  is  likely  to  succeed.  In  the  first  place,  if  the  growth  is 
rapid,  some  measure  must  be  adopted  to  check  it,  otherwise  the  infant  will  either  die  of  the 
local  effects  of  the  tumour  (e.g.  of  pressure  on  the  trachea  or  oesophagus  in  tumours  of  the 
neck),  or  from  the  diversion  of  the  elements  of  nutrition  into  the  tumour  he  will  fall  into  a 
condition  of  weakness,  in  which  he  will  soon  succumb  to  one  of  the  customary  ailments  of 
infancy.  In  such  a  case,  if  the  growth  be  cystic,  and  the  milder  measures  before  spoken  of 
have  failed,  or  if  the  growth  be  solid,  so  that  there  is  no  place  for  them,  I  think  the  tumour 
ought  to  be  removed  entire.  In  the  neck  the  operation  is  no  doubt  a  formidable  one,  because 
these  tumours  are  always  below  the  cervical  fascia,  and  extend  to  an  unknown  distance  and  in 
various  directions  among  the  important  structures  of  the  part ;  and  the  nearer  the  tumour 
approaches  to  the  middle  line,  the  greater  is  the  danger  of  meddling  with  it.  But  then 
these  multiple  cystic  growths  in  the  neck  are  very  fatal  if  left  alone ;  and  when  they  have 
begun  unmistakably  to  take  on  active  growth,  there  should  be  no  delay  in  dealing  with  them 
efficiently. 

In  such  instances  I  believe  the  operation  to  be  called  for  by  the  indications  which  lead  us 
to  recommend  the  removal  of  tumours  in  other  parts  of  the  body,  viz.  the  immediate  effects 
of  the  disease,  the  prospect  of  danger  from  the  probability  of  further  increase,  and  the  hope- 
lessness of  arresting  the  disease  by  other  means.  But  one  consideration  ought  not  to  be 
overlooked — that  is  to  say,  the  fact  that  in  many  if  not  in  all  of  these  cases,  the  disease  is  less 
a  new  growth  in  any  proper  sense  of  the  word  than  a  hypertrophy  extending  to  an  uncertain 
distance  among  the  tissues,  and  devoid  of  any  demarcation,  so  that  it  is  very  difficult  to  de- 
termine what  must  be  removed  and  what  may  be  left  behind,  and  equally  so  to  be  quite  secure 
that  the  disease  will  not  sprout  up  again  if  any  portion  has  been  left. 

In  order  to  illustrate  this,  I  will  quote  the  following  case,  which  occurred  to  Mr.  Prescott 
Hewett.  I  am  not  aware  that  the  case  has  been  published  by  him,  but  it  has  been  more  than 
once  referred  to  under  his  authority.1  A  congenital  cystic  tumour  was  excised  from  the 
posterior  triangle  of  the  neck  by  the  late  Mr.  Keate,  in  a  female  infant  set.  six  months.  A 
small  portion  of  one  of  the  cysts  was  left,  adhering  intimately  to  the  subclavian  artery.  It 
was  not  until  the  age  of  thirteen  that  any  renewed  growth  took  place,  when  she  was  placed 
under  Mr.  Hewett's  care  with  a  double  cystic  tumour  below  the  trapezius  muscle  and  the 
clavicle,  as  large  as  the  fist.  Suppuration  was  induced  in  this  by  means  of  a  seton.  This 
measure  was  followed  by  troublesome  cough,  and  finalty  an  abscess  broke  into  the  trachea  or 
oesophagus,  and  she  recovered  after  vomiting  a  quart  or  more  of  foetid  pus.  She  was  seen  in 
good  health  seventeen  years  after  the  operation. 

This  history  shows  that  in  a  case  in  which  any  minute  portion  of  the  cyst-walls  has  been 
left  behind,  there  can  be  no  security  .igainst  the  ultimate  recurrence  of  the  disease.  But,  if 
the  previous  reasoning  is  correct,  this  consideration  hardly  bears  upon  the  question  of  treat- 
ment. We  cannot  imagine  that  there  is  any  more  security  against  recurrence  after  apparent 
obliteration  by  iodine  injection  or  seton.  The  suppuration  which  follows  in  the  healing  of 
the  excision-wound  is  certainly  more  likely  to  destroy  such  remains  of  the  cyst,  or  to  deprive 
them  of  their  secreting  powers,  than  the  irritation  set  up  by  the  other  methods  of  treatment. 
But  such  considerations  are  beside  the  question  if  the  operation  is  necessary.  I  earnestly  re- 
commend the  operation  with  all  its  dangers  in  certain  cases — not  of  course  in  place  of  milder 

1  See  Mr.  Smith's  paper,  op.  cit.  p.  21. 
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measures  (injection  or  seton)  when  such  milder  measures  have  any  chance  of  success — hut  in 
place  of  measures  such  as  caustics  and  incisions,  which,  though  in  appearance  milder,  are,  I 
am  convinced,  as  dangerous  and  far  less  successful. 

Congenital  ok  Hereditary,  and  Infantile  Syphilis. — The  poison  of  syphilis,  when  it 
has  been  conveyed  into  the  constitution  from  an  ini'ecting  sore,  saturates  the  blood,  and 
vitiates,  as  it  would  appear,  the  composition  of  many  of  the  secretions,  and  amongst  others  of 
the  semen.  From  the  ovum  (i.e.  from  the  blood),  or  from  the  semen,  according  as  it  is  the 
mother  or  father  who  is  the  subject  of  the  original  disease,  the  foetus  often  becomes  impreg- 
nated. This  gives  rise  to  a  train  of  symptoms  in  the  infant,  which  strikingly  resemble,  and 
strikingly  differ  from,  those  of  secondary  syphilis  in  the  adult.1 

It  is  necessary,  however,  before  describing  the  symptoms  of  this  disease  in  the  infant,  to 
say  a  few  Avords  as  to  the  origin  of  the  disease,  and  as  to  the  important  and  very  difficult 
duties  which  its  occurrence  in  a  family  lays  upon  the  surgeon. 

That  the  children  of  healthy  women  may  be  born  with  the  constitutional  taint  of  syphilis 
is  so  common  an  observation,  that  the  old  idea  of  infantile  syphilis  being  always,  or  very 
often,  the  result  of  direct  inoculation  from  a  sore  existing  in  the  vulva  of  the  mother  at  the 
time  of  parturition,  is  contradicted  by  every-day  experience,  no  less  than  by  the  character  of 
the  disease,  in  which  a  chancre  is  perhaps  never,  at  any  rate  exceedingly  rarely,  met  with.  It 
is  theoretically  possible  that  the  child  might  be  so  infected ;  but  if  that  were  ever  the  case, 
the  disease  would  bear  a  much  stronger  resemblance  to  those  unfortunate  cases  in  which 
surgeons  contract  syphilitic  disease  from  inoculation  of  a  crack  on  the  finger,  during  the  ex- 
amination of  a  venereal  sore,  than  to  the  ordinary  congenital  disease  here  referred  to.  Still 
the  possibility  of  such  a  catastrophe  renders  it  incumbent  on  a  surgeon,  when  delivering  a 
woman  who  has  a  chancre  in  the  vulva,  to  defend  the  infant  as  far  as  possible  from  contact 
with  the  secretions  of  the  sore,  by  coagulating  its  surface  with  nitrate  of  silver  and  coating  it 
with  collodion. 

Practically,  however,  the  congenital  disease,  in  the  proper  sense  of  the  wrord,is  always  de- 
rived from  the  blood  or  semen  of  one  or  both  parents.  Therefore  when  an  infant  is  born,  in 
whom  (by  the  symptoms  which  will  he  shortly  described)  congenital  syphilis  is  diagnosed,  it 
is  the  duty  of  the  medical  attendant  to  discover  which  of  the  parents  is  affected,  and  not  to 
allow  (if  possible)  further  cohabitation  until  the  secondary  symptoms  have  entirely  disap- 
peared, under  the  treatment  which  has  been  above  described  in  the  essay  on  Syphilis.  Neg- 
lect of  this  precaution  may  not  only  entailon  the  couple  the  misery  of  a  family  of  deformed, 
puny,  and  ailing  children,  but  to  the  woman  at  least  is  fraught  with  grave  personal  danger. 
Whatever  may  be  the  case  among  the  poor,  there  is  no  doubt  that  in  the  better  classes  con- 
genital syphilis  is  usually  derived  from  the  father  ;  the  woman  being  uninfected  except  through 
the  foetus.  Now  it  has,  I  think,  been  proved  that  a  healthy  woman  carrying  a  syphilitic 
foetus,  may  become  infected  with  constitutional  or  secondary  syphilis,  through  the  exchange 
of  components  which  goes  on  between  the  fcetal  and  maternal  blood  in  the  placenta.  Thus 
are  explained  some  of  those  cases  in  which  women,  who  have  never  had  primary  syphilis,  have 
shown  all  the  symptoms  of  secondary  syphilis  after  living  for  some  years  with  husbands  suf- 
fering from  secondary  symptoms.3  There  seems  also  some  reason  to  believe  that  after  such 
an  infection  of  the  sound  parent,  the  disease  in  the  future  offspring  will  be  rendered  more 
intense. 

Again,  children  may  be  affected  with  syphilis  in  vaccination,  or  by  contact  with  syphilitic 
sores  on  the  persons  of  wet-nurses  or  others.  We  shall  recur  to  this,  more  strictly7  speak- 
ing, infantile  variety  of  the  disease,  after  having  described  the  symptoms  of  that  which  is 
truly  congenital. 

Symptoms. — The  popula.r  name  for  this  disease — the  snuffles — indicates  one  of  its  most 
striking  features — a  discharge  which  collects  in  the  nose,  blocking  it  up  sometimes  entirely,  so 
that  the  iufant  is  unable  to  suck  for  any  length  of  time.  In  extreme  cases,  this  inability  to 
suck  becomes  a  grave,  and  even  dangerous,  part  of  the  disease.  The  nasal  discharge  is  thought, 
with  great  probability,  to  be  due  to  the  presence  on  the  mucous  membrane  of  an  eruption 
analogous  to  the  cutaneous  syphilide,  which  constitutes  the  principal  manifestation  of  syphilis 
in  the  infant.  This  eruption  differs  from  any  of  those  seen  in  the  adult,  most  probably  in 
consequence  of  the  different  consistence  of  the  skin  in  early  infancy.  The  spots  are  usually 
somewhat  coppery,  but  sometimes  of  a  perfect  rose  colour,  and  more  resemble  roseola  than 
any  other  of  the  ordinary  eruptions :  hut  the  eruption  is  moister  than  roseola  in  the  adult. 
On  the  soles  of  the  feet  and  palms  of  the  hands  the  cuticle  usually  scales  off,  and  the  eruption 
resembles  psoriasis.  On  the  other  hand,  where  the  cuticle  is  very  thin,  and  kept  moist  by 
the  folds  of  the  skin  or  by  discharges  (as  about  the  vulva  and  perinaBum,  near  the  anus  and 
mouth,  or  in  the  groin),  flat  mucous  tubercles  are  usually  met  with.  Eruptions  are  also  met 
with  in  the  mouth  in  the  form  of  white  ulcers  or  patches,  displaying  the  crescentic  outline 
so  common  in  various  syphilitic  affections  of  the  skin.  Together  with  these  symptoms  there 
is  also  observed,  in  nearly  every  case  of  congenital  syphilis,  a  clear  indication  of  the  profound 
affection  of  the  constitution,  in  the  wizened  and  shrunken  look,  the  anxious  expression,  and 

1  The  general  question  of  the  connection  between  the  hereditary  and  the  more  common   forms  of 
syphilis  will  be  found  discussed  in  the  essay  on  that  subject.     See  p.  345  et  sqq. 

'■>  Mr.  Jonathan  Hutchinson  in  Med.  Times  and  Gazette,  vol.  ii.  185(i,  and  vol.  i   1857. 
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the  dirty  hue  of  the  skill  (a  kind  of  dirty-greenish  yellow),  which  imparts  to  the  infant  a 
peculiarly  repulsive  aspect  of  old  age  even  at  the  threshold  of  life.  There  are  other  symptoms 
which  are  not  so  often  seen.  Thus  various  eruptions  are  spoken  of  as  occurring  in  a  later 
stage  of  the  disease.  In  some  severe  cases  the  eruption  rapidly  runs  on  to  ulceration,  crusts 
cover  the  ulcers,  and  a  state  resembling  that  of  impetigo  is  produced.  Papular  and  ecthy- 
matous  eruptions  are  spoken  of,  hut  they  seem  only  slight  variations  of  the  ordinary  skin- 
disease.  Whether  pemphigus  in  infants  is  often,  or  ever,  due  to  syphilis  is  an  undecided 
question.  I  have  seen  it  in  connection,  at  any  rate,  with  congenital  syphilis,  if  not  caused  by  it. 
Within  the  last  few  years  Prof.  Parrot  in  France,  Drs.  Barlow,  Lees  and  others  in  this 
country,  and  Dr.  Taylor  in  America,  have  asserted  that  lesions  of  the  bones  are  extremely 
common  in  congenital  syphilis,  and  have  minutely  described  the  changes  in  bone  which  they 
regard  as  syphilitic.  I  will  give  a  short  account  of  the  views  which  these  authors  advocate, 
although  I  am  not  absolutely  convinced  of  their  accuracy.  The  subject  is  one  of  extreme 
difficulty.  It  is  very  hard  in  a  large  proportion  of  the  cases  to  get  any  satisfactory  evidence 
of  the  existence  of  syphilis  in  either  parent ;  in  fact,  if  we  were  to  insist  on  this  as  a  sine  qua 
non,  more  than  half  the  cases  on  which  these  doctrines  rest  would,  I  think,  be  excluded  from 
consideration.  Many  of  the  cases  seem  rather  to  resemble  rickets  than  syphilis  ;  so  much  so, 
that  M .  Parrot  has  boldly  attributed  all  rickety  lesions  of  bone  to  hereditary  syphilis ;  l  an 
opinion  which  seems  to  me  altogether  erroneous,  for  every-day  experience  in  private  practice 
shows  cases  of  well-marked  rickety  lesions  in  which  the  existence  of  hereditary  syphilis  is 
absolutely  disproved.  I  do  not  think  that  we  shall  ever  arrive  at  really  satisfactory  notions  as 
to  the  essentially  syphilitic  affections  of  bones  in  infancy  until  we  study  apart  from  each  other 
well-marked  and  really  proved  cases  of  syphilis,  rickets,  and  other  cachexiee.  I  have  long 
been  convinced  that  affections  of  the  bones  are  common  in  congenital  syphilis,  and  I  have  no 
doubt  that  many  of  the  affections  which  are  now  so  described  are  really  due  to  syphilis ;  but 
whether  the  same  or  very  similar  affections  do  not  exist  independently  of  syphilis  seems  to  me 
very  questionable,  to  say  the  least.  M.  Parrot  describes,  in  the  paper  to  which  reference  has 
just  been  made,  two  chief  forms  of  syphilitic  affection — viz.  atrophy,  and  overgrowth  or 
osteophytic  production.  Atrophy  exhibits  two  varieties — the  gelatiniform,  much  the  more 
common  both  in  the  cranium  and  the  bones  of  the  limbs,  marked  by  a  disappearance  of  the 
lime  salts,  and  the  replacement  of  the  bony  tissue  by  a  medulla  of  various  shades  of  colour ; 
and  the  chondro-calcareous,  in  which  the  ossifying  tissue  between  the  epiphysis  and  diaphysis 
is  not  organised  into  true  bone,  but  into  a  more  or  less  cartilaginous  mass  permeated  with 
calcareous  salts — a  sort  of  imperfect  imitation  and  over-production  of  the  thin  lamina 
which  naturally  exists  below  the  epiphysial  cartilage.  Among  the  consequences  of  these 
atrophic  affections  may  be  mentioned :  a.  Craniotabes,  or  that  disappearance  of  the  bones 
of  the  skull  under  pressure  which  leads  in  some  cases  to  large  perforations  of  the  skull  in 
infancy,  due  apparently  to  pressure  of  the  head  on  the  pillow,  b.  Bending  or  fracture  of  the 
bones,  c.  When  these  fractures  occur  near  the  epiphyses  in  cases  of  the  chondro-calcareous 
form  of  atrophy,  abscess  is  very  likely  to  ensue,  constituting  one  of  the  forms  of  the  acute 
arthritis  of  infants,  described  by  Mr.  T.  Smith  in  the  tenth  vol.  of  the  '  St.  Bartholomew's 
Hospital  Reports.'  2  In  such  cases  a  sort  of  pseudo-paralysis  is  produced  by  the  fractures  or 
by  the  diseased  condition  of  the  joint-ends ;  but  the  muscles  themselves  are  not  really 
paralysed.  The  osteophytic  or  hyperplastic  form  of  syphilitic  affection  is  far  more  frequently 
met  with  than  the  atrophic.  It  is  also  described  by  Parrot  as  exhibiting  two  varieties :  one  in 
which  the  newly-formed  tissue  presents  an  osseous  consistence — the  '  osteoid '  variety^ ;  and 
the  other,  in  which  it  is  soft,  fibroid,  and  spongy — the  '  rachitic'  The  latter  is  never  found 
before  the  age  of  five  or  six  months,  while  the  osteoid  variety  exists  at  all  ages.  The  humerus 
and  tibia  are  the  bones  most  often  attacked,  then  the  femur  and  ulna,  and  sometimes  almost 
the  entire  skeleton  ;  but  in  the  latter  cases,  the  bones  above  named  are  more  extensively  diseased 
than  the  rest.  In  the  osteoid  form,  the  bony  deposit,  which  is  of  less  regular  structure  than 
normal  bone,  is  usually  separated  from  the  old  shaft  by  a  groove  of  medullary  tissue,  and 
usually  consists  of  various  superimposed  layers,  separated  from  each  other  by  medulla.  The 
periosteum  is  usually  thickened,  and  envelopes  the  whole  osteophyte.  According  to  M. 
Parrot,  the  seat  and  external  characters  of  these  bony  deposits  is  perfectly  diagnostic,  for 
there  is  no  other  diathesis  which  can  produce  such  osteophytes.3  In  the  rachitic  form  the  new 
tissue  is  of  a  fibroid,  spongy  consistence,  of  a  pearly  or  slightly  yellow  colour,  vascular,  and 
containing  but  little  marrow.  The  osteoid  and  rachitic  varieties  may  be  mixed  more  or  less 
in  the  same  osteophyte,  the  osteoid  layers  being  in  all  cases  the  more  internal ;  and  thus  are 

1  Lea  alterations  osseuses,  cause'es  par  la  syphilis  here'ditaire,  ont  ete  prises,  et  le  sont  encore  chaque 
jour,  pour  du  rachitis.  Faut-il  s'en  etonner,  si  Ton  songe  que  la  syphilis  conduit  fatalement  au  rachitis, 
et  qu'envisage  de  la  sorte  ce  mal  ne  constitue  pas  une  entite  path ologi que  mais  simplement  un  age.  un 
i:t;;i  particulier,  unemodalite  de  la  syphilis  osseuse  due  h  l'he'redite  ;  si  bien  que  ce  n'est  plus — suivant  la 
confusion  ancienne  que  je  rappelais  tout  a  l'heure — le  rachitis  qui  absorbe  ces  alterations  syphilitiques 
des  os  ;  e'est  an  eontraire  la  syphilis,  qui  dans  son  immense  processus  englobe  le  rachitis  ;  ainsi  descendu 
<lu  rang  de  maladie,  qu  il  occupait  jusqu'ici,  a  celui  d'une  simple  affection  svphilitique  ? — Path.  Trans. 
xxx.  339. 

2  See  an  interesting  summary  by  Dr.  Gee  of  the  then  published  researches  of  Waldeyer  aud  Kobner, 
Parrot,  Wagner,  Gue"niot,  Ranvier,  and  Valleix  in  the  London  Med.  Record,  1873,  p.  40. 

"  This,  of  course,  involves  the  whole  question  in  dispute.  It  may,  I  think,  be  safely  admitted  that 
affections  of  bone  such  as  are  described  in  the  text  occur  in  congenital  sj'philis  ;  but  it  is  not  as  yet  proved 
that  they  are  peculiar  to,  or  pathognomonic  of,  syphilis. 
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formed  sometimes  very  large  projections  near  the  joint-ends  of  the  bones,  on  the  eminences  of 
the  cranium,  and  other  parts  in  which  more  or  less  tendency  to  an  imperfect  ossification  is  found . 
The  tendency  of  the  disease  is  towards  cure.  The  osteophytes  usually  get  modelled  down 
and  replaced  by  bone  of  normal  shape  and  structure  ;  otherwise  caries  or  necrosis  may  ensue. 
The  separation  or  exfoliation  of  the  exposed  bone  in  these  as  in  other  syphilitic  affections  is 
very   slow. l 

Finally,  certain  lesions  or  degenerations  of  the  principal  viscera  have  been  pointed 
out  as  peculiar  to  congenital  syphilis ;  but  I  cannot  say  that  the  evidence  on  this  subject 
appears  to  me  very  conclusive.  Dr.  Gee  has  asserted  that  some  enlargement  of  the  spleen, 
perceptible  externally,  exists  in  about  half  the  cases  of  congenital  syphilis,  and  that  in 
addition  there  is  in  many  cases  enlargement  of  the  liver  and  of  the  lymphatic  glands,  but  the 
nature  of  the  enlargement  of  the  viscera  is  still  uncertain.  Opportunities  for  post-mortem 
examination  rarely  occur,  and  then  the  results  have  been  indecisive.  Dr.  Gee  says  that 
the  enlargement  of  the  spleen  is  sometimes  the  only  sign  of  an  active  syphilitic  cachexia.2 

The  period  at  which  the  disease  makes  its  appearance  is  a  point  of  much  impoi'tance  in 
prognosis.  Congenital  syphilis  is  a  very  frequent  cause  of  the  death  of  the  foetus,  and  conse- 
quent miscarriage  of  the  mother  ;  that  is  to  say,  the  foetus  is  affected  at  an  early  period  of 
conception.  In  other  instances  the  foetus  is  born  alive,  but  with  the  characteristic  snuffling 
and  eruption  ;  here  the  infection  has  not  been  matured  till  a  late  period  of  fcetal  life.  In  the 
majority  of  cases,  however,  which  become  the  subjects  01  treatment,  the  infant  is  perfectly 
healthy,  to  all  appearance,  at  birth  ;  and  the  disease  first  shows  itself  after  an  interval,  which 
is  commonly  about  six  weeks.  As  a  general  rule,  the  period  of  the  appearance  of  the  disease 
varies  with  its  intensity;  and  this,  again,  varies  with  the  length  of  time  which  has  elapsed 
since  the  first  infection  of  the  parent,  and  depends  also  on  the  fact  of  one  or  both  parents 
being  diseased. 

Besides  the  above  congenital  or  hereditary  disease,  infants  may  be  affected  with  syphilis, 
as  adults  also  may,  by  various  methods  of  contact  and  of  inoculation.  That  primary  syphilis 
is  communicated  by  actual  contact  to  any  part  of  the  body  where  an  abrasion  exists  (or 
probably  without  abrasion,  where  the  cuticle  is  very  delicate),  is  a  fact  of  as  much  importance 
in  the  infant  as  the  adult ;  and  it  has  been  conceded  above  that  possibly  syphilis  may  in  some 
rare  cases  be  so  communicated  in  the  act  of  parturition,  and  it  may  also  be  accidentally 
inoculated  in  infancy,  as  at  any  period  in  life,  if  the  infant  be  brought  into  direct  contact 
with  a  person  affected  with  primary  syphilis  (e.g.  the  nurse).  Secondary  syphilis,  it  seems 
now  agreed,  may  also  be  inoculated  ; 3  and  this  is  even  more  likely  to  occur  to  infants  than 
adults,  on  account  of  the  constant  contact  in  which  they  are  held  to  the  bodies  of  those 
who  nurse  them,  the  frequency  of  slight  pustules  and  abrasions  on  their  bodies,  and  tliQ 
thinness  and  moisture  of  their  skins.  This  second  source  of  acquired  syphilis  in  infants  is 
vei'ified  by  many  recorded  cases.4  But  a  third  source — and  one  which,  on  account  of  its 
bearing  on  public  health  and  public  policy,  is  perhaps  even  more  important — is  that 
inoculation  of  the  vaccine  virus,  which  a  wise  legislation  is  now  seeking  to  make  generally 
compulsory  in  infancy.  There  seems  no  possibility  of  denying  that  syphilis  is  in  some  cases 
inoculated  in  vaccination.  The  facts  adduced  by  Mr.  Lee  (Syphilis,  pp.  348-9)  seem  to 
prove  this  beyond  dispute.  It  is  most  consolatory,  however,  to  find  that  in  this  country  at 
least  this  occurrence  is  so  rare  that  it  has  never  happened  in  Mr.  Tee's  own  vast  experience, 
nor,  I  may  add,  during  the  many  years  that  I  held  office  at  the  Hospital  for  Sick  Children  did 
I  ever  see  or  hear  of  a  properly  authenticated  case.  Two  very  characteristic  and  complete 
series  of  cases  of  vaccino-syphilis  related  by  Mr.  Hutchinson  will  however  be  found  in  the 
sixty-fourth  vol.  of  the  '  Med.-Chir.  Trans.' 

It  appears  probable  also  that  direct  inoculation  of  blood  from  a  syphilitic  patient  may 
propagate  primary  syphilis.  The  experience  hitherto  accumulated  on  the  subject  of  vaccino- 
syphilis  reuders  it  probable  that  the  admixture  of  blood  with  the  lymph  has  in  some  at  least 
of  the  cases  been  the  vehicle  for  the  contapion,  and  not  the  lymph  itself.  In  order,  then,  to 
guard  against  the  conveyance  of  syphilis  in  vaccination,  the  following  precautions  should  be 
taken  :  1.  A  clean  lancet  should  be  used.  2.  The  lymph  should  be  taken  from  the  vesicles 
not  later  than  the  eighth  day.  3.  Lymph  only  should  be  taken,  and  it  should  be  free  from 
the  admixture  of  blood  or  of  other  secretions.  4.  The  lymph  should  be  taken  from  a  healthy 
subject.  It  is  greatly  to  be  hoped  that  these  precautions  may  prove  sufficient :  and  we  are 
encouraged  to  believe  that  they  may,  from  the  extreme  rarity  and  dubiousness  of  the  occur- 
rence of  syphilitic  infection  after  vaccination  in  this  country,  as  well  as  from  the  account  of 
the  outbreak  in  Italy,  which  shows  that  it  is  highly  probable  that  the  vaccinator  had  neglected 
Mr.  Lee's  fourth  caution;  and  that  if  he  had  carefully  examined  the  infant  who  was  the 
source  of  all  this  mischief,  he  would  have  found  evidences  of  existing  syphilis.5 

1  See.  J.  Hutchinson.  Path.  Trans,  xxxi.  248,  250. 

2  See  Gee,  Med.-Chir.  Snc.  Proc.  vol.  ii.  p.  2G0.     Barlow,  Path.  Trans,  xxvii.  354. 
5  See  the  essay  on  Syphilis,  p.  389. 

4  E.g.  the  celebrated  case  of  Chiabrera,  the  source  of  the  late  vaccino-syphilitic  eruption  at  Rivalta, 
spoken  of  in  the  essay  on  Syphilis,  p.  348. 

5  It  must  be  allowed,  however,  that  the  indications  of  syphilis  in  the  vaccinifer,  though  probably 
always  present,  are  sometimes  such  as  demand  a  more  complete  examination  than  is  ordinarily  made  for 
their  detection.  Thus  the  vaccinifer  in  Mr.  Hutchinson's  first  series  of  cases  was  a  child  of  the  most  healthy 
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It  will  be  observed  that  the  infantile  disease,  contracted  by  contact  or  inoculation,  differs 
•in  no  respect  from  the  usual  forms  of  primary  syphilis,  except  in  the  seat  of  the  original 
chancre,  and  therefore  no  more  need  be  said  about  it  here.  The  importance,  however,  of 
knowing,  and  acting  upon,  the  fact  that  infants  may  be  infected  in  this  manner  and  may  then 
become  the  source  of  contagion  to  their  previously  healthy  parents  or  attendants,  rendered  it 
necessary  to  notice  the  subject. 

There  are  other  sources  from  which  an  infant  may  be  infected  with  syphilis  while  at  the 
breast.  It  appears  to  have  been  now  put  beyond  doubt  that  the  lesions  of  secondary,  as  well 
as  those  of  primary,  syphilis  are  capable  of  producing  the  infecting  chancre.1  We  may  con- 
clude from  the  facts  of  every-day  experience  that  such  secondary  lesions  are  not  sufficiently 
contagious  to  convey  the  disease,  except  after  prolonged  and  intimate  contact,  and  to  a  part 
where  the  cuticle  is  either  abraded  or  very  delicate  :  but  there  are  facts  which  appear  to  prove 
that  infants  (in  whom  both  these  conditions  meet  together)  do  occasionally  contract  primary 
syphilis  by  contact  with  persons  affected  with  primary  or  secondary  sores.  This  occurs  most 
usually  where  they  are  suckled  by  women  labouring  under  syphilis  (particularly  when  the 
syphilitic  lesions  affect  the  nipple  or  mamma),  and  the  part  infected  is  usually  the  mouth. 
When,  therefore,  a  child  at  the  breast  of  a  wet-nurse  shows  symptoms  of  secondary  syphilis 
some  weeks  after  birth,  it  will  be  proper  to  examine  carefully,  and  see  whether  such  symptoms 
resemble  the  truly  hereditary  form  of  the  disease  described  above,  or  whether  they  do  not 
follow  on  the  occurrence  of  a  chancre  on  the  lip,  attended  by  enlarged  submaxillary  glands. 
These  cases  occupy  more  space  in  foreign  works,  probably  because  wet-nursing  is  more  common 
abroad  than  in  England  ;  and  it  appears  very  usual  for  wet-nurses  to  be  infected  in  the  nipple 
by  suckling  syphilitic  infants.  In  such  a  condition  it  is  easy  to  imagine  that  they  might  give 
suck  to  their  own  or  other  uninfected  infants,  and  so  a  chancre  be  produced.2  Nor  are  cases 
wanting  in  which  children  have  been  said  to  be  infected  in  other  ways  and  in  other  parts  of 
the  body.3  But  in  all  these  cases  the  disease,  though  differing  in  its  seat  and  alleged  exciting 
cause  from  ordinary  syphilis,  differs  from  it  in  no  other  respect ;  and  an  attentive  examination 
will  usually  clear  up  all  difficulties  even  at  some  distance  of  time  from  the  first  appearance 
of  the  chancre.  The  treatment  must  be  the  same  as  for  ordinary  infecting  chancre  or  its 
sequelae . 

It  is  perhaps  hardly  necessary  for  me  to  do  more  than  allude  in  the  most  cursory  manner 
to  the  case  in  which  the  infant  infects  the  nurse.  I  have  never  seen  an  instance  in  which 
this  has  occurred  when  the  mother  has  been  the  nurse,  although  she  might  be  quite  free  from 
any  trace  of  present  or  past  syphilis ;  but  it  is  impossible  to  doubt  that  when  suckled  by 
healthy  wet-nurses  syphilitic  infants  have  often  proved  the  source  of  contagion.  The  chan- 
cre appears  on  the  areola  of  the  nipple,  is  accompanied  by  indurated  glands  in  the  axilla,  and 
is  followed  by  alopecia,  sore  throat,  and  syphilitic  eruptions.  Cases  of  the  conveyance  of  the 
disease  to  the  husband  from  women  so  infected  are  given  by  foreign  authors ;  but  are  to  be 
received  as  true  only  after  the  most  rigorous  examination — if  indeed  any  examination  can 
entirely  j  ustify  the  assumption. 

Diagnosis. — The  diagnosis  of  syphilis  in  children,  whether  hereditary  or  acquired,  does  not 
usually  present  much  difficulty.  The  snuffles,  the  eruption,  the  condylomata  or  mucous 
tubercles,  and  peculiar  cachexia  of  the  congenital  disease  when  present,  together  with  its  per- 
sistence, are  usually  sufficient  to  characterise  the  complaint  even  when  its  history  is  concealed 
or  unknown.  Non-syphilitic  roseolous  or  other  eruptions  might  no  doubt  occur  together 
with  coryza  ;  but  such  eruptions  (and  still  more  the  ordinary  strophulous  affection)  yield 
readily  to  simple  treatment.  In  a  few  doubtful  cases  I  have  found  the  child's  general  condi- 
tion improve  so  rapidly  under  the  influence  of  mercury,  that  I  have  no  doubt  of  the  propriety 
of  administering  that  drug  when  we  have  good  reason  for  suspicion,  but  cannot  form  an  ab- 
solutely certain  diagnosis.  In  the  acquired  disease,  if  seen  in  an  early  stage,  the  appearance 
of  the  sores,  the  enlarged  glands  which  are  generally  connected  with  them,  and  the  examina- 
tion of  the  mother,  nurse,  or  attendant,  will  usually  clear  up  the  diagnosis.  Later  on,  the 
eruptions,  alopecia,  and  affections  of  other  organs,  must  be  diagnosed  by  the  same  rules  as 
secondary  syphilis  in  the  adult ;  but  as  the  disease  is  so  much  rarer  in  children,  more  caution 
will  be  necessary.  In  a  ease  of  suspected  vaccino-syphilis,  the  points  to  which  attention 
should  be  directed  in  forming  the  diagnosis  are,  the  state  of  health  of  the  child  from  whom 
the  lymph  was  obtained — if  that  can  be  ascertained — the  appearance  and  secretion  of  the 
sores,  the  character  of  the  bubo,  and  the  presence  of  secondary  symptoms  after  three  or  four 
months.4 

Prognosis. — The  prognosis  of  hereditary  syphilis  is  usually  represented  as  very  favourable, 
if  only  the  disease  be  early  treated.  1  must  say,  however,  that  I  have  seen  a  good  number 
of  syphilitic  children  die ;  few  indeed  from  the  direct  results  of  the  disease,  but  many  from 

general  aspect,  who  had  in  fact  been  selected  on  that  very  account ;  but  who  had,  when  afterwards  more 
minutely  examined,  some  condylo  nata  around  the  arms. 

1  On  this  subject  see  Rollet,  Reeherches  eliniques  et  experimentales  siir  la  Syphilis,  and  H.  Lee,  op.  cit. 

2  Rollet,  op.  cit.  pp.  256,  2<i3. 

5  Thus  some  of  the  children  who  nursed  the  babies  infected  by  vaccination  at  Rivalta  had  sores  and 
suspicious  eruptions  on  their  arms  and  other  parts. 

4  It  would  be  a  question  for  the  surgeon  himself  to  determine  whether  he  would  think  it  justifiable,  in 
the  case  of  a  doubtful  sore  after  vaccination,  to  test  its  inoculnbility  on  another  part  of  the  child's  body. 
If  the  surgeon  held,  with  Mr.  Lee  and  others  of  the  best  observers,  that  an  inoculable  sore  is  a  soft  sore, 
and  therefore  non-infecting,  and  therefore  not  requiring  specific  treatment,  no  practical  advantage  could 
result  from  the  experiment. 
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intercurrent  infantile  disorders  of  various  kinds.  It  seems  often  followed  by  hydrocephalus, 
which  some  surgeons  regard  as  part  of  the  disease.  In  fact,  congenital  syphilis  is  a  profound 
cachexia,  which  renders  children  far  less  able  to  resist  any  of  the  numerous  febrile  disorders 
to  which  (especially  among  the  lower  classes)  they  are  so  much  exposed.  With  this  reserva- 
tion, the  prognosis  is  good  for  ordinary  cases  ;  but  those  in  whom  the  disease  has  commenced 
before  birth,  and  who  are  extremely  stunted  and  withered,  will  very  probably  die,  more 
especially  if  the  nose  is  so  much  obstructed  as  to  render  sucking  difficult. 

Treatment. — The  only  treatment  which  is  at  all  justifiable  in  congenital  syphilis  is  the 
administration  of  mercury ;  and  the  only  question  therefore  is  as  to  the  most  advantageous 
way  of  administering  that  drug.  The  method  of  inunction  recommended  by  Sir  B.  Brodie  is 
quite  sufficient :  this  is  managed  by  merely  keeping  a  flannel  band,  smeared  with  ung. 
hydrarg.  twice  a  day,  constantly  applied  to  the  thigh  or  the  arm  for  about  six  weeks.  This  is 
the  most  convenient  plan  in  private  practice,  or  where  the  surgeon  can  make  sure  that  his  di- 
rections are  implicitly  followed ;  but  in  hospital  practice  I  have  found  it  more  safe  to  give  the 
drug  in  the  form  of  medicine — a  plan  in  which  the  ignorant  have  more  confidence  ;  a  grain 
and  a  half  or  two  grains  of  grey  powder,  with  a  little  of  the  compound  chalk-powder  to 
prevent  irritation,  may  be  given  night  and  morning.  The  calomel  vapour-bath  may  be  used, 
if  the  parent  or  nurse  is  also  infected.  "Whatever  be  the  form  selected,  the  course  should  be 
carried  on  for  full  six  weeks,  by  which  time  the  eruption  will  most  probably  have  disappeared 
and  the  child  have  regained  its  plumpness  and  healthy  complexion.  If  not,  the  mercury 
should  be  continued  until  the  cure  is  complete. 

The  local  treatment  is  of  subordinate  importance.  In  the  essay  on  Diseases  op  the  Nose 
(vol.  ii.  p.  636),  Mr.  Durham  and  Mr.  Haward  insist  on  the  necessity  of  removing  foul  dis- 
charges which  may  become  a  source  of  irritation  and  so  propagate  disease  to  the  nasal  bones. 
Ulcerations  about  the  genitals  may  be  touched  with  solutions  of  caustic  or  sulphate  of  copper  ; 
and  the  ordinary  applications  may  be  used  to  sores  in  other  parts.  But  these  measures  have 
little  real  value  beyond  their  cleansing  efficacy.  With  a  sufficient  course  of  mercury,  simple 
cleanliness  is  usually  all  that  is  necessary  ;  without  it  no  local  applications  do  much  good. 

The  remoter  effects  of  congenital  syphilis  are  either  direct  or  indirect.  As  the  ordinary 
congenital  disease  bears  a  considerable  resemblance  to  the  secondary  symptoms  in  adults,  so 
there  are  seen  phenomena  analogous  to  the  ordinary  tertiary  symptoms,  although  we  are 
hardly  as  yet  able  to  say  whether  such  tertiary  symptoms  are  common  or  no.  The  researches 
of  Mr.  Hutchinson  on  interstitial  keratitis,  and  on  the  deafness  which  appears  to  be  sometimes 
a  consequence  of  congenital  syphilis,  are  well  known,  and  have  been  alluded  to  above.1  An- 
other remote  consequence  of  congenital  syphilis  which  Mr.  Hutchinson  has  pointed  out  is 
the  condition  of  the  permanent  teeth,2  the  central  pair  of  incisors  in  the  upper  jaw  presenting 
the  peculiarities  of  being  generally  ill  developed,  usually  small  in  size  and  therefore  separated 
from  each  other,  of  soft  consistence,  and  marked  at  a  short  distance  from  their  free  edge  by 
a  crescentic  notch  from  which  one  or  more  tubercles  project,  so  that  the  edge  of  the  tooth  is 
notched,  lobulated,  or  irregular.  These  tubercles  soon  wear  off  in  consequence  of  the  soft- 
ness of  the  teeth,  leaving  the  edge  of  the  tooth  crescentic.  Syphilitic  teeth  are  also  very 
liable  to  caries;  but  the  irregularities  here  spoken  of  exist  in  those  which  are  not  carious,  and 
are  far  better  observed  in  such.  The  same  or  similar  peculiarities  may  be  presented  by  the 
outer  incisors  of  the  upper  jaw,  by  the  lower  incisors,  and  by  the  canine  teeth  ;  but  they  are 
less  marked,  and  are  not  relied  upon  as  diagnostic  by  Mr.  Hutchinson.  Both  his  papers  are 
well  worth  reading,  and  his  views  have  been  supported  by  experience  hitherto  ;  although  the 
whole  question  is  so  difficult  on  account  of  the  length  of  time  which  has  elapsed  between  the 
supposed  cause  and  its  observed  results,  and  also  on  account  of  the  nature  of  the  disease, 
that  it  is  very  hard  in  many  cases  to  say  whether  they  tend  to  support  Mr.  Hutchinson's 
views  or  not.3  It  is  certainly  important  in  a  diagnostic  point  of  view  to  be  familiar  with 
this  alleged  syphilitic  condition  of  the  central  permanent  incisors  :  not  to  confound  it  with 
the  numerous  other  irregularities  to  which  the  teeth  are  liable  from  hereditary  or  personal 
peculiarity,  from  disease  and  from  neglect :  and  I  may  be  allowed  to  add,  not  to  forget 
that  Mr.  Hutchinson's  doctrine  is  not  intended  to  apply  to  the  temporary  teeth  :  these, 
although  they  may  of  course  be  diseased  in  svphilitic  children,  do  not  show  any  diagnostic 
peculiarities. 

Finally,  there  are  some  other  tertiary  symptoms  which  are  occasionally  seen  conuected 
with  old  attacks  of  hereditary  syphilis,  but  so  rarely  that  the  nature  of  the  connection  can 
hardly  yet  be  said  to  be  settled.  Thus  I  have  spoken  in  the  note  of  a  case  in  which 
destructive  ulceration  of  the  soft  palate  took  place  in  connection  with  many  of  the  symptoms 
of  congenital  syphilis;  in  another  case  I  have  seen  laryngitis,  requiring  tracheotomy,  in 
connection  with  interstitial  keratitis,  total  deafness  (acquired),  and  lupus  exedens.     And  in 

1  See  Diseases  of  the  Eve,  vol.  ii.  p.  35  ;  Diseases  of  the  Ear,  vol.  ii.  v.  155. 

2  Path.  Soc.  Trans,  vol.  ix.  p.  440  ;  vol.  x.  p.  287.  See  also  the  illustration  in  the  essay  on  Diseases 
of  the  Eye,  vol.  ii.  p.  86. 

5  For  instance,  I  had  some  time  since  a  patient  aged  about  twelve,  in  whom  the  condition  of  the  teeth 
and  of  the  corneas  was  strongly  indicative  of  congenital  syphilis  ;  he  had  also  lost  the  soft  palate  from 
ulceration  ;  and  the  very  striking  improvement  which  followed  the  use  of  iodide  of  potassium  alone,  with 
no  other  medicine  either  local  or  general,  strongly  supported  my  first  impression  that  the  case  was  one  of 
tertiary  congenital  syphilis.  Yet,  I  could  obtain  no  account  of  the  original  disease;  and  the  occurrence  of 
syphilis  in  either  parent  was  denied,  and  with  all  apparent  sincerity. 
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connection  with  the  latter  disease  (which  appears  to  he,  though  rarely,  a  symptom  of  the 
later  stages  of  syphilis  in  adults,  especially  in  hot  climates)  I  may  say  that  I  was  informed 
by  my  friend  Mr.  Nayler  that  he  had  seen  a  case  of  vaccino-syphilis  where  the  whole  arm 
was  covered  hy  a  copious  eruption  of  well-marked  lupus.  That  some  of  the  diseases  of  the 
bones  so  common  in  weakly  children  may  be  due  to  tertiary  congenital  syphilis  is,  as  I  have 
remarked  above,  probable,  but  I  think  not  yet  proved. 

The  treatment  of  these  later  stages  of  syphilis  is  pretty  nearly  identical  in  children  and  in 
adults. 

Infantile  Paralysis. — The  morbid  anatomy  of  this  singular  affection  is  now  much 
better  understood  than  formerly,  chiefly  in  consequence  of  the  labours  of  Charcot,1  although 
we  must  allow  that  our  knowledge  of  its  essential  nature  and  causation  ia  still  as  deficient  as 
ever.  The  disease  often  comes  on  with  no  warning  whatever ;  sometimes  after  or  in  the 
course  of  a  fever  of  some  sort,  and  very  frequently  with  a  symptomatic  fever  of  its  own. 
The  paralysis  is  then  immediately  noticed.  It  is  often  incomplete,  but  in  many  cases  it 
advances  rapidly  till  the  muscles  affected  are  not  only  completely  paralysed,  but  completely 
insensitive  to  either  galvanic  or  faradic  stimulation.  Then  the  affected  muscles  begin  to 
waste  rapidly,  and  the  temperature  of  the  paralysed  limbs  falls  to  a  very  marked  degree. 
There  is,  however,  no  loss  of  tactile  sensibility,  and  the  functions  of  the  bladder  and  rectum 
are  unaffected.  Pain  seems  not  to  be  at  all  a  constant  symptom,  but  from  the  early  date  of 
the  invasion  of  the  disease  it  is  difficult  to  get  exact  information  on  this  head.  The  usual 
period  for  the  commencement  of  the  disease  is  between  one  and  five  years  of  age,  the  majority 
of  cases  beginning  in  the  second  year.  Thus  Dr.  West  says  that  out  of  thirty-two  cases  in 
which  this  point  was  noted,  nineteen  began  between  eight  months  and  three  years  of  age. 
The  disease,  however,  is  not  unknown  at  later  periods  of  childhood,  and  M.  Duchenne  has 
proved  the  existence  in  the  adult  of  a  paralytic  affection  in  all  respects  similar  to  infantile 
paralysis. 

After  the  first  period  of  the  disease — that  of  advancing  paralysis — which  lasts  a  very 
variable  period  (the  average  being  stated  by  Dr.  Bristowe  as  between  two  and  six  months),  there 
follows  in  most,  though  not  in  all,  cases  a  second  stage  of  recession  of  the  paralysis  in  some  if  not 
in  all  the  muscles  affected.  This  ends  in  the  most  fortunate  cases,  which,  however,  are  unfor- 
tunately a  small  minority,  in  complete  recovery.  More  commonly,  while  some  of  the  muscles 
regain  more  or  less  power  and  muscular  excitability,  the  rest  remain  paralysed.  The  ultimate 
stage  is  one  in  which  the  affected  muscles  remain  entirely  atrophied  and  useless.  Wasting  of 
the  paralysed  muscles  is  early  noticed  and  often  advances  rapidly.  The  muscular  fibres  seem 
affected  at  first  with  simple  atrophy,  and  this  is  said  by  Charcot  to  have  been  detected  three 
weeks  after  the  onset  of  the  disease  in  muscular  fibres  removed  by  M.  Duchenne  with  the 
'emporte-piece.'  Subsequently  a  good  deal  of  fatty  degeneration  usually  follows,  and  the 
cellular  tissue  is  often  loaded  with  fat,  so  that  the  muscle  recovers  a  good  deal  of  its  former 
size,  masking  the  real  atrophy.  In  other  cases  the  muscle  almost  disappears.  The  bones  also 
are  considerably  atrophied  and  sometimes  much  shortened,  and  this  sometimes  even  in  cases 
where  the  affection  of  the  muscles  has  not  been  severe,  while  the  size  of  the  blood-vessels  is 
diminished  in  proportion  to  the  loss  of  bulk  and  warmth  of  the  limb. 

The  essential  anatomical  lesion  appears  from  the  researches  of  M.  Charcot,  supported  as 
they  are  by  observations  from  Vulpian,  Duchenne,  Lockhart  Clarke,  and  others,  to  be  seated 
in  the  motor  cells  of  the  anterior  horn  of  the  grey  matter  of  the  cord.  The  central  grey 
substance  is  also  sometimes  affected,  and  the  neuroglia  shows  in  many  cases  considerable 
sclerosis,  leading  in  some  instances  to  atrophy  of  the  neighbouring  nerve-fibres  and  even  to 
wasting  of  the  whole  of  that  half  of  the  cord,  but  all  these  are  looked  on  by  him  as  secondary 
to  the  wasting  of  the  motor  cells  of  the  anterior  cornu,  which  in  the  most  marked  cases  is  com- 
plete, so  that  the  motor  cells  are  replaced  by  small  masses  of  granular  debris,  around  which 
the  neuroglia  will  be  found  probably  in  a  condition  of  '  sclerous  atrophy.'  Post-mortem 
examinations  quoted  by  Charcot  in  two  cases  where  death  occurred  in  an  early  period  of  the 
disease  seem  to  show  that  the  early  changes  in  the  affected  spinal  tissues  are  inflammatory. 
Though  as  yet  this  can  scarcely  be  said  to  be  demonstrated,  yet  the  symptoms  and  course  of 
the  disease  have  led  physicians  to  the  same  conclusion,  and  it  may  be  for  the  present  at  least 
accepted. 

There  is  seldom  any  difficulty  in  the  diagnosis  of  the  disease,  except  when  its  results  are 
presented  to  the  surgeon  without  any  history  in  cases  where  only  a  very  limited  number  of 
muscles  have  been  affected:  Thus  infantile  paralysis  of  the  muscles  around  one  hip  only, 
leading  to  wasting  of  the  buttock,  has  been  confounded  with  hip-disease ;  or  paralysis  of  the 
deltoid  only  with  injury  to  or  disease  of,  the  shoulder.  But  the  diagnosis  is  seldom  really 
difficult  if  sufficient  pains  be  taken.  The  perfectly  free  and  painless  mobility  of  the  joints, 
the  absence  of  any  unnatural  position,  unnatural  size,  or  inflammatory  heat  or  tenderness  in 
the  bones  and  other  deep-seated  tissues,  sufficiently  show  that  the  case  is  one  of  simple 
atrophy,  for  which  no  other  cause  can  be  conjectured  except  infantile  paralysis.  From  any 
other  spinal  affection,  the  complete  immunity  from  all  trophic  lesions,  from  all  impairment  of 
sensation,  and  from  any  interference  with  the  functions  of  the  rectum  and  bladder,  will  amply 
suffice  to  diagnose  it. 

1  Charcot,  Diseases  of  the  Nervous  System,  2nd  ser.  lect.  ix.     New  Syd.  Soe.'s  Trans.  1881. 
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The  treatment  of  infantile  paralysis  is  generally  unsuccessful.  Looking  at  it  as  an 
inflammatory  affection,  some  authors  speak  of  cupping  or  counter-irritation  to  the  spine  in  the 
appropriate  region ;  but  I  do  not  think  that  any  benefit  has  ever  been  thus  obtained,  nor  does 
the  administration  of  strychnia  seem  to  have  been  of  any  service.  After  the  subsidence  of  the 
fever  of  the  initial  stage,  or  in  its  absence,  electricity  should  be  persistently  employed  to  the 
paralysed  muscles,  either  by  means  of  faradisation  or  galvanism,  as  may  seem  to  suit  best  on 
an  adequate  trial.  This  should  be  done  patiently  for  many  months,  even  when  no  good 
seems  to  be  obtained  at  first.  M.  Duchenne  has  related  a  case  in  which  faradisation  con- 
tinued over  the  space  of  two  years  was  successful  in  restoring  their  functions  to  several 
muscles  of  the  arm  which  had  been  atrophied  and  insensible  to  electrical  stimuli  for  four 
years.  Still  I  fear  that  it  will  remain  true  in  general  that  it  is  only  those  muscles  which 
give  some  indication  of  returning  energy  in  the  first  few  weeks  or  months  after  the  onset  of 
the  disease  which  will  ultimately  derive  any  benefit,  and  these  are,  I  believe,  undoubtedly 
both  assisted  and  quickened  in  their  recovery  by  the  judicious  employment  of  electricity. 

The  sequelae  of  infantile  paralysis  are,  however,  what  more  commonly  occupy  the  surgeon's 
attention.  Various  forms  of  clubfoot  and  a  host  of  other  deformities  are  due  to  the  gradual 
slow  contraction  of  the  healthy  muscles,  no  longer  balanced  by  their  paralysed  antagonists. 
In  many  such  instances  tenotomy  of  the  healthy  muscles,  with  some  appropriate  apparatus 
for  maintaining  the  natural  position,  will  enable  the  patient  to  walk,  and  in  some  cases  the 
mere  application  of  an"  apparatus  with  elastic  bands  to  replace  or  assist  the  paralysed  muscles 
will  suffice ;  for  the  latter  are  very  often  not  entirely,  but  only  partially,  incapacitated.  But 
when  the  patient  has  no  power  of  using  his  limbs,  it  is  useless  to  operate,  and  in  all  these 
cases  where  the  power  and  vitality  ot  the  member  are  much  below  the  normal,  all  surgical 
operations  which  are  not  plainly  indispensable  should  be  avoided. 

Gangrene. — Cases  every  now  and  then  occur  in  which  gangrene  comes  on  with  frightful 
rapidity,  and  without  any  obvious  cause,  in  children — usually  those  who  are  debilitated  by 
some  previous  febrile  ailment.  Such  a  case  took  place  some  years  ago  at  the  Hospital  for  Sick 
Children,  in  the  person  of  a  little  boy  who  was  convalescent  from  measles,  and  about  to  be 
discharged.  He  had  made  no  complaint  of  any  sort,  but  the  nurse  in  undressing  him  found 
both  feet  black  in  patches.  Three  hours  before,  his  stockings  had  been  put  on,  and  the  feet  were 
then  natural.  The  child  was  examined,  the  case  found  to  be  really  one  of  gangrene,  and  the 
patient  of  course  put  to  bed.  The  gangrene  extended  with  great  rapidity,  reaching  as  high 
as  mid-leg  next  day,  when  he  died.  There  were  also  patches  of  gangrene  on  the  elbow  and 
hand.  No  cause  was  discovered  on  post-mortem  examination  to  account  for  this  rapid  inva- 
sion of  gangrene.1  Such  cases  are  of  course  very  rare  ;  but  in  two  situations  gangrene  is  very 
common  in  childhood — viz.  in  the  face,  cancrum  oris,  and  on  the  vulva,  noma  vulvae.  The 
former  affection  has  been  already  described,  having  been  used  in  the  essay  on  Gangrene,  vol. 
i.  p.  142,  as  an  illustration  of  one  of  its  spontaneous  forms.  The  latter  form  of  gangrene  is 
very  frequently  seen  in  children's  hospitals,  though  I  cannot  recall  any  instance  of  its  spon- 
taneous development  in  hospital;  and  from  this  circumstance,  as  well  as  others  in  its  history — 
viz.  the  aspect  of  the  children  •,  the  rarity,  to  say  the  least,  of  its  occurrence  amongst  the 
children  of  the  upper  classes ;  and  1he  success  attending  its  treatment — it  seems  pretty  certain 
that  it  is  the  direct  consequence  of  bad  food  and  inattention,  more  particularly  if  the  child 
has  been  previously  ill ;  but  cases  often  occur  in  children  who  have  had  no  knowm  illness.  And 
the  fact  that  noma  may  occur  independent  of  any  irritation  of  the  genital  organs  is  proved 
yet  more  unmistakably  by  the  occasional  commencement  of  noma  pudendi  far  away  from  the 
mucous  surface,  sometimes  even  in  the  skin  of  the  groin.  In  such  cases,  again,  irritation 
(such  as  that  of  erythema  intertrigo)  may  have  preceded ;  but  I  have  seen  instances  where  no 
such  cause  was  alleged,  and  where  the  sloughing  commenced  in  the  fold  of  the  groin. 
Whether  the  real  exciting  cause  in  these  cases  is  glandular  abscess  may  be  sometimes  doubt- 
ful ;  but  I  am  confident  that  I  have  seen  cases  where  the  sloughing  commenced  in  the  groin, 
the  genital  organs  being  free  from  disease.  The  first  symptom  noticed  is  usually  a  dusky 
colour  of  the  skin  of  the  labia,  and  foul  discharge,  with  pain  in  micturition  The  parts  swell, 
and  soon  assume  a  gangrenous  colour,  the  slough  being  bounded  by  a  halo  of  inflammation 
extending  to  the  groins.  At  the  same  time  there  is  much  depression,  loss  of  appetite,  and 
occasionally  vomiting.  The  treatment  consists  in  stopping  the  extension  of  the  gangrene, 
supporting  the  strength,  and  regulating  the  condition  of  the  bowels.  For  the  first  purpose 
nothing  seems  so  appropriate  and  so  successful  as  the  application  of  the  strongest  nitric  acid. 
This  caustic  is  peculiarly  successful  in  the  gangrene  of  children  in  all  its  forms.  Sloughing 
phagedaena  in  adults  often  proceeds  unchecked  after  the  application  of  the  acid  ;  but  in  all 
the  cases  (which  certainly  have  not  been  many)  that  I  have  seen  of  its  application  for  slough- 
ing phagedaena  in  childhood,  the  gangrene  has  been  at  once  checked.  So  also  in  cancrum  oris. 
Whenever  the  extent  of  the  disease  has  been  such  that  it  has  been  possible  to  steep  the  whole 
gangrenous  surface  in  the  acid,  the  disease  has  been  checked.  Noma  pudendi  is  not  less,  in 
fact  it  seems  to  be  more,  under  the  influence  of  this  remedy  ;  and  there  are  few  cases  which 
will  resist  its  timely  and  thorough  application,  if  conjoined  with  the  proper  measures  of 
general  support ;  but  the  application  must  be  both  thorough  and  timely.  As  soon  as  the 
disease  has  declared  itself,  or  as  soon  as  the  child  is  brought  under  treatment,  chloroform  is 

1  British  Medical  Journal,  1857,  p.  387. 
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to  be  administered,  the  parts  well  separated  by  an  assistant,  and  the  whole  of  the  sloughing 
surface  freely  steeped  in  the  acid.  Next  day,  should  any  part  appear  to  have  escaped  the 
application,  or  should  the  gangrene  be  spreading  in  any  part,  that  part  should  be  again  freely 
cauterised  in  the  same  way.  Some  surgeons  prefer  the  actual  cautery,  but  I  have  found  the 
nitric  acid  so  successful  that  hitherto  I  have  had  no  experience  of  any  other  caustic.  After 
the  cauterisation,  a  poultice  should  be  applied  to  hasten  the  separation  of  the  slough,  and  a 
lotion  of  carbolic  acid  may  be  poured  into  or  placed  around  the  poultice  to  correct  the  fcetor. 
A  purge  may  be  given  at  first,  if  the  tongue  is  foul,  and  bark  with  chlorate  of  potash,  or 
with  ammonia,  or  some  other  diffusible  stimulant,  given  in  as  large  doses  as  can  be  borne- 
wine  and  food  being  allowed  as  freely  as  the  child  will  take  it.  In  cases  where  the  general 
strength  is  not  extremely  depressed,  and  where  this  treatment  is  adopted  early,  it  is  almost  uni- 
formly successful :  but  m  the  opposite  circumstances,  even  though  the  gangrene  may  be  stopped, 
the  child,  without  any  obvious  symptoms,  will  sink  and  die.  No  post-mortem  appearances  are 
found  in  such  cases.  After  recovery  there  appears  to  be  little  deformity  ;  but  I  have  had  no 
opportunity  of  seeing  whether  any  trace  of  the  ravages  of  this  disease  persists  in  after  life. 

The  reader  may  find  in  the  '  Lancet/  1850,  vol.  ii.  p.  578,  the  account  of  a  case  under  Sir 
W.  Fergusson's  care,  where  the  vulva  became  entirely  obstructed  by  adhesion  of  the  labia 
niajora  in  ulceration  or  sloughing  following  on  measles.  This  is  not  expressly  related  as  a 
case  of  noma  pudendi,  although  perhaps  it  ought  to  have  been,  measles  being  one  of  the 
recognised  causes  of  that  affection.  In  the  cases  of  noma  which  I  have  myself  seen,  the  vaginal 
opening  has  seemed  rather  widened  than  contracted.  In  noma,  however,  and  all  other  ulcer- 
ative affections  in  these  parts,  it  is  our  duty  not  to  lose  sight  of  the  child  till  the  surface  is 
soundly  healed  and  contraction  is  no  longer  to  be  apprehended.  If  contraction  is  impending 
or  is  recent,  it  may  perhaps  still  be  possible  to  dilate  the  parts.  In  case  of  old  contraction 
or  adhesion  of  the  labia,  some  plastic  operation  will  in  all  probability  be  required.  In  the 
case  referred  to,  the  adherent  labia  were  simple  separated,  and  an  attempt  made  to  keep  them 
apart ;  but  the  success  was  imperfect. 

Infantile  leitcorrhxea. — The  vagina  in  children  also  sympathises  in  the  child's  general 
condition  in  another  way,  which  very  often  falls  under  the  surgeon's  notice.    This  disease  occurs 
as  a  copious  discharge  of  a  purulent  or  muco-purulent  fluid,  much  resembling  the  discharge 
of  gonorrhoea,  and  usually  supposed  by  the  child's  mother  to  be  the  result  of  impure  con- 
nection.    In  the  great  majority  of  cases  no  such  connection  has  occurred,  and  the  suspicion 
ought  to  be  dispelled  from  the  minds  of  the  parents,  as  it  frequently  gives  rise  to  unfounded 
charges.     But  in  a  few  cases  there  is  no  doubt  that  a  criminal  assault  has  been  the  source  of 
the  disease.     No  diagnosis,  as  far  a3  I  am  aware,  can  be  made  between  the  ordinary  infantile 
leucorrhcea  and  a  gonorrhoeal  discharge  which  has  been  caused  by  connection  unaccompanied 
by  violence,1  except  in  some  very  rare  instances  in  which,  the  child  having  been  seen  very 
soon  after  the  occurrence,  spermatozoa  have  been  detected  in  the  vagina.2     But  if  any  force 
has  been  used,  either  to  compel  the  child  to  submit,  or  in  order  to  effect  penetration,  the 
marks  of  bruising  or  laceration  will  afford  valuable  evidence.     The  common  infantile  leucor- 
rhcea comes  on  with  some  inflammation  of  the  parts,  causing  a  good  deal  of  itching  and 
complaint  in  passing  water.     The  labia  are  swollen  and  red,  and  often  more  or  less  excoriated. 
The  discharge  soon  sinks  into  a  chronic  condition,  and  may  remain  so  for  an  indefinite  time. 
The  general  health  is  usually  more  or  less  feeble,  and  the  child  often  suffers  from  worms. 
Attention  to  the  state  of  the  general  health  and  of  the  bowels,  fresh  air,  chalybeates,  scrupu- 
lous cleanliness,  and  the  liberal  use  of  astringent  injections,  will  usually  cure  the  complaint ; 
but  it  is  often  slow  in  subsiding.     Care  must  be  taken  in  injecting  to  use  a  small  syringe,  and 
do  no  violence  to  the  parts ;  and  it  is  advisable  to  dry  the  vulva  well  afterwards,  and  smear 
some  oil  or  lard  over  it  to  obviate  the  contact  of  the  discharge.     If  the  disease  be  known  or 
suspected  to  be  gonorrhoeal,  little  variation  need  be  made  in  the  treatment ;  except  perhaps 
that,  as  the  complaint  will  commence  with  more  acute  symptoms,  poppy  fomentation  may  be 
used  for  the  first  few  days,  and  the  child  kept  to  bed. 

Condylomata  are  not  common  in  children,  notwithstanding  the  frequency  of  vaginal  dis- 
charge. Mucous  tubercle  is  a  very  common  symptom  of  congenital  syphilis ;  but  it  is  usually 
under  the  influence  of  mercurial  applications,  combined  with  the  internal  use  of  mercury,  in 
more  obstinate  cases  the  acid  nitrate  of  mercury  may  be  required,  and  is  pretty  sure  to 
remove  the  tubercle.  It  is  but  rarely  that  we  are  called  on  to  treat  in  childhood  the  large 
villous  masses  of  condylomata  that  so  often  come  before  us  in  adults,  when  the  subjects  of 
venereal  affections.  In  children,  condylomata  may  be  safely  and  efficiently  treated  under 
chloroform  by  removal  with  scissors  and  searing  the  base  with  the  actual  cautery ;  if  the 
growth  is  at  all  large,  it  is  far  better  to  resort  at  once  to  this  radical  operation — which  gives 
no  pain,  or  very  little,  when  the  cautery-iron  is  thoroughly  applied — rather  than  to  trust  to 
the  slower  and  more  painful  action  of  the  potential  cauteries,  though  these  will  succeed  in 
slight  cases  if  combined  with  the  most  scrupulous  cleanliness. 

1  Mr.  Cooper  Forster  gives  a  curious  ease,  in  which  a  woman  communicated  gonorrhoea  to  two  girls  by 
wa.shitig  them  with  her  own  sponge.    Op.  cit.  p.  125. 

2  I  am  1  old  that  this  occurred  in  a  case  at  King's  College  Hospital  some  years  ago. 
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Tumours  op  the  Vagina.— The  vagina  is  in  some  rare  oases  the  seat  of  soft  tumours 
which,  if  not  congenital,  are  rapidly  developed  in  very  early  life.  A  female  infant  was  under 
Mr.  Athol  Johnstone's  care  some  years  ago,  at  the  Hospital  for  Sick  Children,  in  whom  a 
bleeding  warty  growth  existed  inside  the  labia,  looking  somewhat  like  ulcerating  condyloma, 
but  with  no  syphilitic  history.  It  had  been  treated  by  a  course  of  mercury  for  some  months  at 
another  hospital  as  syphilitic,  but  got  worse.  The  application  of  the  acid  nitrate  of  mercury 
effected  a  cure.  In  another  case  under  my  care  the  vagina  was  filled  with  a  large  mass  of 
semi-solid  matter  mixed  with  cysts,  looking  something  like  a  bunch  of  grapes.  I  pulled  away 
as  much  as  I  could,  and  applied  a  caustic  to  the  base  of  the  tumour ;  but  whether  with 
permanent  success  I  do  not  know,  as  the  child  was  removed  from  the  hospital  by  her  mother, 
Such  tumours  may  be  excised  if  their  attachments  render  it  possible  ;  but  even  then  the  free 
haemorrhage  that  would  be  produced  is  undesirable  in  infancy.  In  the  case  just  described 
it  would  have  been  impossible  to  cut  away  the  tumour,  in  consequence  of  the  small  size  of  the 
vagina  and  the  depth  from  which  the  mass  protruded.  Probably  caustics  would  be  in  all  cases 
the  best,  and  of  these  the  acids  or  the  benzine  or  electric  cautery  would  be  the  most  manageable. 

T.  Holmes. 

Rickets  is  a  disease  peculiar  to  childhood  ;  for  though  the  effects  of  rickets  are  perceptible 
in  the  deformity  which  it  produces  throughout  the  whole  of  life,  yet  all  active  symptoms 
always  subside  long  before  puberty.  The  softening  of  the  bones,  which  occurs  in  later  life 
and  to  which  the  name  of  mollities  ossium  has  been  given,  is  to  be  distinguished  from  the 
infantile  malady.1 

The  term  '  rickets  '  has  reference  to  the  distorted  condition  of  the  bones,  especially  those 
of  the  limbs,  which  is  the  most  striking  feature  of  the  disease.3  This,  however,  is  only  a 
symptom  of  the  constitutional  cachexia  which  is  the  essence  of  the  complaint.  As  in 
svphilitic,  cancerous,  and  scrofulous  affections  of  the  bones,  so  in  rickets,  the  local  condition 
is  only  the  expression,  as  it  were,  of  a  latent  and  undetermined  tendency  in  the  whole  organism, 
which,  as  in  the  diseases  referred  to,  attacks  other  parts  as  well  as  the  bones.  But,  unlike 
those  diseases,  the  affection  of  the  bones  is  in  most  cases  of  rickets  a  matter  of  far  greater 
practical  importance  than  that  of  remoter  parts.  Accordingly,  in  the  short  sketch  which  my 
space  will  allow,  I  shall  dwell  more  on  the  local  than  the  constitutional  features  of  rickets. 
Those  who  desire  to  obtain  a  more  adequate  view  of  this  important  subject  may  consult  the 
valuable  lectures  of  Sir  W.  Jenner  in  the  '  Medical  Times  and  Gazette,'  vol.  i.  1860. 

The  chief  symptoms  of  rickets  are  as  follows :  the  ends  of  the  long  bones  and  those  of  the 
ribs,  where  they  join  on  to  the  epiphyses  or  the  costal  cartilages,  are  noticed  to  become 
swollen  and  knobby.  This  enlargement  is  particularly  perceptible  in  the  carpal  ends  of  the 
radius  and  ulna.  Soon  the  limbs  become  weak,  so  that  sometimes,  if  the  child  has  begun  to 
walk,  it.  is  '  taken  off  its  feet ; '  or  else  the  power  of  walking  is  not  attained  at  the  usual  time  ; 
in  other  cases  the  child  continues  to  walk,  but  at  the  expense  of  increasing  deformity  of  the 
extremities,  producing  bow  legs  and  deformity  of  the  spine,  causing  one  of  the  species  of 
curvature.  This  deformity  is  a  consequence  of  a  peculiar  process  of  softening  which  goes 
on  in  the  shafts  of  the  bones.  The  morbid  anatomy  of  rickety  bones  has  been  described  with 
great  minuteness  by  the  German  anatomists,  and  in  our  own  language  in  the  excellent  lectures 
of  Sir  W.  Jenner.3  It  will  be  sufficient  here  to  say  that  the  chief  changes  are  a  large  produc- 
tion of  growing  tissue  at  the  epiphysial  ends,  a  softening  of  the  bony  tissue  of  the  shafts, 
attended  with  enlargement  of  the  lacunae,  which  are  occupied  by  a  red  pulpy  substance, 
and  a  great  thickening  of  the  periosteum.4  In  the  flat  bones,  especially  those  of  the  cranium, 
a  considerable  increase  in  the  thickness  of  the  whole  bone  results  from  this  thickening  of  the 
periosteum  and  enlargement  of  the  lacunar  tissue,  and  the  large  size  of  the  head  generally 
noticed  in  rickety  children  is  due  partly  to  this  thickening  of  the  cranium.  The  softening  of 
the  bones  soon  reaches  such  a  degree  that  the  bones  bend  under  the  influence  of  external  force 
and  of  muscular  movement.  The  extent  to  which  each  of  these  mechanical  causes  influences 
the  curvature  of  the  limbs,  of  the  chest,  and  of  the  spine,  is  a  matter  of  much  interest,  and  of 
some  importance  in  practice.  As  to  curvatures  of  the  spine  and  as  to  pigeon-breast,  the 
reader  will  find  all  that  is  necessary  in  the  essays  by  Dr.  Little  on  those  subjects.  Rickety 
curvature  of  the  limbs  is  no  doubt  produced  by  both  causes.  Where  powerful  muscles  (as 
the  deltoid)  are  inserted  at  an  advantageous  angle  into  the  shafts  of  the  long  bones,  deformity 
is  generally  very  marked  in  advanced  rickets  ;  while,  on  the  other  hand,  the  deformity  is  as 
marked  in  situations,  such  as  the  forearm  and  the  tibia,  where  no  adequate  muscular  force 
can  have  been  acting  on  the  bone,  and  where  the  curve  is  obviously  due  to  the  weight  supported 
by  the  hand  in  crawling,  in  the  first  instance,  and  by  the  legs  iu  walking  iu  the  second.  The 
softened  bones  are  also  peculiarly  liable  to  fracture  from  slight  causes.  These  fractures  are 
very  frequently  unaccompanied  by  laceration  of  the  periosteum,  on  account  of  the  slight  force 

1  See  Mollities  omnium,  in  Diseases  of  the  Bones,  vol.  ii.  p.  312. 

2  The  term  '  rachitis '  was  originated  by  a  committee  of  the  College  of  Physicians  (one  of  whom  was 
Glisson),  about  1645.  '  One  of  us,'  says  Glisson,  'in  searching  for  a  name,  hit  upon  that  of  rachitis,  which 
took  our  fancy  immediately.'  Glisson  remarks  that  the  disease,  which  they  christened  '  rachitis '  was 
vulgarly  known  by  the  name  of  '  rickets  '  (hence  it  follows  apparently  that  the  latter  term  is  not  derived 
from  the  former).  Can  '  rickets'  be  derived  from  the  old  French  word  riquet,  which  is  the  same  as  bossu? 
Some  have  supposed  both  '  rickets  '  and  '  riquet '  to  come  from  the  German  Biicken. 

5  See  also  M.  Broca's  researches,  quoted,  in  the  translation  of  my  work  on  Children's  Diseases,  by 
Dr.  Larcher,  p.  567.  4  See  Dr   Merei,  Disorders  of  Infantile  Development,  p.  157. 
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that  has  produced  thein  and  the  thickened  condition  of  the  latter  membrane,  and  are  often  of 
the  incomplete  or  '  greenstick '  variety.  The  fragments  in  many  cases  are  kept  in  apposition 
by  the  thickened  periosteum  ;  hence,  when  the  disease  is  not  in  a  very  acute  stage,  rickety 
fractures  generally  unite  kindly.  Slight  causes,  however,  soon  reproduce  them ;  so  that 
rickety  children  sometimes  present  almost  as  miserable  (though  by  no  means  so  hopeless)  a 
condition  as  adults  affected  by  mollities.  The  softened  condition  of  the  bones  also  induces 
deformities  of  the  walls  of  the  great  cavities  of  the  body,  which  have  a  very  material  in- 
fluence on  the  viscera  contained  in  them.  Dr.  Little's  essay  will  point  out  the  great  influence 
which  an  insufficient  expansion  of  the  chest  in  infancy  has  upon  the  shape  of  its  walls,  bv  ex- 
posing the  bones  to  atmospheric  pressure.  Much  more  powerfully  will  this  force  act  when 
the  bones  are  softened  even  beyond  what  is  natural  in  infancy.  Hence  one  of  the  causes  of 
deformity  of  the  chest  in  rickets  may  be  conceded  to  be  the  pressure  of  the  atmosphere 
upon  the  softened  bones,  induced  by  incomplete  expansion  of  the  chest,  the  result  of  laryngismus 
stridulus,  or  of  collapse  of  the  lung-tissue — common  affections  in  weakly  children.  A  second 
cause  is  the  outward  pressure  on  the  lower  ribs,  caused  by  enlargement  of  the  liver  and  spleen, 
often  present  in  these  cases  ; l  and  a  third  (which  seems  rather  theoretically  probable  than 
absolutely  proved)  is  the  inward  traction  upon  the  cartilaginous  extremities  of  the  ribs  by  the 
attachments  of  the  diaphragm.  The  result  is  a  constriction  of  the  chest,  much  as  though  a 
string  had  been  tied  tight  round  it  below  the  heart,  whilst  its  apex  is  distended.  Except  in 
very  severe  cases,  this  deformity  of  the  chest  may  be  expected  to  be  effaced  as  the  child 
recovers  from  the  constitutional  taint. 

The  pelvis  isoftenthe  seat  of  deformity,  whereby  its  outlet  is  much  narrowed,  the  tuberosities 
of  the  ischia  being  pressed  towrards  each  other,  and  the  pubic  arch  widened  ;  or  else  the  face  of 
the  pelvis  is  pressed  backwards  towards  its  posterior  wall,  the  tuberosities  of  the"  ischia  are 
thrust  outwards,  and  the  pubic  ai-ch  widened.2  In  some  cases,  again,  the  whole  pelvis  is  said  to 
retain  the  small  size  and  imperfect  development  of  infancy.  Any  of  these  deformities  will  of 
course  oppose  a  serious,  and  perhaps  insuperable,  obstacle  to  parturition  in  after  life  ;  and  the 
change  of  shape  of  the  outlet  is  often  a  source  of  embarrassment  in  lithotomy  in  children.  This 
embarrassment,  however,  seldom  proves  serious ;  but  a  case  is  on  record  in  which  the  operator 
was  obliged  to  abandon  the  attempt  to  reach  the  bladder  on  this  account,  although  a  renewed 
attempt  was  more  successful.3 

The  existence  of  a  constitutional  cachexia  is  proved  in  some  cases  by  an  interval  of  languor 
and  general  ill-health  preceding  the  appearance  of  any  disease  in  the  bones;  but  very 
generally  the  latter  symptoms  are  the  first  which  attract  attention.  The  disease  commonly 
begins  before  the  age  of  two  years,  although  often  earlier,  and  even  in  intra-uterine  life, 
forming  one  of  the  causes  of  congenital  fracture.  The  child,  if  it  has  been  able  to  walk,  loses 
that  power  ;  if  it  has  not,  it  does  not  make  the  usual  efforts  to  '  find  its  feet.'  It  loses  the 
activity  both  of  mind  and  body  which  is  natural  to  early  life,  and  its  muscular  strength 
diminishes.  Enlargement  of  the  ends  of  the  long  bones  where  the  shaft  joins  the  epiphysis,  and 
of  the  ribs  where  they  join  their  cartilages,  is  early  noticed  ;  and  soon  the  fact  of  the  bones 
being  softened  is  proved  by  their  yielding  to  mechanical  force  and  becoming  distorted.  The 
enlargement  of  the  joint-ends  is  most  perceptible  at  the  wrist  and  ankle,  especially  the  former, 
on  account  of  the  superficial  position  of  the  bones  ;  and  therefore  the  swollen  state  of  the  ends 
of  the  radius  and  ulna,  together  with  that  of  the  ribs,  is  the  familiar  test  of  the  existence  of  the 
disease;  but  dissection  proves  that  the  samecondition  exists  in  the  deeper-seated  bones.  It  must 
not  be  forgotten  that  a  slight  enlargement  at  this  part  of  the  bones  is  natural  in  very  early  life. 

There  are  some  other  sj'mptoms  which,  although  they  are  not  essentials  of  the  disease,  nor  can 
be  relied  on  to  diagnose  it  in  the  absence  of  the  affection  of  the  bones,  yet  are  very  constantly 
met  with  in  rickets.  These  are  retarded  dentition,  retarded  closure  of  the  fontanelle,  enlarge- 
ment of  the  head,  sweating  of  the  scalp,  and  a  tendency  to  throw  off  the  bedclothes  at  night. 
Muscular  weakness  is  also  generally  a  prominent  symptom,  even  beyond  what  the  softened 
condition  of  the  skeleton  would  account  for.  The  assemblage  of  such  symptoms  would 
lead  to  the  suspicion  of  impending  or  commencing  rickets,  and  would  justify  prophylactic 
treatment  founded  on  such  suspicion  ;  but  the  enlargement  of  the  ends  of  the  bones  with 
softening  of  their  shafts  is  the  only  diagnostic  mark  of  the  actual  presence  of  the  disease. 
Reference  must  again  be  made  to  the  following  section,  by  Dr.  Little  (pp.  815  et  sqq.),  for  a 
description  of  the  arrest  of  growth  and  development  connected  with  rickets. 

The  aetiology  of  rickets  is  a  subject  on  which  much  interesting  discussion  has  lately  been 
raised,  more  especially  from  the  striking  researches  of  M.  Parrot,  and  the  very  valuable  pre- 
parations which  he  has  preserved  in  illustration  of  those  researches.  He  has  taught  broadly 
that  rickets  is  one  of  the  forms  of  congenital  syphilis — a  view  from  which  1  entirely  dissent, 
and  which  seems  to  me  in  flagrant  contradiction  to  the  experience  of  every-day  practice  (see 
p.  806).  But  I  am  far  from  denying  that  a  close  connection  may  and  does  exist  between 
rickets  and  syphilis.  In  fact  I  regard  rickets  as  a  disease  of  mal-nutrition,  very  possibly 
engrafted  on  an  original  predisposition  or  diathesis,4  but  caused,  in  the  sense  of  being  excited, 
by  such  ordinary  and  universal  causes  of  mal-nutrition  as  want  of  breast-milk,  improper  feed- 

1  On  the  enlargement  of  the  viscera  in  rickets  see  an  interesting  paper  by  Dr.  Dickinson,  Med.-Chir. 
Trans,  vol.  lii.  The  author  shows  that  the  enlargement  is  due  to  a  different  deposit  from  that  of  lardaceous 
or  amyloid  defeneration — that  it  bears  some  analogy  to  the  affection  of  the  bones,  and  that  it  rapidly 
disappears  as  the  disease  yields  to  treatment. 

'-'  Humphry,  On  the  Skeleton,  p.  447.  "  Sir  II.  Thompson,  in  Med.-Chir.  Proc.  Nov.  24,  1863. 

4  Sec  the  lectures  on  Diatheses  lately  delivered  by  Mr.  Hutchinson  at  the  College  of  Surgeons. 
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ing,  bad  air,  and  all  the  other  ills  of  poverty.  This  view  is,  I  think,  the  one  generally  adopted 
in  this  country,  as  being  on  the  whole  that  which  is  most  consonant  with  all  that  is  known 
both  of  the  symptoms  and  the  pathological  anatomy  of  the  disease.  In  support  of  this  view 
it  has  been  alleged  by  some  experimenters  that  rickets  can  be  artificially  produced  in  the 
lower  animals  by  an  improper  diet,  and  it  seems  certain  that  some  affection  can  be  so  caused 
which,  if  not  identical  with  human  rickets,  at  any  rate  greatly  resembles  it.1  Again,  it  has 
been  urged  as  showing  the  dependence  of  the  disease  on  mal-nutrition  that  it  is  far  more 
common  among  the  children  of  the  poor,  and  of  these  it  prevails  far  more  amongst  those  who 
are  poorest.2  Another  fact  which  seems  to  show  the  dependence  of  rickets  on  mal-nutrition 
is  its  excessive  prevalence  among  the  ill-fed,  ill-clothed,  ill-cared-for,  and  ill-housed  children 
who  inhabit  the  crowded  streets  and  alleys  of  our  great  cities,  while  in  foreign  climates,  where 
the  poor  children,  though  perhaps  of  weaker  stamina  originally,  yet  are  fed  exclusively  on 
breast-milk  and  live  for  the  most  part  in  the  open  air  and  under  a  genial  sun,  it  is  hardly 
known.3  Nay,  even  in  the  United  States,  where  the  children  do  not  differ  much  in  race  from 
our  own,  and  the  habits  of  life  are  somewhat  similar,  yet,  apparently  from  the  better  con- 
dition of  their  houses  and  the  greater  abundance  of  wholesome  food,  they  suffer  much  less  than 
in  this  country.4  All  these  facts,  to  which  others  might  easily  be  added  did  space  permit,  seem 
hardly  to  be  reconcilable  with  any  other  conclusion,  which  indeed  is  the  only  one  in  harmony 
with  the  general  clinical  features  of  the  disease,  that  rickets  is  essentially  a  disease  of  mal- 
nutrition. Such  a  view  by  no  means  excludes  the  idea  that  syphilis  may  be  one  of  the  con- 
ditions productive  of  such  mal-nutrition,  for  we  know  how  powerfully  the  influence  of 
congenital  syphilis  is  shown  on  the  miserable  wasted  infants  who  present  themselves  in  our 
out-patient  rooms.  The  views  of  different  observers  differ  as  to  the  share  which  is  taken  by 
each  of  the  factors  enumerated  in  the  production  of  rickets.  Most  ascribe  the  origin  of  the 
disease  in  the  greatest  measure  to  bad  feeding — i.e.  to  the  want  of  breast-milk,  or  to  its  poor 
quality.  Dr.  Baxter,  in  the  debate  above  quoted,  laid  much  stress  upon  starch  feeding, 
and  Mr.  Morgan  seems  inclined  to  agree  with  him.  My  own  impression  is  that  all  the  ele- 
ments of  mal-nutrition  combine  to  produce  the  disease  in  a  proportion  which  varies  for  diffe- 
rent cases  and  which  it  is  practically  impossible  to  settle  ;  and  I  think  it  very  probable  that 
syphilitic  children  may  succumb  to  these  evil  influences  more  readily  than  others  without  its 
being  necessary  to  assume  any  specific  connection  between  rickets  and  syphilis.  It  is  an  old 
doctrine  that  the  later  children  of  large  families  are  more  liable  to  rickets  than  the  earlier 
ones;  but  Mr.  Morgan's  researches  hardly  bear  out  the  idea. 

It  remains  to  speak  of  the  treatment  of  rickets  and  of  those  permanent  deformi ties  which 
are  left  by  rickets.5 — T.  H. 

The  etymology  of  the  word  would  lead  to  the  supposition  that  it  was  applicable  to 
diseases  or  deformities  of  the  spine  (pd)(is)  of  all  various  kinds.  But  by  common  usage  it 
is  now  exclusively  employed  to  denote  a  particular  disease  of  the  osseous  system,  in  which 
not  only  the  spine,  but  the  bones  of  the  skeleton  generally,  and  often  the  teeth  and  some 
other  systems,  are  affected.  However,  the  meaning  of  the  name  would  appear  to  have  had 
some  influence  in  causing  the  opinion  to  be  long  entertained  that  the  curves  in  scoliosis  or 
lateral  curvature  were  dependent  on  a  morbid  change  in  the  bones,  allied  in  its  nature  more 
or  less  intimately  to  that  in  rickets.  But  as  females  are  peculiarly  prone  to  be  affected 
with  lateral  curvature,  and  as  a  deformed  and  contracted  condition  of  the  pelvis,  especially 
dangerous  in  child-birth,  is  a  common  consequence  of  the  softening  of  the  bones  charac- 
teristic of  rickets,  it  is  important  to  determine  whether  there  be  any  foundation  for  the  opinion. 
And  numerous  reasons  are  opposed  to  it. 

1.  Rickets  is  essentially  a  disease  to  which  children  of  early  age  are  subject;  but  the 
ordinary  period  of  life  at  which  scoliosis  begins  is  from  ten  to  fourteen.  2.  The  female  is 
somewhat  more  frequently  affected ;  according  to  Guerin  in  the  proportion  of  198  to  148.6  3. 
Rickets  is  mo3t  prevalent  in  the  poor  ;  lateral  curvature  in  the  well-to-do  classes.  4.  Rickets  is 
a  positive  disease  ;  in  lateral  curvature  the  health  is  not  necessarily  disturbed.  5.  In  rickets 
the  bones  of  all  the  body,  some  more,  some  less,  are  either  incurvated,  or  they  and  the  system 

1  A  disease  believed  to  be  identical  with  rickets  was  produced  in  puppies  by  improper  feeding  (Dick, 
Path.  Soc.  Trans. vol.  xiv.  p.  289),  and  this  is  confirmed  by  M.  Jules  Guerin, Trans.  Internat.  3Ied.Congress, 
1881  ;  Diseases  of  Children,  p.  52. 

2  Mr.  J.  H.  Morgan,  in  an  interesting  paper  entitled  '  Contribution  to  the  JEtiology  of  Rickets,'  Med. 
Times  and  Gazette,  June  24,  1882,  thus  sums  up  an  inquiry  into  the  circumstances  of  150  cases  of  rickets : 
'  More  than  half  came  under  the  heading  of  "  very  poor,"  and  among  these  it  might  be  supposed  that  the 
nourishment  given  to  a  young  child  would  be  scanty  in  quantity  and  inferior  in  quality.  The  second  class 
of  "  poor,"  or  those  who  were  better  off  than  the  last,  but  in  far  from  good  circumstances,  included  almost 
the  remainder  of  my  cases  ;  only  five  coming  under  the  heading  of  "  fair  circumstances,"  the  best  of  the 
three  classes.' 

5  See  the  reports  of  various  Indian  surgeons  quoted  by  Mr.  Spencer  Watson  in  the  discussion  on  Rickets, 
Path.  Soc.  Trans,  vol.  xxxii.  p.  380. 

4  See  Dr.  Meigs  aud  Dr.  Pepper  of  Philadelphia,  as  quoted  by  Mr.  Watson,  ibid.  p.  381. 

5  The  remainder  of  this  section  is  from  the  pen  of  Dr.  Little.  The  topic  of  Lateral  Curvature,  which 
was  treated  here  in  former  editions  of  this  work,  has  now  been  transferred  to  the  essay  on  Diseases  of  the 
Spine,  in  vol.  ii. 

6  Since  the  times  of  Portal  ( Observations  sur  la  nature  et  le  traitement  du  Rachitisme.  Paris,  1797. 
German  translation,  Leipzig,  1798.  Considerations  sur  la  nature  et  le  traitement  des  Maladies  de  Famille, 
Paris,  1814),  Bichat,  and  Stanley  {Med.-Chir.  Trans,  vol.  vii.  1816)  to  those  of  Shaw,  no  observer  had 
contributed  so  much  to  the  pathology  and  svmptonis  of  rickets  as  Jules  Guerin  in  his  Memo  ire  sur  les 
caructeres  generaux  du  Rachitisme.     Paris,  1839. 
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at  large  show  some  other  indication  of  a  generally  prevailing  disorder  ;  the  spine  and  ribs  are 
included,  but  so  are  the  bones  of  the  lower  extremities,  and  the  latter  are  commonly  much 
more  distorted  than  the  spine  ;  in  lateral  curvature,  on  the  contrary,  the  spine  is  incurvated 
and  the  ribs  distorted  only  as  a  consequence  of  the  spine  being  curved,  whence  the  spine  is  really 
the  only  part  primarily  curved,  the  rest  of  the  skeleton  being  normal. 

There  remains  another  diagnostic  sign.  It  relates  to  certain  distinctions  in  the  configura- 
tion of  the  adult  frame.     But  to  be  understood,  some  preliminary  explanation  is  required. 

Rickets,  it  has  just  been  stated,  is  a  disease  of  early  childhood.  The  usual  period  of  its  attack 
and  duration  is  between  one  and  five  years  of  age,  less  frequently  discovered  during  the  first 
year.  It  varies  in  its  severity,  as  well  as  duration,  in  different  cases ;  but  its  most  general 
characters  are — visceral  derangement,  with  impaired  nutrition,  inflammatory  degeneration  of 
the  structures  of  the  bones,  chiefly  marked  by  deficiency  in  the  quantity  of  hardening  material, 
and  more  or  less  distortion  of  the  skeleton  consequent  on  it. 

There  are  two  particular  periods  of  life  during  which  growth  is  more  rapid  than  at  any 
other  period — namely,  during  the  first  year,  in  order  that  the  child  may  be  fitted  for  locomotion, 
and  from  the  tenth  or  twelfth  year  to  the  fourteenth  or  seventeenth  year,  to  fit  the  individual 
for  the  independent  duties  of  life.  The  first  of  these  periods  alone  is  that  in  which  rickets 
originates,  except  the  case  has  been  congenital.  Rickets  is  often  hereditary,  or  the  individual 
is  born  with  a  predisposition  to  the  disease  on  the  application  of  unsanitary  influences,  such  as 
want  of  breast-milk,  &c.  Congenital  rickets  has  been  attributed  to  defective  nutrition  of  the 
infant,  but  this  explanation  will  not  apply  in  the  case  of  twins,  when  one  foetus  was  rachitic 
and  the  other  free  from  it.1  Rickets  may  be  either  very  acute  or  less  severe — the  first  accom- 
panied with  much  acute  constitutional  disorder,  the  second  occurring  insidiously  in  a  pre- 
viously healthy  infant. 

We  are  chiefly  indebted  to  Jules  Guerin  for  our  modern  knowledge  of  the  morbid  anatomy 
of  the  complaint.  He  showed  that  the  essential  change  in  the  bones  consists  of  the  substi- 
tution of  a  thin  rose-coloured  gelatinous  sanguineous  material  for  the  bony  matter  both  between 
the  periosteum  and  the  outer  case,  as  well  as  between  the  interior  of  the  bone  and  the  lining 
membrane  of  the  medullary  canal  and  between  the  epiphysis  and  the  diaphysis,  the  bone 
readily  bending  or  breaking  on  the  application  of  slight  force. 

It  has  well-marked-stages — the  incubatory  or  initiatory,  the  phenomenal  stage  of  bone 
softening,  and  the  subsequent  stage  of  hardening  or  '  eburnation.'  The  last  stage  is  reached 
before  the  age  of  five  years,  and  is  completed  more  or  less  quickly  afterwards. 

The  theory  of  a  lactic  or  oxalic  acid  diathesis  has  been  advanced  to  account  for  the  disease, 
and  the  use  of  eai'tby  phosphates  and  carbonates  has  been  recommended  in  accordance  with 
the  theory.  Experience  shows,  however,  that  the  stage  of  eburnation  is  reached,  when  the 
individual  is  not  carried  off  by  intercurrent  brain,  chest,  or  abdominal  disease,  whether  or  not 
the  above  ingredients  and  cod-liver  oil  have  been  administered.  We  do  not  deny  the  value 
of  this  oil  as  a  nutritive  agent. 

During  the  morbid  process  the  individual  is  stunted  in  length,  the  arrest  being  manifested  in 
the  long  bones,  particularly  in  those  of  the  lower  extremities,  for  reasons  hereafter  stated. 
Ultimately  the  bones  may  be  found  disproportionately  thick  and  of  high  specific  gravity. 
They  become  curved  from  the  action  of  the  muscles  and  from  the  influence  of  gravity. 

The  symptoms  of  the  acute  form  are  acute  constitutional  disorder,  feverishness,  looseness 
of  bowels,  undue  perspiration  and  hectic,  night  sweats,  wasting  restlessness,  cries,  morbid 
sensibility  to  touch ;  tumid  belly,  sometimes  soft  as  if  from  fluid  contents,  at  other  times 
firm  and  large  ;  palpation  and  percussion,  indicating  that  the  liver  and  sometimes  the  spleen 
is  swollen.  Often  white  stools  occur  without  jaundice.  In  both  acute  and  mild  cases 
nodes  are  seen  at  the  junction  of  the  ribs  with  their  cartilages,  and  on  the  wrists  and 
ankles.  The  softening  of  the  ribs  may  reach  a  degree  which  greatly  interferes  with  their 
function  during  respiration  ;  hence  the  lungs,  heart,  and  vascular  system  are  much  disturbed, 
sudden  death  resulting  as  from  turning  a  child  over  for  the  purpose  of  auscultation.2  As  a  rule 
the  rickety  child  fortunately  exhibits  considerable  tenacity  of  life. 

Deep  creases  in  the  integuments,  as  in  the  internal  and  upper  part  of  the  thighs,  indicate 
bent  bones  beneath.  The  dermoid  system  is  visibly  affected,  as  shown  by  morbid  hairiness  of 
some  parts,  by  slow  evolution  of  the  first  set  of  teeth,  by  their  being  often  shed  unduly  eai-ly, 
and  by  the  marks  upon  the  second  set  showing  imperfect  formation  of  dentine  and  enamel. 
Holmes  says,  '  As  in  syphilis,  cancer,  and  scrofula,  the  local  condition  is  in  rickets  only  the 
expression  of  a  latent  tendency  in  the  whole  organism  which  attacks  other  parts  as  well  as 
the  bones'  (see  p.  813). 

The  majority  of  writers  on  rickets  include  in  this  disease  many  cases  of  joint  distortion  in 
which  the  patients  are  free  from  rickets  (see  vol.  ii.  p.  260).  We  have  eliminated  from  rickets 
all  cases  of  atonic,  commonty  called  statical,  genu  valgum,  just  as  Shaw  and  Guerin  forty  years 
ago  showed  that  ordinary  scoliosis  is  as  a  rule  not  a  rachitic  affection.  The  error  of  having 
included  in  rickets  the  atonic  forms  of  knock-knee  seriously  vitiated  the  conclusions  arrived 
at  by  many  who  took  part  in  the  discussion  on  rickets  (1880)  at  the  Pathological  Society. 
This  error  shows  how  apt  rickets  is  to  be  mixed  up  with  other  forms  of  disease.  In  the  last 
century  physicians  believed  in  the  existence  of  ten  forms  of  rachitis,  the  principal  of  these  being 

1  Johannes  II.  Klein,  Casus  Rachitidrs  Congenita  Observutee,  1763. 

2  See  Dr.  Diukiiison,  Path.  Trans,  vol.  xix.  p.  323. 
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true  rickets,  the  syphilitic  form,  the  tuberculous  form  (Pott's  disease),  the  scorbutic  form,  and 
osteo-malacia.  The  last  is  not  even  at  present  thoroughly  distinguished  from  it.  It  is  still 
undecided  what  is  the  difference,  chemically  and  microscopically,  between  it  and  other  forms 
of  bone  softening.  Clinically  true  rickets  is  the  only  disease  that  proceeds  to  '  eburnation,' 
with  arrested  growth  as  to  length,  increased  growth,  as  to  width  increased  density  (even 
double  the  normal  weight),  and.  reaching  the  final  stage  about  the  age  of  five  years1  and 
never  returning  after  that  age,  distortion  however  remaining,  which  may  even  increase  from 
statical  causes. 

Osteo-malacia  differs  from  rickets  by  its  practical  incurability.  The  fractures  may 
temporarily  heal  and  the  distortions  produced  by  osteo-malacia  may  be  straightened,  but  the 
constitutional  condition  appears  permanent.  We  watched  a  case  from  the  age  of  thirteen  to 
twenty-three ;  the  only  change  we  witnessed  was  that  the  fractures  were  less  frequent  after 
full  growth. 

Fractures  of  the  green-stick  variety  are  common  in  rickety  infants,  and,  as  Holmes  states, 
'  generally  unite  kindly.'  It  may  be  added  that  in  rachitic  fractures  the  young  surgeon 
should  not  expect  always  to  feel  crepitus. 

Fig.  ?07. — No.  1,  relative  proportions  of  Upper  and  Lower  Divisions  of  Child  near  Birth.  The  upper 
dotted  line,  in  all,  gives  the  length  from  vertex  of  head  to  crest  of  ilium  ;  the  lower  bold  line,  from  crest  of 
ilium  to  ground;  and  the  transverse  line,  the  breadth  of  the  pelvis.  No.  2,  at  eight  years  of  age. 
No.  3,  seventeen  years-    No.  4,  adult.    No.  5,  adult,  stunted  by  rickets.    No.  6.,  person  of  lofty  stature. 


1  ft. 


3  ft.  8i  in. 


4  ft.  8i  in. 


ft.  8 


in. 


4  ft.  7  in. 


6  ft.  U  in. 


The  measurements  were  taken  according  to  a  scale  of  J„th  of  an  inch  to  one  inch.  The  above  proportional  measures 
should  not  be  considered  as  of  universal  application  to  individuals.  Thus  we  find  in  a  well-proportioned  elderly 
male  adult,  without  shoes,  now  before  ns,  whose  height  is  five  feet  ten  inches,  that  the  lower  portion  measures  42 
inches,  and  the  upper  portion  28  inches.  In  another  young  adult,  measuring  five  feet  eleven  inches,  the  lower  portion 
amounts  to  44  inches,  and  the  upper  27  inches.  The  elder  person  has  probably  lost  some  portion  of  the  former 
youthful  length  of  the  trunk  and  of  the  lower  extremities  owing  to  increased  horizontal  situation  of  the  neck  of 
the  femur,  whereas  the  young  man  has  not  yet  completed  the  growth  of  the  trunk. 

When  the  disease  has  run  its  course,  within  a  period  perhaps  of  one  or  two  years,  the 
patient  will  be  restored  to  health,  but  the  deformity  will  remain  ;  and  he  may  bear  the  marks 
of  rickets  all  his  life  in  the  teeth  or  in  the  incurvation  of  the  principal  long  bones.  After, 
however,  his  growth  has  been  completed  and  he  has  arrived  at  adolescence,,  an  additional  and 
different  kind  of  change  in  his  figure  will  be  perceived. 

^  To  understand  this  subject,,  it  is  required,  first,  to  keep  in  view  the  distinction  which 
exists  in  the  general  conformation  of  the  infant's  frame,  as  contrasted  with  that  of  the  grown- 
up person;  and  secondly,  to  consider  what  effects  will  be  produced  upon  the  figure  from 
the  morbid  arrest  of  growth  in  rickets. 

In  the  sequel  it  will  be  seen  that  the  inquiry  embraces  the  form  of  the  head,  as  well  as  the 
proportions  of  the  whole  body.     When  considering  the  latter,  which  may  be  taken  first,  it 

J  Several  authors  have  stated  that  in  foetal  rickets  the  whole  of  the  stages  have  been  traversed  before 
birth. 
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will  be  convenient  to  distinguish  the  upper  division,  consisting  of  the  head,  the  trunk  (down 
to  the  pelvis),  and  the  upper  extremities,  from  the  lower,  consisting  of  the  pelvis  and 
inferior  extremities. 

On  comparing  the  form  of  the  infant's  frame  with  that  of  the  adult,  it  will  he  perceived 
that  the  conformation  of  the  former  has  relation  to  the  act  of  parturition ;  while  that  of  the 
latter  has  relation  to  man's  erect  position  and  his  locomotion  by  means  of  the  lower  extremities. 
The  adaptation  of  the  figure  of  the  foetus  to  the  process  of  delivery  is  exhibited  at  an  early  period 
of  gestation.  It  is  owing  to  the  head  of  the  young  embryo  being  preponderatingly  large 
compared  with  the  nether  extremity,  and  to  the  short  and  thick  umbilical  cord  being 
attached  to  the  smaller  end,  that  the  head  falls  into  its  place,  from  the  beginning,  over  the 
orifice  of  the  uterus,  as  it  has  to  be  expelled  eventually  the  first.  Again,  while  the  bones  of 
the  trunk  and  arms  during  foetal  life  enlarge  at  about  an  equal  rate,  the  pelvis  and 
attached  members  are  kept  in  check,  and  are  relatively  small  at  the  period  of  birth — a 
provision  obviously  designed  to  prevent  the  circulation  in  the  umbilical  cord  from  being 
stopped  by  pressure,  which  would  occur  if  the  pelvis  were  large,  and  blocked  up  the  pelvic 
canal  of  the  mother  after  the  head  had  been  delivered.  But  the  newly-born  infant,  with 
its  bulky  upper  and  diminutive  lower  quarters,  is  incapable  of  using  its  feet  either  to 
walk  or  stand,  and  it  must  later  on  creep  on  all-fours.  The  rapid  growth  which  we 
have  shown  takes  place  during  the  first  year,  and  proportionately  great  development  of 
the  lower  extremities,  fits  the  infant  for  locomotion  at  the  end  of  the  first  year.  We  have 
also  shown  (p.  816)  how  relatively  active  is  the  growth  of  the  limbs  on  the  approach  of  puberty. 
The  proportions  of  the  frame  are  reversed  in  the  adult.  The  upper  division — head,  arms, 
chest,  and  abdomen — are  small,  light,  and  easily  carried ;  while  the  lower  division — the 
pelvis  and  lower  extremities — are  massive,  strong,  and  calculated  for  supporting  and  trans- 
porting the  superstructure. 

If  it  now  be  supposed  that,  while  the  childish  frame  is  passing  through  this  revolution  in 
its  proportions,  in  accommodation  to  new  conditions,  rickets  should  intervene,  causing  a 
temporary  interruption  of  the  growth,  it  is  obvious  that  the  stoppage  will  have  the  effect — 
as  will  be  seen  at  adolescence — not  only  of  stunting  the  individual  in  size,  but  of  marring 
the  proportions  of  his  figure  by  interfering  with  the  fulfilment  of  the  changes  which  ought 
to  be  wrought  in  the  relative  dimensions  of  the  members  of  his  body.  He  wall  present,  when 
arrived  at  manhood,  some  of  the  appearances  characteristic  of  childhood.  Accordingly,  the 
person  of  an  adult  rickety  individual  is  observed  to  be  diminutive  throughout ;  his  stature 
is  short,  even  allowing  for  the  loss  of  height  from  the  incurvation  of  his  bones  ;  he  has  been 
seen  of  half  the  average  height ;  his  head  is  large,  the  trunk  also  is  large,  but  the  hips  are 
narrow  and  the  legs  short. 

And  the  converse  of  what  has  been  stated  is  true.  If  the  growth  of  the  non-rachitic 
frame  has  been  over-active,  so  that  the  natural  changes  have  been  carried  to  excess,  as  witnessed 
in  uncommonly  tall  individuals,  the  proportions  of  the  adult  will  be  brought  out  to  an  ex- 
aggerated degree.  The  upper  division — head,  chest,  abdomen,  spine — will  be  relatively 
small,  short,  and  light ;  while  the  lower — pelvis  and  lower  limbs— will  be  inordinately  broad, 
massive,,  and  long. 

In  the  head,  as  intimated  above,  analogous  changes  in  the  relative  dimensions  of  the 
cranial  and  facial  divisions,  occurring  between  birth  and  adolescence,  may  be  observed  ;  and 
tbey  are  subject  to  be  modified  by  differences  in  the  rate  of  growth  in  the  same  manner  as  in 
the  whole  frame.  The  peculiarity  which  principally  characterises  the  form  of  the  child's  head, 
apart  from  the  fat  ehubbiness  of  the  cheeks,  is  the  small,  contracted  size  of  the  face  con- 
trasted with  the  capaciousness  of  the  cranium.  Now,  the  subsequent  increase  of  each  of 
these  two  divisions  is  regulated  by  a  distinct  and  appropriate  influence.  That  which  deter- 
mines the  growth  of  the  cranium  is  the  development  of  the  brain ;  this  important  organ  is  dis- 
tinguished for  the  early  period  of  life  at  which  it  arrives  at  perfection  ;  it  has  nearly  attained 
its  full  size  about  seven  years  of  age,  and  its  increase  subsequently  is  so  sIoav  and  slight  that 
its  development  may  be  said  virtually  to  cease  about  fourteen.  As  the  cranium  therefore 
grows  pari  passu  with  its  contents,  it  comes  to  maturity  at  the  same  speedy  rate.  The  case, 
however,  is  different  with  the  facial  division.  The  influence  which  guides  its  growth  is  the 
development  of  the  organ  of  mastication  in  particular.  The  toothless  gums  of  the  infant  are 
adapted  to  the  mode  of  its  being  fed  by  suckling-.  But  in  proportion  as  the  two  sets  of  teeth 
emerge  in  succession,  the  jaws,  which  had  been  remarkably  small  at  first,  commence  to  enlarge, 
and  they  go  on  progressively  increasing  till  they  become  relatively  of  great  magnitude.  And 
it  is  not  the  maxillae  alone  which  grow  in  conformity  with  the  teeth ;  the  adjoining  pro- 
cesses and  surfaces,  from  which  the  powerful  muscles  that  move  the  lower  jaw  take  their 
origin,  consentaneously  enlarge.  Again,  this  active  course  of  development  in  the  facial 
division  is  continued  for  many  years  after  that  in  the  cranial  has  come  to  a  standstill :  it  does 
not  stop  still  at  adolescence  ;  steadily,  the  former  has  been  making  advances,  in  point  of  dimen- 
-i"iis,  upon  the  latter.  It  is  accordingly  found  that  the  facial  division  in  the  adult  has  a 
much  larger  relative  size  than  in  the  child.  But  if  it  be  supposed  that,  while  that  change 
is  being  effected,  a  stoppage  of  the  growth  for  a  considerable  period,  as  by  rickets,  should 
intervene,  it  is  obvious  that  the  part  which  ought  to  make  the  greatest  progress  Avill  appear 
to  suffer  most.  Hence  the  facial  division  is  always  observed,  in  the  individual  affected  with 
rickets,  to  be  relatively  smaller  than  the  cranial;  so  that  while  the  latter  seems  of  average 
natural  size,  the  expansion  of  the  cranium,  owing  to  its  being  composed  of  a  number  of  sepa- 
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rate  bones  having  necessarily  kept  pace  with  the  enlargement  of  the  brain  within,  the  jaws, 
both  upper  and  lower,  are  peculiarly  diminutive,  and  the  prominences  of  tbe  face  correspond- 
ing to  the  frontal  sinuses  and  cells  of  Highmore  are  imperfectly  expanded.  And  here  it  may 
be  noticed,  in  reference  to  this  contrast,  that  the  forehead  is  particularly  prominent  and 
appears  remarkably  capacious  in  most  persons  deformed  by  rickets ;  but  the  evidence  of  the 
callipers  will  show  that  no  real  enlargement  of  the  cranium  exists,  and  it  will  be  concluded 
that  the  prominence  and  expansion  of  the  frontal  region  only  appear  great  because  the  face  in 
juxtaposition  is  abnormally  little. 

Let  it  be  supposed,  on  the  other  hand,  that  the  rate  of  growth  has  been  accelerated  in  a  non- 
rachitic individual,  it  may  be  expected  that  the  relative  proportions  of  the  two  divisions  of  tbe 
head  will  be  the  reverse  of  those  seen  in  the  head  of  the  rickety  one.  As  the  configuration  of  the 
latter  bore  distinct  traces  in  the  large  cranium  and  small  face  of  the  pristine  form  of  the  child,  the 
configuration  in  a  person  whose  growth  has  been  carried  on  at  an  ultra- rapid  speed — as,  fui 
example,  in  an  individual  of  gigantic  height — will  present  the  signs  of  the  adult  form  in  an  exagge- 
rated decree.  The  principal  additions  will  be  observed  in  the  facial  division  ;  the  upper  and  lower 
jaws  will  be  greatly  enlarged  ;  the  cellular  compartments  in  the  bones  of  the  face,  which,  at 
the  same  time  that  they  are  appendages  of  the  vocal  organ,  contribute  large  surfaces  exteriorly 
for  the  attachment,  of  muscles,  will  be  expanded  ;  and  the  result  will  be  that  while  the 
cranial  division  has  remained  relatively  stationary  and  small,  the  facial  will  have  acquired 
extraordinary  bulk.     Further,  it  will  be  perceived  that  the  frontal  region,  instead  of  being 


Fig.  208.— "No.  1,  Skull  of  Infant  at  Birth.    No.  2 
Skull.     No.  4,  Skull  of  Adult  Rickety  Person, 
of  Surgeons,  and  whose  height  was  eight  feet. 


Skull  at  about  Six  years  of  age.    No.  3,  normal  Adult 
No.  5,  Skull  of  Byrne,  whose  skeleton  is  in  the  College 


broad  and  prominent,  as  in  the  rickety  skull,  will  appear  shelving  and  low.  That  condition, 
however,  is  a  consequence  merely  of  inordinate  increase  in  the  size  and  expansion  of  the 
frontal  sinuses. 

As  tbe  frontal  sinuses  assist  in  modifying  the  form  of  the  forehead,  they  have  a  remarkable 
influence  also,  in  common  with  their  allied  cavities  in  the  upper  maxillary  bones — the  cells 
of  Highmore — of  keeping  the  orbits  (both  of  persons  in  whom  the  growth  has  been  interrupted 
and  in  whom  it  has  been  over-aetive)  of  a  uniform  size.  When  the  eyeball,  the  chief  occupant 
of  the  orbit,  has  completed  its  growth,  at  a  comparatively  early  age,  the  other  contents  like- 
wise attain  their  full  size,  and  they  do  not  vary  in  bulk  afterwards  ;  hence  the  cavity  may  con- 
tinue of  the  same  dimensions  throughout  life.  Now  it  is  found  that  orbits,  thus  adapted  to 
their  contents,  remain  constant  in  capacity,  equally  in  skulls  distinguished  for  their  smallness  and 
for  the  great  magnitude  of  their  facial  divisions.  To-  verify  this,  Mr.  Alexander  Shaw  made 
measurements  of  the  orbits  in  a  numerous  set  of  skulls,  which  differed  from  each  other  in  the 
relative  dimensions  of  the  bones  of  the  face,  according'  to  the  diversity  of  the  rate  of  growth. 
These  measurements  were  taken  along  the  lines  of  the  several  diameters,  longitudinal,  transverse, 
and  antero-posterior  ;  and  the-  results  showed  that  their  lengths  were  the  same,  with  scarcelv 
any  appreciable  difference,  in  all  the  skulls.  The  explanation  of  the  uniformity  is  obviously 
as  follows.     The  frontal  cells-  are  situated  over,  and  the  maxillary  cells  under,  the  orbits  :  so  that 
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the  floor  of  the  former  is  the  roof,  and  the  roof  of  the  latter  the  floor,  of  the  respective  orbits. 
Again,  these  cells  are  either  imperfectly  developed  or  developed  to  a  great  extent,  according 
as  the  growth  of  the  individual  has  heen  below  or  above  the  average  rate.  Being  of  diminutive 
capacity  in  the  skulls  of  persons  stunted  in  their  growth  during  childhood — as  in  rickety  in- 
dividuals— the  cells  occupy  a  small  space  above  and  below  the  orbits,  and  the  cavities  of  the 
latter  therefore  retain  the  standard  dimensions  ;  but  being,  on  the  other  hand,  of  large  capacity 
in  the  skulls  of  persons  whose  growth  has  been  abnormally  active,  as  in  tall  overgrown 
individuals,  the  cells  encroach,  as  it  were,  by  their  magnitude  on  the  walls  of  the  orbital 
cavities,  and  subdue  them  to  the  standard  dimensions. 

Reverting  now  to  the  subject  of  diagnosis,  and  the  question  whether  scoliosis  depends  on 
a  morbid  condition  of  the  osseous  system  identical  with  or  analogous  to  rickets  for  its 
origin,  it  may  be  alleged  that  the  opinion  derives  no  support  from  the  preceding  observations. 
Evidence  is  altogether  wanting  to  show  that,  while  in  scoliosis  the  curvatures  of  the  spine 
— which  are  the  only  apparent  effects  of  the  supposed  softening  of  the  bones— are  in  the 
course  of  forming,  there  is  any  arrest  of  the  general  growth  like  that  which  takes  place  in  the 
deformity  from  rickets.  Independently  of  the  changes  consequent  on  the  incurvations  of 
the  spine,  the  relative  proportions  of  the  figure  are  natural ;  the  lower  extremities  are 
developed  to  their  full  extent  in  length,  breadth,  and  weight,  and  in  the  head  there  is  a 
proportion  between  the  cranial  and  facial  divisions. 

What  chiefly  makes  it  important  to  decide  the  question  whether  lateral  curvature  really 
depends  on  a  softening  of  the  bones,  such  as  that  to  which  rickets  gives  rise,  is  the  con- 
sideration of  the  condition  of  the  pelvis  in  a  female  patient.  When  rickets  invades  the 
osseous  system,  the  most  formidable  effect  it  produces  is  deformity  of  the  pelvis,  the  circle 
of  bones  through  which  the  child  is  propelled  in  the  act  of  parturition.  But  it  has  been 
formerly  stated  that,  among  persons  affected  with  lateral  curvature,  the  proportion  of  females 
so  greatly  exceeds  that  of  males  that  the  deformity  might  be  regarded  as  almost  peculiar 
to  women.  Accordingly,  if  lateral  curvature  be  supposed  to  be  a  consequence  of  rickets, 
the  inference  will  be  drawn  that  all  female  patients  so  deformed  will  have  been  exposed  to 
the  danger  of  having  their  pelvis  also  deformed. 

In  his  work  on  '  Distortions  of  the  Spine,'  Mr.  John  Shaw  opposed  the  view  that  rickets 
had  any  share  in  causing  lateral  curvature.  And  he  stated  his  opinion,  founded  on  the 
examination  of  numerous  specimens  of  distortion  preserved  in  different  collections,  that 
the  pelvis  would  not  be  found  deformed  unless  there  were  evident  signs  of  the  bones  of 
the  lower  extremities,  especially  the  tibia?  and  fibulae,  which  bear  the  greater  amount  of  the 
pressure  of  the  superincumbent  weight,  having  become  incurvated. 

But  the  preceding  observations  have  shown  that  although  degeneration  and  softening  of 
the  osseous  system,  with  consequent  incurvation  of  the  long  bones  in  particular,  are  prominently 
marked  features  of  rickets,  yet  that  they  are  not  the  only  important  ones  which  characterise 
it  or  bear  upon  the  question  of  the  condition  of  the  pelvis.  It  has  been  seen  that,  owing  to 
rickets  being  a  disease  of  childhood,  and  its  checking-  or  stopping  the  growth,  it  prevents  that 
change  in  the  relative  proportions  of  the  frame  by  which  the  figure  of  the  child,  independently 
of  bulk  or  stature,  is  distinguished  from  the  figure  of  the  adult,  from  being  fully  carried  out. 
Now  the  interruption  tells  with  especial  effect  on  the  pelvis.  No  part  in  all  the  skeleton 
undergoes  such  a  great  transition,  from  being  relatively  small  to  being  relatively  large  between 
the  two  epochs  of  infancy  and  adolescence,  as  that  girdle  of  bones  in  the  female.  When  the 
growth,  therefore,  is  arrested,  it  is  to  be  expected  that  the  pelvis  will  be  diminished  in  bulk 
throughout  its  whole  extent,  in  proportion  to  the  rapid  rate  at  which  it  would  have  increased 
but  for  the  stoppage.  Accordingly,  by  measuring  several  pelves  of  skeletons  deformed  from 
rickets,  and  others  of  sound  structure,  and  then  comparing  them,  Mr.  A.  Shaw  ascertained 
that  the  number  which  represented  the  average  of  the  united  measurements  in  the  rickety 
pelves  was  five  and  a  half,  while  that  representing  the  normal  pelves  was  seven.  And  the  in- 
feriority of  the  pelves  deformed  from  rickets  in  their  general  dimensions  shown  by  the  above 
numbers  was  manifested  likewise,  as  might  have  been  anticipated,  in  the  pelvic  canal,  the 
diameters  of  which,  both  at  the  inlet  and  outlet,  were  correspondingly  narrow. 

Hence  it  may  be  perceived  that  when  a  patient  affected  by  rickets  in  childhood  has 
reached  womanhood,  and  is  in  child-birth,  she  is  subject  to  difficult  labour  from  two  distinct 
conditions  of  the  pelvis — namely,  irregular  contraction  of  the  pelvic  canal,  from  the  softening 
and  deformity  of  its  walls ;  2,  narrowness  of  the  canal,  from  defective  growth  of  the  walls.1 

Pi&eon-breast  defoemity. — This  distortion  consists  in  a  protuberance  of  the  sternum 
and  cartilages,  by  which  the  antero-posterior  diameter  of  the  chest  is  disproportionately 
enlarged,  and  a  gibbosity  produced.  Corresponding  to  the  line  of  junction  of  the  cartilages 
to  the  ribs,  a  sulcus  on  each  side  forms  a  boundary  to  the  projection.  The  deformity  is  not 
inconsistent  with  symmetry  in  other  parts  of  the  chest  and  the  frame  generally.  It  is 
equally  common  in  both  sexes.  When  confirmed,  the  heart  and  lungs  are  somewhat  altered 
in  relative  position  in  adaptation  to  the  figure ;  but  their  actions  are  not  perceptibly  deranged. 

1  Patients  deformed  from  rickets,  and  in  whom  the  pelvis  is  really  narrow,  are  often  noticed  to  be  broad 
across  the  hips.  That  appearance  is  due  to  the  head  of  the  femur  being  sunk  below  its  proper  level,  and 
t In- trochanter  major  relatively  elevated,  and  there  is  comm  inly  combined  an  arching  outwardly  of  the 
upper  portion  of  the  thigh-bone.  See  two  papers  on  Rickets  by  Mr.  Alexander  Shaw — the  original  writer 
oi  this  article,  and  whose  valuable  anatomical  description  of  the  effects  of  rickets  upon  the  head,  face, 
and  pelvis  we  have  retained — Med.-Chir.  Trans,  vols.  xvii.  and  xxvi.  ;  also  others  on  the  same  subject  in 
the  Land.  Med.  Gaz.  for  1835,  pp.  45,  349. 
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The  deformity  is  more  frequently  observed  in  the  young,  from  six  to  twelve  years  of  age,  than 
in  adults ;  which  leads  to  the  inference  that  patients  commonly  outgrow  it. 

Causes  of  the  'production  of  pigeon-breast. — A  view  that  appears  to  solve  the  problem  suggested 
itself  to  Mr.  Shaw  when  observing  the  movements  of  the  chest  in  a  child  labouring  under  dyspncea 
with  impending  suffocation,  and  for  which  tracheotomy  had  to  be  performed.  The  patient 
had  previously  a  flat  chest  of  ordinary  shape.  By  the  stethoscope  it  was  ascertained  that 
scarcely  any  air  entered  the  lungs.  What  chiefly  attracted  notice  was  the  imperfect  manner 
in  which  the  thorax  underwent  expansion  at  each  act  of  difficult  inspiration.  The  clavicular 
and  upper  sternal  regions  were  protuberant  and  fixed  ;  the  respiratory  movements  were  con- 
fined to  the  lower  three-fourths  of  the  thorax.  But,  instead  of  the  ribs  which  moved 
dilating  to  their  full  extent  when  inspiring,  their  sternal  ends  were  drawn  inward.  And  as 
that  sinking  took  place  along  the  line  of  junction  of  the  costal  cartilages  with  the  ribs,  from 
the  third  or  fourth  downward,  and  chiefly  near  the  lower  margins  of  the  chest,  a  depression  of 
the  antero-lateral  regions  was  the  result.  Now  the  appearance  thus  presented  resembled 
so  greatly  the  falling-in  of  the  ribs  and  protrusion  of  the  sternum  seen  in  pigeon-breast 
deformity  that  the  conditions  seem  identical.  The  constriction  disappears  at  each  act  of 
expiration.  Thus,  contrary  to  normal  breathing,  a  partial  contraction  of  the  thorax  occurred 
at  every  inspiration  and  a  partial  expansion  at  every  expiration.  Similar  phenomena  have 
been  frequently  observed  since  ;  we  have  seen  it  in  acute  rachitis. 

Taking  into  view  the  great  flexibility  of  the  walls  of  the  chest  in  childhood,  it  may  be 
understood  how  they  should  be  subject  to  imperfect  expansion  in  the  manner  described  above 
when  the  air,  through  any  cause,  is  prevented  from  fully  distending  the  lungs.  In  the  act  of 
inspiration  two  distinct  operations  are  performed — first,  to  create  a  tendency  for  a  vacuum, 
the  thorax  is  expanded ;  next,  the  weight  of  the  atmosphere  causes  air  to  enter  the  lungs. 

By  the  free  admission  of  that  air  into  the  interior  a  balance  is  established  between  the 
pressure  of  the  atmosphere  on  the  outside,  and  that  on  the  inside,  of  the  chest ;  consequently, 
although  the  parietes  may  be  thin  and  pliant,  their  movements  can  be  performed  with  perfect 
facility.  But  quite  a  different  state  may  be  expected  when  the  expansion  of  the  chest  is  un- 
accompanied with  a  corresponding  dilatation  of  the  lungs.  For  example,  in  the  case  of  a 
child  whose  larynx  is  so  much  closed  as  to  impede  the  entrance  of  air,  it  is  obvious  that, 
if  the  thoracic  walls  could  be  expanded,  there  would  be  nothing  to  counterbalance  the  weight 
of  the  atmosphere  without.  In  such  cases  the  chest  is  incapable  of  being  expanded  or  it  is 
expanded  imperfectly.  To  the  best  of  their  ability  the  intercostal  and  external  accessory  layer 
of  respiratory  muscles  elevate  and  widen  the  area  included  within  the  sphere  of  the  ribs  ; 
the  diaphragm  also  acts  on  the  free  margin  of  the  chest,  downward  and  concentrically,  to 
increase  the  vertical  diameter  ;  but  the  pressure  of  the  atmosphere  interferes  with  their  effect. 
And  that  pressure  from  without  tells  mostly  on  the  weakest  parts  of  the  compages.  These 
are,  unquestionably,  situated  in  the  line  of  junction  of  the  costal  cartilages  with  the  ends 
of  the  ribs,  a  part  in  which  l-achitic  nodes  and  softening  of  texture  invariably  exist.  Accord- 
ingly, it  is  there  that  the  chest  is  principally  indented  ;  and  this  indentation  leads  to  the  sternum 
being  abnormally  protuberant. 

Taking  these  observations  into  view,  they  show  that  when  the  chest,  as  in  childhood,  is 
highly  flexible,  any  cause  that  obstructs  the  entrance  of  the  air  into  the  lungs  may  lead  to 
changes  in  its  figure  resembling  pigeon-breast  deformity.  In  the  example  which  has  been 
given,  the  source  of  the  difficult  breathing  was  of  a  kind  to  threaten  life.  But  it  can  be  con- 
ceived that  a  cause  acting  in  a  similar  manner,  yet  of  relatively  slight  importance  as  regards 
health,  might  imperceptibly,  and  after  a  considerable  lapse  of  time,  bring  about  an  identical 
condition  of  the  chest.  If  a  child  suffer  from  chronic  enlargement  of  the  tonsils,  the  en- 
croachment of  the  glands  on  the  glottis  may  diminish  the  calibre  of  the  tube  to  such  a 
degree  that  the  air  will  enter  with  difficulty,  so  as  to  fill  the  lungs  incompletely  ;  and  the 
long  continuance  of  the  dyspncea  thus  produced  may  lead  eventually  to  the  cheft  becoming  of 
the  pigeon-breast  shape.  This  idea  is  supported  by  the  fact  that  patients  with  this  deformity 
are  frequently  found  to  have  suffered  at  one  time  from  enlarged  tonsils.  Mr.  Alexander  Shaw 
had  under  his  care  a  boy  three  and  a  half  years  old,  in  whom  both  tonsils  were  so  large  that 
they  gave  rise  to  dyspncea,  aggravated  at  nights  so  as  to  threaten  suffocation.  The  air 
entered  the  lungs  imperfectly  ;  and  it  was  remarked  that  the  front  of  the  chest  was  gibbous. 
The  glands  were  almost  beyond  sight,  having  been  propelled  downward,  as  it  appeared,  from 
getting  within  the  grasp  of  the  constrictors  of  the  fauces.  Some  days  after  a  partial  excision, 
the  patient  nearly  expired  in  a  fit  of  suffocation,  and  was  restored  by  tracheotomy.  Subse- 
quently the  tonsils  were  effectually  removed,  and  the  patient  perfectly  recovered.  It  was 
then  particularly  noticed  that  the  front  of  the  chest  subsided  to  its  natural  level,  and  that  all 
appearance  of  deformity  was  effaced.  Laryngismus  stridulus,  atelectasia,  may  act  in  a  similar 
manner  in  producing  pigeon-breast.  Mr.  Holmes  (p.  814)  mentions  that  the  outward  pressure 
exercised  on  the  lower  ribs  by  the  enlarged  liver  and  spleen  common  in  rachitis  may  have  a 
similar  effect. 

Treatment  op  Rachitis  and  Rachitic  Deformities. — So  long  as  any  doubt  as  to  the 
pathology  of  rickets  is  not  removed,  the  successful  treatment  of  the  complaint  will  best  be 
based  upon  experience  and  not  upon  theoretic  notions  on  the  exhibition  of  supposed  chemical 
antidotes,  such  as  carbonate  of  lime,  soda,  and  iron,  phosphoric  acid, and  phosphate  of  ammonia, 
and  certain  advertised  'chemical  foods.'     However,  if  evidence  in  individual  cases  of  sour 
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secretions,  as  complained  of  by  the  nurse,  either  in  the  breath  or  the  alvine  secretions,  is  present, 
alkaline  earth  is  admissible  and  may  be  especially  beneficial  as  regards  the  too  frequent 
looseness  of  the  bowels.  Harm  may  undoubtedly  result  to  the  infant  from  the  protracted 
use  of  the  much-advertised  alkalies  and  alkaline  earths  for  months  and  years. 

In  the  instances  in  which  the  main  exciting  cause  of  the  disease  in  a  very  young  infant  is 
deprivation  of  the  mother's  milk,  immediate  recourse  if  practicable  should  be  had  to  a  health  v 
wet  nurse,  but  the  majority  of  cases  are  presented  to  us  when  the  infant  has  reached  the  age 
of  sixteen  to  twenty  months,  before  which  a  child  is  usually  weaned  and  has  acquired  the 
habit  of  artificially  feeding,  and  the  time  has  arrived  when  a  purely  milk  diet  is  not  desirable. 
The  child  is  fretful,  insufficiently  or  inappropriately  nourished,  is  either  thin  or  perhaps  loaded 
with  soft  watery  fat,  is  eager  for  food  ;  the  appetite  has  in  many  cases  never  been  so  satisfied 
as  to  enable  the  child  to  pass  several  hours  in  the  night  in  sleep  uninterrupted  by  feeding. 
One  result  often  is  that  the  child  consumes  in  each  twenty-four  hours  a  mixture  of  milk,  water, 
sugar,  beef-tea,  and  farinacea  amounting  often  to  four  or  five  pints  or  more,  urinates  and 
perspires  excessively  at  all  times ;  the  errors  committed  under  this  system  of  feeding  are  that 
the  diet  is  too  uniform  for  the  age  and  too  watery  for  any  age.  The  poor  mother  of  the 
humbler  class  who  feeds  her  child,  often  too  soon,  with  part  of  everything  which  she  consumes 
herself,  is  at  least  as  fortunate  as  those  parents  who  too  long  restrict  the  child,  who  ought  to 
be  walking  about,  to  the  sameness  of  diet  and  excess  of  water.  The  excess  of  water  gives 
unnecessary  work  to  the  renal  and  cutaneous  systems,  and  probably  favours  the  carrying 
off  from  the  blood  of  some  phosphatic,  earthy,  or  adipose  materials  which  would  have 
been  useful  if  retained  in  the  system. 

The  child  at  one  year  old  has  reached  an  age  when  a  more  solid  diet  is  desirable,  when  a 
moderate  quantity,  one  to  two  ounces  daily,  of  pounded  or  finely-minced  red  meat,  chicken, 
white  fish,  eggs,  besides  whole  wheaten  bread  or  oatmeal,  should  be  given  ;  milk  and  water, 
or  water  as  a  beverage  only  at  meal  times,  remembering  that  any  great  change  in  diet  should 
be  gradually  entered  upon.  Cream  or  butter  or  cod-liver  oil  are  excellent  adjuncts.  Tender 
green  well-cooked  vegetables,  besides  potatoes,  should  be  given  at  the  age  when  the  child  is 
weaned  and  is  expected  to  walk.  In  many  cases,  removal  from  the  air  of  the  place  where 
the  malady  made  its  appearance  is  of  significant  benefit.  We  have  found  the  seaside,  other 
things  being  equal  as  to  drainage,  aspect,  soil,  and  house  ventilation,  rapidly  improve  cases 
in  the  most  alarming  constitutional  stage.  We  have  had  children,  of  wealthy  parents,  with 
intense  rachitism,  brought  for  consultation  in  cold  spring  weather  from  the  northern  manufac- 
turing towns,  whom  we  have  instantly  despatched  to  the  Kentish  or  Sussex  seaside  resorts, 
who  have  rallied  in  a  remarkable  manner  in  two  or  three  months.  We  haA^e  had  a  rachitic 
child,  aged  sixteen  months,  brought  to  us  on  account  of  fractured  femur  through  a  fall  off  a 
bed  three  months  before,  the  part  remaining  ununited  and  capable  of  being  twisted  almost 
in  any  direction.  The  application  of  suitable  light  wooden  splints,  with  meat  diet,  the 
reduction  of  the  liquid  diet  to  one  half,  and  the  use  of  small  doses  of  quinine  and  iron,  cod- 
liver  oil,  and  a  few  teaspoonfuls  of  orange  wine  daily,  were  followed  by  firm  union  and 
'  running  alone  '  in  less  than  three  months. 

Much  may  be  done  for  the  prevention  of  distortions  by  allowing  the  child  to  pass  his 
time  in  a  roomy  department  of  the  floor  where  no  harm  can  happen  to  him,  and  to  spend 
as  little  time  as  possible  in  the  arms  of  the  nurse  or  on  the  lap.  The  flat,  carpeted,  or 
blanketed  smooth  surface  enables  the  child  to  exert  more  easily  whatever  muscular  and  loco- 
motor power  he  possesses  better  than  a  billowy  feather  bed  or  an  unequally  compressed 
mattress.  The  nature  of  the  child's  clothing  is  not  an  immaterial  circumstance,  for  any 
impediment  the  clothing  offers  to  free  movement  of  the  limbs,  or  to  the  child  turning  himself 
over  or  rolling  over  is  objectionable,  and  is  apt  to  retard  recovery.  The  beau  ideal  of  a  dress 
for  the  encouragement  of  infantine  spontaneous  gymnastic  movements  is  one  without  petticoats 
or  any  unnecessary  clothing  material  between  the  limbs,  or  apt  to  get  in  the  way  of  their 
movement.  A  single  reasonably  thick  knitted  Garibaldi  and  knickerbockers  for  the  summer 
wear,  and  the  use  of  a  double  set  during  winter,  suffice.. 

Much  may  also  be  done  for  the  reduction  of  deformity  by  limiting  the  amount  of  exercise 
and  by  mechanical  treatment.  The  simplest  means  of  this  kind  consist  of  rubbing  and  mani- 
pulation of  the  slightly  bent  limbs,  and  by  checking  the  undue  standing  and  walking  which 
the  eager  child  after  partial  recovery  wishes  to  indulge  in.  Very  slight  curvatures  may 
disappear  after  full  recovery  of  strength  and  exercise,  probably  owing  to  the  normal  action  of 
the  muscles  favouring  a  return  of  the  bones  to  their  natural  shape.  In  all  degrees  of  curvature 
except  the  slightest,  splints,  wooden  or  metallic,  are  indispensable  to  remove  existing  deformity, 
and  to  prevent  aggravation  through  walking.  We  find  the  lightest  and  simplest  and  most 
convenient  to  be  straight  wooden  splints,  hollowed  from  side  to  side,  which,  when  padded, 
may  be  secured  against  the  concavity  of  the  limb  by  straps  and  buckles,  or  by  light  porous 
roller  bandages.  We  have  constantly  straightened  cases  of  moderate  severity  by  such 
splints.  Older  and  more  severe  cases  may  require  suitable  padded  irons,  especially  when 
severe  genu  valgum  coexists,  even  in  children  between  the  age  of  five  and  twelve,  and 
sometimes  fifteen,  when  the  bones  have  lost  to  the  touch  all  feeling  of  elasticity.  Even  the 
aurgeon  should  be  careful  not  to  use  any  forcible  pressure  ;  we  have  more  than  once  uninten- 
tionally  snapped  the  leg-bones,  which  gave  the  advantage  of  '  putting'  the  part  up  '  straight 
with  help  mI' tin-  starch  bandage  and  a  strip  or  two  of  thin  wood,  and  of  procuring  with  the 
help  of  diet  a  strong  straight  limb  in  a  few  weeks. 
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Crooked  limbs  are  often  very  materially  straightened  by  the  judicious  use  of  light  firm 
splints,  always  supposing  that  the  case  is  presented  to  the  surgeon  before  the  stage  of  con- 
solidation has  arrived  ;  for  afterwards  the  use  of  splints  can  only  do  harm.  At  any  rate, 
they  exercise  a  most  beneficial  influence  in  opposing  further  deformity  ;  and  in  cases  where  it 
is  important  to  prevent  the  child  from  standing  or  walking,  they  may  be  so  applied  as  to 
project  below  the  foot,  when  they  more  effectually  prevent  locomotion  than  any  attention  of 
the  nurse  or  mother  could  do,  more  especially  among  the  poor,  who  have  seldom  the  power 
of  attending  exclusively  to  one  child.  For  these  reasons  splints  are  advisable  in  most  cases  of 
rickets  where  the  bones  appear  still  softened.  They  should  be  removed  at  night,  and 
reapplied  after  the  child  has  been  washed  in  the  morning.  They  should  be  carefully  padded, 
and  are  best  fixed  by  a  long  piece  of  the  webbing  which  is  sold  by  saddlers.  On  no  account 
should  splints  be  used  longer  than  while  the  bones  appear  to  be  softening.  After  consoli- 
dation is  effected,  their  pressure  can  do  no  good  to  the  curved  bones,  while  it  will  assuredly 
cramp  the  action  of  the  muscles  and  impede  the  restoration  of  their  power.  In  the  slighter 
cases  of  rickets  the  deformity  almost  or  altogether  disappears  as  the  child  grows. 

This  is  the  result  derived  from  experience  in  hundreds  of  instances. 

Considerable  curvatures  of  the  kind  have  been  recovered  from,  without  deprivation  of 
exercise  sufficient  to  keep  the  muscles  and  joints  in  good  development,  the  apparatus  being 
discarded  in  the  worst  cases  undertaken  after  one,  or  at  most  two  years'  use. 

Having  stated  that  pigeon-breast  deformity  exhibits  a  tendency  to  spontaneous  cure,  it 
may  suffice  to  refer  briefly  to  certain  measures  which  have  appeared  to  assist  nature  in  her 
work.  A  light  springed  truss,  like  that  worn  for  umbilical  hernia,  has  in  very  severe  cases  been 
found  useful,  but  the  wearing  of  it  is  inconvenient,  and  it  is  liable  to  be  displaced  by  children, 
especially  when  they  employ  themselves  with  athletic  games.  Kowing  may,  as  Shaw  says, 
be  specially  mentioned.  The  majority  of  cases  require  insistence  upon  active  outdoor  and 
indoor  mechanical  occupations,  in  preference  to  lounging  about  with  books.  Unfortunately, 
youths  affected  with  constitutional  Aveakness  crowd  into  sedentary  pursuits  and  professions, 
for  which  book  pursuits  are  an  excuse  and  a  snare. 

T.  Holmes. 
W.  J.  Ltttle. 
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AT  p.  274,  vol.  ii.,  we  have  already  alluded  to  the  great  addition  to  curative  art  in  the  case  of 
deformities  since  Mayer's  osteotomy  operations,  before  and  during  1852.  In  the  last 
edition,  to  which  we  refer  the  reader,  we  gave  some  details  of  Mr.  L.  S.  Little's  case  of 
osteotomy  for  the  relief  of  severe  rachitic  curvature  of  leg-bones,  accompanied  with  a  slight 
degree  of  genu  valgum.  The  case  in  question,  both  legs,  was  the  first  osteotomy  case  for 
relief  of  distortion  performed  in  this  country,  and,  like  all  previous  osteotomies  in  Germany 
and  America,  was  performed  by  means  of  open  wound  and  the  saw. 

In  1867  (see  the  last  edition  of  this  work)  he  also,  before  the  adoption  of  antiseptic  pre- 
cautions, divided  with  the  saw,  by  open  wound,  the  radius  in  each  arm  for  severe  paralytic 
contraction  and  curvature.  The  wounds  healed  favourably.  The  patient  was  thereby  enabled 
to  grasp  a  pen  between  the  inner  borders  of  the  hand  and  direct  its  movements  quickly  over 
the  paper  by  means  of  the  muscles  of  the  shoulder,  and  write  very  plainly.  Subsequently 
Mr.  Little  introduced  the  chisel  and  mallet  in  lieu  of  the  saw  at  the  London  Hospital,1  in  a 
case  of  bony  knee-anchylosis,  in  which  the  wound,  being  almost  subcutaneous,  healed  without 
suppuration,  permitting  immediate  straightening  of  the  limb  ;  whilst  Mr.  W.  Adams  intro- 
duced almost  subcutaneous  division  of  the  neck  of  the  femur  for  hip-anchylosis  with  success, 
with  little  or  no  suppuration. 

These  successes  have  led  the  way  to  a  more  general  use  of  osteotomy. 

We  bring  together  under  this  section  some  remarks  on  the  different  classes  of  cases  in 
which  osteotomy  has  been  successfully  performed,  and  the  different  modes  of  performing  it 
now  resorted  to,  and  as  to  the  manner  in  which  in  the  least  obvious  cases  it  produces  its 
results  (see  as  to  this  head  also  'Genu  Valgum,'  p.  825). 

Aided  by  the  adoption  of  the  quasi-subcutaneous  principle,  and  the  beneficial  influence  of 
Lister's  antiseptic  dressing  of  wounds,  osteotomy,  as  we  surmised  in  a  former  edition,  has 
thus  become  one  of  the  most  satisfactory  operations  of  surgery.  A  danger  associated  with 
it  is  that  of  its  being  unnecessarily  employed.  A.  short  and  ready  'cut'  to  a  goal  has  many 
attractions.  Not  the  least  of  the  anticipated  advantages  consists  in  the  saving  of  time  to 
the  patients,  especially  in  the  case  of  adults  (see  p.  826).  Subcutaneous  osteotomy  is  a  distinct 
advance  in  our  art.  The  hopes  entertained  of  the  formation  of  a  new  joint  at  the  hip  have 
not  commonly  been  realised,  because  the  tendency  of  artificially  moved  hips,  regarded  as  '  new 
joints,'  has  been  to  become,  after  a  time,  anchylosed  in  the  improved  position.  It  remains 
for  post-mortem  examination  in  the  future  to  show  what  is  the  precise  condition  as  to  mobility 
or  fixity,  and  the  situation  where  the  movement,  if  any  existed,  had  taken  place  after  osteo- 
tomy. Mr.  Adams's  reports  show  that  the  most  successful  of  his  hip  osteotomies  took  place 
in  cases  where  the  joint  had  been  contracted  and  fixed  from  rheumatism.  Now  these  are 
precisely  the  cases  in  which  the  internal  parts  of  the  joint  itself  are  less  frequently  dis- 
organised, as  compared  with  strumous  cases  and  others  in  which  internal  and  external  suppu- 
ration at  the  hip  occurs.  The  late  Mr.  Maunder's  cases  illustrated  the  same  view.  Our  experience 
teaches  us  that  many  cases  of  hip  contraction,  regarded  by  able  surgeons  as  cases  of  true  anchy- 
losis of  the  hip,  in  which,  however,  considerable  and  protracted  suppuration  had  not  occurred, 
which  were  probably  not  strumous,  or  connected  with  scarlatinal  sequelae,  were,  as  asserted, 
probably  rheumatic,  but  are  not  true  (internal  joint)  anchylosis,  but  false  anchylosis — i.e. 
probably  in  gre-it  part  external  to  the  joint.  Now  every  surgeon  will  have  discovered  how 
great  is  the  difficulty  to  effect  motion  in  the  hip  and  improvement  in  the  relation  of  the  flexed 
and  inverted  or  everted  femur,  as  the  case  may  be,  to  the  trunk.  The  reason  of  this  difficulty, 
where  the  anchylosis  is  merely  false,  is,  firstly,  the  resistance  afforded  by  the  long-continued 
fixed  contracted  position  of  all  the  structures  concerned  in  health  around  the  joint — viz.  the 
muscular,  ligamentous,  and  fascial  structures — and,  secondly,  the  natural,  anatomical,  and  me- 
chanical arrangement  of  the  hip-joint,  the  pelvis  and  femur  being  very  unfavourable  to 
successful  employment  of  mechanical  force  (see  p.  268,  vol.  ii.) 

Mode  of  performing  Osteotomy  at  the  Hip, — Mr.  W.  Adams  uses  a  tenotomy  knife  a 
quarter  of  an  inch  in  width  mounted  on  a  long  handle,  and  a  saw  four  and  a  half  inches 

i  Med.-Chir.  Trans,  vol.  liv.  p.  247. 
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long  and  a  quarter  of  an  inch  wide,  the  cutting-  portion  of  the  saw  heing  only  the  extreme 
inch  and  a  half,  the  remainder  being  blunt  and  rounded.  The  knife  is  to  be  passed  down 
to  the  neck  of  the  thigh-bone,  a  little  above  the  great  trochanter,  dividing  freely  the  muscles 
and  capsular  ligament.  The  saw  is  now  to  be  substituted  for  the  knife,  and  the  bone  sawn 
through  from  before  backwards  in  a  line  parallel  with  Poupart's  ligament.  The  Avound  is 
then  dressed,  or  a  pad  of  lint  and  a  splint  applied. 

As  elsewhere  mentioned,  Mr.  Maunder  employed  the  chisel  instead  of  the  saw,  following 
in  other  respects  Mr.  Adams's  method.  We  consider  that  with  Maunders  chisel-'  osteotome  ' 
there  is  less  chance  of  disturbing  and  irritating  the  soft  parts. 

We  once  attempted  to  pass  a  chain  saw  around  the  neck  of  the  femur,  but  were  foiled. 
We  might  have  succeeded  below  the  trochanter.  The  femur  has  been  successfully  divided  by 
several  surgeons  immediately  below  the  trochanter,  both  by  saw,  drilling,  and  chisel. 

Osteotomy  for  the  cure  of  Gene  Valgum.1 — This  operation  at  the  knee  has  been  per- 
formed from  two  points  of  view — the  one  based  upon  the  belief  that  in  knock-knee  the 
internal  condyle  is  unduly  long,  the  other  on  the  observed  fact  that  genu  valgum  is  often 
combined  with  curvature  of  both  femur  and  tibia.  We  have  endeavoured  (vol.  ii.  p.  260  et  seq.) 
to  show  that  a  large  proportion,  if  not  the  majority,  of  knock-knee  cases  arise  from  atonic 
causes  affecting  the  fibrous  structures  concerned  in  the  knee-joint,  and  that  the  smaller 
number  arise  from  softening  and  deformity  of  the  bones.  We  have  also  shown  that  the 
anatomical  results  are  deterioration  and  deficiency  of  the  external  condyle,  and  of  the  opposing 
external  articular  surface  of  the  tibia,  especially  in  the  atonic  or  non-rachitic  cases,  whilst 
in  the  rachitic  cases  curvature  of  the  femur  and  tibia  habitually  co-exist.  Now  it  will  be  seen 
that  in  the  greater  number  of  osteotomy  procedures  the  first  object  has  been  to  lessen  the 
length  of  the  internal  condyle,  and  thus  remove  the  apparent  obstacle  to  straightening 
created  by  the  morbid  changes  in  the  form  of  the  articulating  surfaces.  A  second  object 
has  been  to  remove  so  much  of  the  deformity  as  is  due  to  curvature  of  the  shafts  of  the  long 
bones  by  division  of  them.  It  does  not  appear  that  any  of  the  surgeons  who  have  dis- 
tinguished themselves  by  the  success  of  their  osteotomy  operations  have  discovered  any 
distinction  between  the  non-rachitic  and  the  rachitic  cases.  We  have  already  written 
sufficient  to  show  that  in  our  -opinion  many  unnecessary  osteotomy  operations  for  genu  valgum 
have  consequently  been  performed. 

Ogston!  s  operation. — Dr.  Ogston  of  Aberdeen  passes  a  long  tenotome  through  the  skin  above 
the  inner  condyle  in  front  of  the  bone  and  into  the  joint  towards  the  inner  side  of  the  crucial 
ligaments,  dividing  all  the  soft  parts  between  the  knife  and  the  bone.  An  Adams's  saw  is 
then  substituted  for  the  knife  and  the  condyle  sawn  off  from  before  backwards.  The  limb  is 
then  straightened  (not  without  the  application  of  some  force)  and  placed  in  suitable 
immovable  apparatus. 

Reeoes's  operation  is  a  modification  of  that  of  Ogston,  substituting  the  chisel  for  the 
saw,  and  stoppiug  short  in  its  use  at  the  inner  surface  of  the  articular  cartilage.  It  is  obvious 
that  in  this  operation,  if  only  rigid,  aged,  or  inveterate  cases  be  selected  for  operation,  some 
degree  of  abrupt  force,  as  opposed  to  gentle  gradual  force,  requires  to  be  applied  to  straighten 
the  limb.  It  is  claimed  for  this  method,  which  is  called  by  its  originator  '  subcutaneous 
extra-articular  osteotomy,'  that  the  joint  is  not  opened,  and  that  even  should  this  occur,  no 
debris  are  left  in  the  cavity.  It  is,  however,  doubtful  in  many  cases  whether  the  first  of  these 
ends  is  attained. 

Mr.  Barwells  plan  consists  of  two  steps — first,  the  external  third  of  the  femur  is  divided 
just  above  the  -  epiphysial  line,  and  the  limit  then  partially  straightened  by  rupturing 
the  remainder  of  the  partially  severed  bone.  When  the  gap  in  the  bone  thus  formed  has 
filled  up,  the  tibia  is  divided  transversely  and  the  fibula  obliquely  about  one  inch  below  the 
joint. 

Dr.  MacEwen  of  Glasgow,  in  the  supra-condylar  operation,  profiting  by  the  experience 
of  his  predecessors,  has  in  our  opinion  greatly  simplified  the  above  methods.  He  employs 
the  usual  anesthetic,  antiseptic,  and  bloodless  precautions.  Haviuglaid  the  limb  on  its  outer  side, 
on  a  pillow  of  moist  sand,  he  passes  a  scalpel  directly  to  the  bone  at  the  point  of  intersection  of 
a  line '  drawn  transversely  a  finger's  breadth  above  the  superior  tip  of  the  external  condyle,  and 
a  longitudinal  one  drawn  half  an  inch  in  front  of  the  adductor  magnus  tendon.'  A  sufficient 
longitudinal  incision  is  made  (one  inch  or  more), and  a  stout '  osteotome '  passed  down  to  the  bone ; 
this  is  then  turned  through  a  quarter  circle,  and  by  a  few  blows  with  the  mallet  made  to  pene- 
trate the  bone  for  about  half  or  one-third  its  thickness  ;  a  finer  instrument  is  then  introduced, 
to  be  followed  in  some  cases  by  a  third,  finer  still.  The  outer  portion  of  the  bone  is  bent  or 
broken  by  the  exertion  of  slight  force,  antiseptic  dressings  are  applied,  and  the  limb  placed  in 
a  straight  fracture-trough,  to  be  left  undisturbed,  if  all  goes  well,  for  a  fortnight.'2 

The  chisel  or  '  osteotome '  used  by  Dr.  MacEwen  is  a  narrow  wedge  of  steel,  properly 
tempered  for  the  purpose,  and  ground  to  a  fine  edge,  with  an  octagonal  handle  in  one  piece 
with  the  blade.  We  have  had  the  pleasure  of  seeing  this  surgeon  perform  two  osteotomy 
operations  on  the  thigh.  The  '  osteotome '  used  was  about  half  an  inch  wide,  and  the  cutaneous 
incision  about  the  same  in  length,  and  the  operation  was  performed  with  the  celerity  and 
dexterity  of  almost  the  simplest  operation  of  surgery.     They  were  perfectly  bloodless.     Dr. 

1  See  also  vol.  ii.  p.  2G5.  2  MacEwen,  Nature  and  Treatment  of  Genu  Valgum,  1880. 
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MacEwen  favoured  us  by  having  in  attendance  several  cases  which  had  been  operated  upon  from 
several  months  to  two  years  previously.  It  required  a  practised  eye  to  find  a  trace  of  the  former 
deformity. 

After  MacEwen's  operation  nature  fills  up  the  triangular  gap  in  the  femur,  just  as  she,  by 
a  return  to  natural  growth  where  Avanted  at  the  ends  of  the  femur  and  tibia,  fills  up  the  gap 
between  the  external  condyle  and  the  opposing  articular  surface,  when  the  surgeon  with  the 
aid  of  mechanical  apparatus,  without  osteotomy,  has  succeeded  in  holding  these  structures 
asunder,  so  as  to  enable  her  to  act. 

Apart  from  the  greater  simplicity  and  freedom  from  danger  to  the  joint  of  MacEwen's 
operation  compared  Avith  those  Avhich  directly  attack  the  maligned  internal  condyle,  Mac- 
Ewen's operation  lengthens  the  outer  side  of  the  limb,  attacks  the  defectiAre  external  con- 
dyle by  loAvering  it  to  its  proper  place  and  the  articular  surfaces  of  both  condyles  to  their 
proper  plane,  and  by  supplying  the  bone  in  the  femur  necessary  to  keep  it  there.  This  ver- 
sion of  the  modus  operandi  of  his  treatment  is  ours,  and  differs  from  that  offered  by  liimself. 
He  considers  that  he  shortens  the  femur  by  compression  with  the  osteotome  along  its  inner 
side.  We  believe  that  relatively  the  same  end  and  a  better  one  is  obtained  in  his  operation 
by  lengthening,  as  we  ha\'e  said,  the  outer  side  by  forcible  fracture  and  separation  of  the 
uncut  part,  or  by  such  tearing  and  stretching  asunder  as  occurs  when  a  green-stick  fracture 
is  made. 

Mechanical  and  adjuvant  constitutional  treatment,  which  can  be  carried  out  by  the  rubber, 
mother,  or  nurse  when  properly  instructed  and  watched  by  the  surgeon,  is  the  proper  remedy 
for  all  cures  in  early  childhood,  whether  or  not  they  be  rachitic,  nervo-muscular,  synovitic, 
rheumatic,  or  purely  atonic. 

When,  however,  cases  have  been  long  neglected,  when  they  have  lost  all  elasticity  of 
structures,  and  the  bones  are  consolidated  and  the  impairment  of  size  of  the  external  condyle 
and  the  opposite  articulating  surface  of  tibia  is  considerable,  when  the  patella  has  abandoned 
its  natural  groove  and  lies  outside  of  the  external  condyle,  and  adult  age  is  near  at  hand, 
supra-condylar  osteotomy  is  indispensable. 

Having  regard  to  the  value  of  time,  it  may  be  said  of  adult  seA'ere  inveterate  knock-knee  as 
of  inveterate  adult  congenital  club-foot,  that  it  is  practically  incurable,  and  needs  a  readier 
method  than  instrumental  treatment. 

In  rachitic  curvatures  termed  genu  valgum,  but  in  which  considerable  curvature  of  the 
thigh  and  leg-bones  has  more  to  do  Avith  the  distortion  than  any  changes  in  the  knee-joint, 
after  the  age  of  ten  or  tAvelve  years,  Avhen  the  bones  do  not  give  to  the  hand  of  the  surgeon 
the  feeling  of  remaining  elasticity,  and  when  instrumental  treatment  may  effect  little  improve- 
ment in  the  curvatures,  multiple  osteotomy  can  alone  be  relied  on.  Just  as  MacEwen  has  re- 
marked that  •  a  hard  and  fast  line '  as  to  age  for  osteotomy  cannot  be  laid  down,  so  we  may 
remark  that  so  long  as  bones  retain  any  rachitic  softness,  indicated  by  their  capacity  to  yield 
on  the  application  of  force  in  a  green-stick  way  when  partially  divided  by  the  surgeon,  they 
can  be  straightened  Avithout  osteotomy. 

Osteotomy  may  be  required  because  of  bone  curvature  and  not  for  the  genu  \ralgum.  It 
should  be  remembered  that  a  moderate  amount  of  permanent  curvature  of  thigh  and  leg-bones 
is  not  incompatible  with  effective  use  in  after  life,  even  if  they  do  not  gradually  become  im- ' 
proved  by  muscular  action,  or  become  concealed  in  the  female  sex  by  the  greater  amount  of 
adipose  tissue  Avhich  tends  to  cover  asperities  and  projections,  and  favours  symmetrical 
contour. 

In  estimating  the  value  of  osteotomy  compared  with  instrumental  treatment  of  cases  of 
genu  valgum  and  bone  curvature  in  regard  to  the  saving  of  time  to  the  patient,  it  should  not 
be  forgotten  that  we  luwe  yet  to  learn  from  a  large  number  of  cases  operated  upon  by  different 
surgeons  the  average  number  of  weeks  which  elapsed  after  osteotomy  before  the  reunion 
of  bone  was  perfect  and  the  limb  strong  enough  for  active  exercise,  especially  as  under 
mechanical  treatment  the  patient  may  take  average  exercise  during  the  whole  duration 
of  it. 

Osteotomy  foe  Curvature  op  the  Tibia. — Curvatures  of  the  tibia  both  in  the  antero- 
posterior and  lateral  directions  have  been  treated  by  two  different  methods,  by  the  remoAral 
of  a  wedge  of  bone  or  by  simple  division  in  one  or  more  situations.  We  consider  that  in 
almost  every  case  as  good  a  result  can  be  obtained  from  one  or  more  simple  divisions  of  the 
bone  as  from  the  removal  of  a  wedge,  while  the  operation  is  shorter  and  the  injury  inflicted 
on  the  soft  parts  far  less  than  in  the  latter  case.  Experience  shows  that  it  is  mot  necessary 
for  good  union  to  have  the  surfaces  of  the  ends  of  the  divided  bone  parallel,  or  in  apposition 
in  their  Avhole  extent.  The  rapid  and  complete  filling  up  of  the  gaps  Avhicb  must  be  formed 
in  many  and  various  osteotomies  shows  this.  The  gain  in  length  also  in  a  limb  on  which  a 
simple  osteotomy  has  been  performed,  as  compared  with  one  in  which  a  wedge  has  been  re- 
moved, is  an  important  consideration.  Section  of  the  Achilles  temdom  has  sometimes  been 
required  to  favour  entire  repose  of  the  limb  during  reunion  of  the  bone. 

Osteotomy  of  the  Fibula. — The  fibula  plays  apparently  a  less  prominent  part  in  knee 
and  leg  curvatures  than  the  tibia..    It  can  easily  be  severed  by  chisel-osteotome  where  most 
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prominent  a  few  fingers'  breadth  below  its  upper  end.  It  may  snap  asunder  after  the  tibia 
has  been  severed.  la  one  instance  where  Mr.  L.  S.  Little  had  divided  the  tibia,  the  fibula 
unexpectedly  gave  way  during  examination  of  what  had  been  the  effect  of  severing  the  tibia. 
"We  took  note  of  the  fact  that  not  only  could  the  leg  be  entirely  straightened,  but  that  a  certain 
amount  of  genu  valgum  which  previously  existed  had  suddenly  disappeared.  The  mode  in 
which  this  beneficial  effect  of  loosening  the  fibula  was  effected  was  not  at  first  very  clear. 
We  presume  the  explanation  to  be  that  in  genu  valgum,  as  the  biceps  muscle  and  its  fibrous 
expansion  along  the  outer  side  of  the  limb  are  tense,  and  that  division  of  the  fibula  effectu- 
ally relaxes  this  tension,  it  is  probable  that  the  tensor  vaginae  femuris  and  the  fascia  lata  are 
in  a  similar  way  relaxed. 

Osteotomy  for  the  relief  of  Knee-anchylosis. — Combined  supra-condylar  division 
of  the  femur,  and  section  of  the  tibia  below  the  knee,  have  been  successfully  resorted  to  for  this 
anchylosis.  It  is  preferable  to  resection  and  to  amputation,  but  inferior  to  osteotomy  at  the 
part  where  the  joint  formerly  existed. 

It  may  be  well  here  to  mention  that  when  a  fractured  sound  leg  or  thigh  in  the  young 
adult  has  been  united  at  a  considerable  and  mischievous  angle,  we  have  found  the  uniting 
'  callus '  six  months  afterwards  yield  to  well-directed  gentle,  gradual  pressure. 

We  published  in  '  Deformities  of  the  Human  Frame,'  1853,  p.  40,  the  particulars  of  a  case  of  extreme 
distortion  of  this  nature  in  a  youth  of  16.  We  have  since  treated  two  cases  in  young  adults  who  presented 
a  considerable  curve  forwards  of  tibia  in  the  middle  of  its  course  about  seven  months  after  the  accident, 
and  five  months  after  resumption  of  exercise.  Both  complained  of  pain  at  the  most  prominent  part, 
sufficiently  severe  to  cause  lameness  when  walking  and  interruption  of  sleep.  They  were  both  relieved 
of  pain,  and  the  distortion  rendered  almost  inappreciable  by  the  same  means. 

In  another  case  in  which  the  man,  aged  26,  after  compound  fracture  of  the  leg-bones,  was,  after 
three  months'  confinement,  dismissed  from  treatment  and  permitted  to  use  the  limb.  Six  months  after 
the  accident  he  complained,  when  walking,  of  straining  pain  in  the  front  of  the  leg,  which  he  considered 
to  be  more  prominent  than  when  he  first  resumed  exercise,  and  at  the  knee.  The  latter  showed  evidence 
of  incipient  inward  inclination  (genu  valg.)  when  compared  with  the  sound  limb.  Six  months'  use  of  a 
straight  iron  on  the  outside  of  the  whole  limb,  including  the  pelvic  portion,  with  straps,  as  in  treatment 
of  genu  valg.,  to  draw  the  knee  outwards,  moderate  exercise  with  stiff-knee  being  permitted,  sufficed  to 
straighten  the  knee  and  somewhat  reduce  the  tibial  bulge.  He  was  ordered  to  wear  the  apparatus  with 
free  motion  at  knee  for  six  months  longer,  after  which  he  was  reported  quite  well. 

Such  facts  suggest  that  it  is  not  safe,  in  the  case  of  a  limb  recently  subjected  to  osteotomy, 
to  expose  it  to  active  exercise  and  the  carrying  of  heavy  weights.  If  previously  healthy, 
accidentally  fractured  limbs  become  after  apparently  firm  reunion  deformed,  any  neglect  of 
due  precaution  after  osteotomy  will  favour  relapse  of  the  operated  limbs,  though  they  remain 
capable  of  being  again  straightened  by  mechanical  means.  Such  cases  resemble  the  '  relapsed 
or  incompletely  cured '  cases  of  club-foot  after  tenotomy,  which  have  been  due  to  premature  use 
without  the  protection  afforded  by  a  support. 

The  following  case  also  should  warn  us  against  performing  osteotomy  in  a  patient  the 
subject  of  fracture  which  has  united  imperfectly. 

A  sensitive  boy  of  6,  of  precocious  intelligence,  who  had  had  the  bones  of  the  leg  fractured,  and  whose 
limb  after  apparent  perfect  recovery  became  much  bent,  was  ordered  a  suitable  instrument,  in  which  he 
was  allowed  to  walk  during  two  years,  until  the  leg  was  almost  straight.  The  friends,  unfortunately, 
became  impatient,  and  were  advised  by  the  family  surgeon  to  have  osteotomy  performed.  The  limb  was 
straightened,  but  after  some  months  the  union  was  found  to  be  defective,  and  after  being  again  laid  up  for 
some  time  he  was  pronounced  cured  ;  but  shortly  afterwards  (ten  months  from  the  operation)  he  died  of 
pernicious  anaemia.  We  are  of  opinion  that  the  imperfect  union,  both  after  the  accident  and  after  the 
operation,  and  the  pernicious  anaemia,  were  parts  of  the  same  constitutional  disorder;  and  further,  we 
consider  that  the  prolonged  confinement  after  the  osteotomy  probably  hastened  the  fatal  event.  Over- 
sensitive, precocious  children  are  not  good  subjects  for  any  surgical  operation. 

One  of  another  class  of  osteotomy,  an  arm  case,  was  treated  by  Sir  J.  Paget,  Dr.  Burchell,  and  myself,  iu 
1876.  It  was  that  of  a  young  lady,  aged  lft  years,  whose  left  humerus  had  been  fractured  during  the  act  of 
parturition  and  subsequently  neglected  by  the  friends.  It  would  appear  that  the  limb  had  been  allowed  to 
remain  by  the  child's  side,  so  that  during  growth  the  shoulder,  elbow,  and  wrist-joints,  and  the  bones  and 
muscles  in  general,  had  undergone  accommodation — changes  of  form  and  relation.  Such  changes  had 
probably  been  favoured  by  a  ricketty  condition  which  we  suspect  had  existed  in  early  infancy,  for  much 
difficulty  was  experienced  iu  sawing  the  bone  at  the  operation  to  be  related.  The  humerus  had  united  in 
a  fairly  straight  line,  but  was  somewhat  rotated  inwards.  Owing,  apparently,  to  this  circumstance  the 
child  had  grown  up  with  an  almost  useless  limb,  undue  pronation  of  the  radius  existing  with  no  movement 
whatever  in  the  direction  of  supination.  The  olecranon  presented  forwards  and  outwards,  and  the  palm 
of  the  hand  backwards.  When  she  bent  the  elbow  a  singularly  deformed  movement  took  place.  She 
had  power  of  flexion  and  extension  of  wrist  and  fingers,  which  enabled  her  to  grasp  an  object  behind 
her,  or  when  stooping  to  lift  an  article  from  the  ground  behind,  the  back  of  the  metacarpus  presenting  in 
front.  She  had  never  seen  the  palm  of  her  hand,  or  been  able  to  feed  herself  with  it  or  raise  it  to  the  head. 
The  limb  was  somewhat  smaller  in  all  its  parts  and  directions,  to  the  extent  that  it  was  two  inches  shorter 
than  its  fellow.  Section  of  radius  was  effected  with  the  saw  below  the  middle,  the  wound  was  sponged  with 
solution  of  chloride  of  zinc,  and  was  put  up  in  cotton-wool  and  splint.  Little  febrile  disturbance  followed  ; 
at  the  end  of  five  days  healing  was  well  advanced,  and  it  was  deemed  advisable  to  apply  a  special  apparatus 
for  supination,  which  had  been  tested  before  the  operation.  After  a  few  days  some  tension  by  the 
apparatus  was  commenced.  In  six  weeks'  time  supination  was  complete,  the  palm  tor  the  first  time 
presented  forwards.  The  wound  at  this  lime  was  not  quite  healed.  There  had  been  no  considerable 
suppuration  or  health  disturbance,  or  interference  with  sleep  or  appetite,  though  she  was  of  delicate  aspect. 
She  had  latterly  taken  daily  drives,  and  was  sent  to  the  sea-side  for  three  weeks.  She  returned  with  the 
wound  cicatrised.    She  was  directed  to  continue  the  apparatus  at  night,  and  was  immediately  placed  upon  a 
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course  of  gentle  passive  exercises,  manipulations,  and  finally  of  gymnastics.  At  the  expiration  of  four 
months  she  had  acquired  the  power  of  placing  the  hand  behind  her  head,  could  employ  it  in  dressing  the  hair 
and  person,  and  in  the  use  of  the  fork  at  table,  and  at  six  months  support  herself  with  both  hands  on  the 
trapeze,  the  result  being  eminently  satisfactory.  The  only  visible  trace  of  deformity  which  remained  was 
that  of  a  partial  sinking  of  the  reunited  ends  of  the  radius  towards  the  ulna,  affecting  the  normal  straight 
outline  of  the  external  aspect  of  the  forearm.  Though  the  arm  was  short  and  small,  it  was  daily  becoming 
more,  useful,  and  the  movements  becoming  more  symmetrically  performed. 

Before  operating  in  this  case,  it  was  a  question  whether  the  humerus  should  be  divided 
and  union  be  sought  after  giving  the  lower  part  of  the  limb  a  rotation  outwards  of 
a  quarter  circle  and  not  the  radius.  It  appeared  to  us  all,  however,  that  this  bone  would  also 
require  division,  therefore  the  single  and  the  smaller  operation  was  preferred.  No  doubt  the 
action  of  the  apparatus  had  beneficially  told  upon  the  elbow  and  shoulder-joints. 

W.  J.  Little. 
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Death  from  Suffocation,  Hanging,  Drowning,  Anesthetics,  Poisonous  Gases,  &c. 

THE  chief  characteristic  of  the  mode  of  dying  about  to  be  considered  being  the  continuance 
of  the  heart's  action  after  the  cessation  of  the  respiratory  process,  in  order  to  be  logical 
we  have  abandoned  the  old  and  familiar  word  Asphyxia,  signifying  an  absence  of  pulse 
(a,  not;  o-0u£co,  I  beat),  and  employed  in  its  stead  the  term  Apncea  (a,  not ;  wveco,  I  breathe), 
though  even  the  word^apncea  fails  clearly  to  explain  the  proximate  cause  of  death,  which 
is  merely  an  absence  of  oxygen.  For  in  certain  cases  of  suffocation  life  is  extinguished, 
although  there  be  no  impediment  to  the  physical  part  of  the  respiratory  process,  and  in  these 
circumstances  it  is  the  absence  of  oxygen  alone  which  determines  the  death  of  the  individual. 
As  .the  word  apncea  is,  however,  applicable  to  the  majority  of  cases,  we  employ  it ;  for  it  clearly 
defines  the  great  truth  that  without  respiration  there  is  no  life.  Man's  earliest  declaration 
of  independent  existence  being  his  first  inspiratory  act ;  his  seal  to  the  abdication  of  life,  his 
last  expiratory  effort. 

At  first  many  might  imagine  that  as  respiration  is,  to  some  extent,  a  semi-voluntary 
process,  they  can  temporarily  arrest  it  at  pleasure.  If,  however,  the  time  men  are  able  to  cease 
respiring  be  exactly  calculated,  no  one  can  fail  to  be  astonished  at  its  extreme  brevity.  Not 
one  in  a  hundred  can  cease  breathing  for  a  single  minute  without  suffering  great  discomfort; 
and  very  few  can  hold  their  breath  for  two  entire  minutes"  without  yielding  to  an  involuntary 
and  irresistible  respiratory  effort.  The  numerous  stories  heard  and  read  of  persons  voluntarily 
holding  their  breath  for  five  or  more  minutes  are  simply  fables.  For  no  human  being  can 
live  after  oxygen  has  been  excluded  from  his  lungs  for  three  minutes.  And  the  numerous  reports 
of  successful  cases  of  resuscitation  after  prolonged  complete  submersion — such  as  half  an  hour, 
for  example — are  pure  impossibilities,  originating  in  imperfectly-observed  data. 

The  reason  why  some  persons  are  a  long  time  in  drowning,  and  even  ultimately  recover, 
is  that  they  are  never,  or  at  least  only  for  a  very  short  part  of  the  time,  totally  deprived  of  air 
Every  now  and  then  their  heads  come  to  the  surface  of  the  Water,  and  they  obtain  an  in- 
spiration. Even  if  they  can  but  gasp  in  a  small  quantity  of  air,  and  that  too  accompanied 
with  water,  they  may  be  able  to  survive  for  a  long  time.  For  it  is  only  the  total  deprivation 
of  air  that  kills  quickly.  A  person  can  exist  for  an  hour  on  a  very  small  quantity  of  air,  if 
it  be  but  frequently  enough  changed.  This  fact  we  see  illustrated  every  day  in  the  persons 
of  patients  suffering  from  pneumonia  supervening  on  phthisis,  who  struggle  on  for  hours  with 
only  a  small  portion  of  their  lungs  capable  of  performing  the  functions  of  respiration.  This 
leads  to  the  question,  How  long  may  a  human  being  be  under  water,  and  yet  recover  1  If  a 
person  be  completely  submerged,  and  the  entrance  of  water  to,  and  exit  of  air  from,  the 
lungs  not  prevented,  we  believe  recovery  would  be  utterly  impossible  even  after  three  minutes. 
For  when  a  dog  is  completely  submerged  for  two  minutes  and  thirty  seconds,  it  dies.  This 
is  invariably  the  case,  even  when  the  animal,  after  its  removal  from  the  water,  is  not  only  able 
to  make  spontaneous  efforts  at  respiration,  but  actually  capable  of  giving  a  cry. 

Exactly  the  same  thing  occurs  when  an  animal  is  confined  in  a  jar  of  pure  nitrogen 
gas.  From  the  air  in  the  lungs  being  rapidly  replaced  by  a  gas  incapable  of  supporting 
life,  the  animal  speedily  perishes — much  sooner  than  if  the  trachea  was  plugged  and  the  lungs 
remained  filled  with  air.  These  facts  are  of  the  utmost  value  in  connection  with  the  subject 
of  treatment ;  for,  paradoxical  as  it  may  appear,  the  best  way  to  preserve  life  from  apncea, 
under  certain  circumstances,  is  to  stop  breathing.  This  is  proved  by  the  fact  that  if  the 
trachea  of  a  dog  be  ligatured,  so  that  no  water  can  enter  and  drive  out  the  air  from  its 
lungs,  it  will  perfectly  recover,  even  after  five  minutes'  complete  submersion,  and  there 
is  no  reason  to  suppose  that  a  human  being  would  not  do  the  same  under  similar  circum- 
stances. 

Symptoms  of  Apncea. — The  first  symptoms  that  manifest  themselves  when  a  health v 
person  is  deprived  of  oxygen  are  feelings  of  thoracic  fulness  and  discomfort,  which  gradually, 
but  rapidly,  assume  the  form  of  an  intense  oppression,  immediately  followed  by  violent 
respiratory  efforts.  The  respiratory  efforts  are  at  first  short  and  recur  in  rapid  succession. 
They  soon  become  deep,  forcible,  and  prolonged,  with  a  gradually-widening  interval  between 
them,  until  just  before  they  entirely  cea?e,  when  they  again  diminish  in  force  and  duration. 
During  this  period,  which  for  the  sake  of  convenience  may  be  termed  that  of  respiratory 
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effort,  certain  cerebral  symptoms  present  themselves  in  somewhat  of  the  following 
order : — In  the  earlier  part,  the  patient  feels  a  sensation  of  fulness  in  the  head  and  giddiness  ; 
experiences  siuging  in  the  ears,  and  has  flashes  of  light  dancing  before  his  eyes.  To  these,  it 
is  said  by  persons  who  have  been  rescued  from  impending  suffocation,  succeed  pleasing  dreams, 
which,  however,  soon  fade  away,  and  give  place  to  insensibility,  which,  in  its  turn,  is  speedily 
followed  by  convulsions  and  coma. 

The  appearance  of  the  patient  during  the  time  just  described  undergoes  a  marked  change. 
There  is  an  extremely  anxious  expression  of  countenance,  blueness  of  the  lips,  projection  of 
the  eyeballs,  distension  of  the  vessels  of  the  face,  head,  and  neck,  frothy  mucus  (occasionally 
sanguineous)  about  the  mouth,  an  involuntary  passage  of  urine  and  faeces,  sometimes  even  an 
emission  of  semen,  with  or  without  erection.  All  of  these  symptoms  are  modified,  and 
supervene  with  more  or  less  rapidity,  according  to  the  mode  in  which  the  apnoea  has  been 
produced.  Although  apnoea  may  be  induced  in  a  great  variety  of  different  ways,  each  of 
which  presents  its  own  peculiarity,  it  is  unnecessary  at  present  to  dwell  upon  them,  from  the 
diagnosis  of  the  case  being  in  general  attended  with  no  difficulty,  from  the  fnct  that  its  history 
clearly  explains  the  symptoms.  It  has,  however,  happened  that  the  medical  attendant  has 
been  purposely  misled  into  an  error  in  diagnosis  by  the  relatives  of  the  patient,  who,  in  their 
desire  to  protect  the  honour  of  the  family,  have  occasionally  not  hesitated  to  trifle  with  the 
life  of  one  of  its  members.  It  is  therefore  of  importance  to  call  attention  to  the  danger 
which  a  practitioner  occasionally  runs  in  such  cases,  of  mistaking  the  cause  of  the  symptoms 
and  thereby  falling  into  an  error  in  treatment.  This  can  scarcely  be  more  forcibly  done  than 
by  briefly  relating  a  case  recorded  by  Mr.  Thomas  Stainthrope. 

On  one  occasion,  Mr.  Stainthrope  was  suddenly  called  after  midnight  to  see  a  clergyman. 
On  arrival  he  found  the  gentleman  in  bed,  unable  to  speak,  insensible,  and  presenting  the 
symptoms  of  apoplexy.  The  relations  heard  the  remarks  of  the  medical  attendant,  listened 
to  the  line  of  treatment  suggested,  and  assisted  in  its  performance,  without  giving  the 
slightest  hint  as  to  the  true  cause  of  the  symptoms,  or  making  any  allusion  to  the  fact  that 
the  patient  had  a  few  minutes  before  been  found  suspended  by  the  neck  to  the  top  of  his  bed. 
Mr.  Stainthrope,  in  the  belief  that  the  case  was  one  of  apoplexy,  opened  the  veins  of  both  arms 
and  extracted  three  pints  of  blood.  This  was  followed  by  other  treatment  considered  applic- 
able to  the  case  ;  but  it  was  not  until  ten  hours  had  elapsed  that  the  gentleman  was  able  to 
answer  questions ;  whereas,  if  the  medical  attendant  had  been  honestly  informed  of  the 
cause  of  his  patient's  symptoms,  he  might  probably,  with  a  little  artificial  assistance  to 
respiration,  have  restored  him  in  as  many  minutes.     The  gentleman  recovered.1 

Apnoea  arising  from  disease  may  give  origin  to  precisely  the  same  train  of  symptoms  as 
that  supervening  upon  an  accidental  mechanical  obstruction  to  the  respiratory  process ;  the 
only  difference  being  that  the  symptoms  in  the  former  case  usually  progress  more  slowly,  as, 
for  example,  in  cases  of  death  from  apnoea  caused  by  oedema  of  the  glottis  ;  from  the  trachea 
becoming  blocked  up  with  a  false  membrane,  as  in  diphtheria  and  croup;  from  the  accumulations 
of  mucus,  as  in  bronchitis  ;  from  insufficient  healthy  pulmonary  tissues  remaining  to  admit  of 
the  blood  becoming  arterialised,  as  in  pneumonia  ;  and  from  compression  of  the  lungs  from 
effusion,  as  in  double  pleurisy. 

In  all  these  cases  there  is  one  remarkable  circumstance  observable— namely,  that  the  lividity 
and  congestion  of  the  face  are  almost,  if  not  quite,  as  apparent  as  in  cases  arising  from  a  ligature 
round  the  neck,  by  which  the  descent  of  the  blood  through  the  jugular  veins  is  interrupted. 
The  same  remark  is  equally  applicable  to  cases  in  which  the  disease  is  external  to  the  trachea ; 
as,  for  example,  in  cervical  tumours,  aneurism,  hypertrophied  thymus,  &c,  which  produce 
apnoea  by  their  pressure  on  the  trachea. 

The  explanation  of  the  lividity  is  simple  enough,  The  face  and  lips  are  livid  from 
the  arteries  conveying  venous  instead  of  arterial  blood.  Secondly,  they  are  congested  on 
account  of  the  arrested  circulation  in  the  lungs,  causing  the  right  side  of  the  heart  and  the 
large  veins  opening  into  it  to  be  engorged. 

Secondary  Apncea. — We  have  now  to  call  attention  to  the  fact  (which  has  been 
frequently  observed,  more  particularly  in  cases  of  drowning)  that  an  individual  may  apparently 
recover  from  the  primary  effects  of  apnoea,  and  after  the  lapse  of  some  minutes,  hours,  or  days, 
suddenly  expire  without  any  apparent  cause.  This  secondary  death  occurs  not  only  alter 
drowning,  but  after  each  and  all  of  the  causes  of  apnoea.  Indeed,  it  is  not  much  less  common 
after  hanging  than  after  drowning;  and  it  has  been  equally  observed  after  the  administra- 
tion of  anaesthetics. 

Lest  some  may  imagine  that  the  secondary  form  of  death  now  under  consideration  is 
nothing  more  than  death  following  upon  imperfect  resuscitation,  we  may  at  once  inform  them 
ihat  it  is  entirely  different.  Take,  for  example,  a  case  of  drowning;  and  we  may  quote  the 
following,  which  we  heard  of  in  consequence  of  the  gentleman  in  whose  practice  it  unfortu- 
nately occurred  being  unjustly  accused  of  having  treated  the  case  improperly.  The  patient,  a 
healthy  young  man,  while  bathing  accidentally  got  out  of  his  depth,  and  before  being  rescued 
became  much  exhausted.  On  his  removal  from  the  water,  he  was  quite  unconscious,  although 
the  respiratory  process  still  continued.     The  usual  restoratives  were  applied,  and  the  patient 

1  Lancet,  Oct.  1,  1800. 
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was  soon  able  to  speak.  He  was  taken  home,  and,  at  the  suggestion  of  the  medical  attendant, 
who  considered  him  out  of  all  danger,  had  some  opening  medicine  given  to  him  and  was  put 
to  bed.  In  the  middle  of  the  night  (about  ten  hours  after  his  immersion)  he  was  suddenly- 
heard  by  a  person  who  occupied  the  same  apartment  to  make  a  noise,  as  if  in  a  convulsion. 
When  a  light  was  obtained,  it  was  found  that  he  had  become  quite  livid  in  the  face  ;  and 
before  medical  aid  could  be  procured,  he  expired.  At  the  post-mortem  examination  nothing 
was  detected  to  account  for  the  sudden  death. 

This  we  regard  as  a  case  of  death  from  secondary  apnoea. 

Sir  B.  Brodie  relates  the  case  of  a  lad  who  was  found  hanging  by  the  neck  insensible, 
who,  after  apparent  recovery,  died  twenty-four  hours  after  he  was  cut  down  ;  and  at  the 
post-mortem  examination  nothing  abnormal  was  detected  in  the  body  except  congestion  of 
the  cerebral  vessels. 

Linhart,  again,  relates  a  most  interesting  case  of  a  perfectly  healthy  peasant  who  died 
eighteen  and  a  half  hours  after  having  been  rendered  only  partially  insensible  by  an  ounce 
and  a  half  of  chloroform  inhaled  in  the  usual  way — over  a  period  of  thirty  minutes.  The 
patient  continued  perfectly  well  until  the  next  morning  at  six  o'clock,  when  he  suddenly 
died.  On  examining  the  body,  twenty-four  hours  after  death,  all  the  organs  were  found 
healthy. 

These  cases,  which  have  generally  been  classed  under  the  head  of  death  arising  either  from 
collapse  or  of  spasm  of  the  glottis,  are  certainly  peculiar  ;  but  nevertheless  we  consider  them 
as  merely  the  secondary  results  of  the  arrested  interstitial  nutrition  that  took  place  during 
the  period  that  respiration  had  been  partially  arrested. 

The  peculiar  condition  of  the  red  blood-corpuscles,  which  is  presently  co  be  mentioned  as 
occurring  in  cases  of  drowning,  may  in  some  degree  aid  in  the  understanding  of  what  is  here 
termed  secondary  apnoea.  For  while  abundance  of  serrated  blood-corpuscles  are  found  in 
the  blood  of  the  right  side  of  the  heart,  there  is  not  only  a  total  absence  of  them  in  the 
watery  blood  of  the  left,  but  a  great  number  of  the  normal  blood-cells  have  disappeared ; 
the  field  being  occupied  by  small  granular  bodies,  looking  something  like  nuclei,  that  might 
have  escaped  from  the  swollen  and  burst  corpuscles.  This  description  of  the  blood  refers  to 
a  fatal,  and  consequently  exaggerated,  case  ;  but  it  is  very  easy  to  imagine  a  less  formidable 
one.  Although  we  here  only  speak  of  the  visible  effects  of  drowning  upon  the  circulation, 
yet  how  many  and  intricate  may  be  the  changes  that  take  place  in  the  blood  during  the 
period  of  apnoea  that  are  entirely  beyond  the  cognisance  of  our  senses  !  Indeed,  in  order 
properly  to  comprehend  the  meaning  and  pathology-  of  secondary  apnoea,  it  is  necessary 
for  us  to  take  a  glance  for  a  moment  at  the  whole  process  of  nutrition. 

It  is  a  common  belief  that,  as  we  eat  and  sleep  at  stated  periods,  nutrition  is  not  a 
constant  but  an  intermittent  function ;  an  opinion  we.  entirely  dissent  from,  as  it  is  not 
in  conformity  with  the  present  state  of  physiological  science.  To  our  mind  nutrition 
appears  to  be  a  constant  process — fluctuating,  it  may  be,  but  nevertheless  continual.  The 
secretion  of  milk,  urine,  bile,  and  semen  goes  on  during  every  hour  of  the  day  and  every 
minute  of  the  night.  It  is  only  the  expulsion  of  the  accumulated  products  that  is  periodic. 
So  again  with  food.  Just  as  the  camel  can  pass  several  days  without  drinking,  if  he  has 
previously  filled  his  reservoir  with  water,  so  can  a  man  go  several  hours  without  eating, 
if  he  has  previously  laid  into  his  stomach  a  stock  of  food.  The  animal,  like  every  other 
machine,  to  do  constant  work  must  have  a  constant  supply  of  material.  Life,  indeed,  might 
not  inappropriately  be  compared  to  a  web  of  cloth  made  of  the  purest  American  cotton,  and 
each  stoppage  in  nutrition  to  a  flaw.  Thus  each  disease,  each  temporary  illness,  although 
not  producing  an  actual  gap,  would  weaken  the  web  by  introducing  into  it  an  inferior  quality 
of  cotton.  It  might  only  be  a  single  thread,  or  it  might  be  many  threads  ;  but  still  the  web 
would  be  weakened  by  their  presence.  Do  we  not  every  day  see  around  us  evidence  of  the 
flaws  in  the  human  webs  ?  Look,  for  example,  at  the  teeth.  Are  the  furrows  we  occasionally 
see  across  them  not  the  tell-tales  of  the  severe  illnesses  of  youth  ?  Are  they  other  than  the 
marks  of  arrested  nutrition  ?  So  again  with  the  nails :  do  they  not,  after  a  smart  attack  of 
scarlet  fever,  indicate  by  their  grooves  the  severity  of  the  illness  ?  Can  the  falling  out  of 
the  hair  after  typhus  be  said  to  be  due  to  anything  else  than  temporarily  arrested  nutrition  ? 
Even  the  mind  itself  does  not  escape  the  general  ill.  Bad  tissue  deposited  produces  bad  memorv. 
Old  people  remember  distinctly  all  that  occurred  to  them  in  their  youth,  when  good  tissue  was 
being  laid  down;  but  forget  the  occurrences  of  the  previous  day,  when  in  old  age  the  material 
is  of  an  impaired  quality.  So  also  it  is  found,  and  for  a  similar  reason  probably,  that  it 
occasionally  happens  that,  after  a  severe  illness,  little  is  remembered  of  what  occurred  during 
it.  Interstitial  nutrition  is  constantly  going  on,  and  it  cannot  be  for  an  instant  interrupted 
without  threatening  to  bring  the  machine  to  a  stand-still.  Moreover,  we  might  go  a  step 
farther,  and  say  that  the  more  quickly  the  machine  does  its  work  the  sooner  will  its  labour 
cease.  Waste  and  repair  cannot  go  on  indefinitely  in  the  animal  body  any  more  than  in 
the  locomotive.  Supply  the  engine  with  coals  and  water  as  carefully  as  you  will,  still  it  will 
wear  out.  That  is,  however,  not  the  point  with  which  we  have  at  present  to  deal.  It  is 
only  the  temporary  arrest  of  the  supply  of  material  we  are  now  considering ;  and,  as  we 
have  already  said,  during  the  period  of  apnoea  it  is  that  supply  that  is  interfered  with,  and 
makes  the  flaw  which,  although  not  sufficiently  great  to  produce  at  once  a  rent  in  Jhe  web 
(immediate  death),  sooner  or  later  causes  it  to  give  way  (secondary  apnoea). 
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This  theory  will  be  still  better  understood  if  we  illustrate  it  by  what  is  observed  to  occur 
to  horses  after  temporary  starvation. 

Many  years  ago  the  French  Government  appointed  a  ( 'ommission  to  inquire  into  the  effects 
of  starvation  on  cavalry  horses :  and  the  results  obtained  are  not  only  interesting,  but  most 
important.     Among  others,  for  example,  it  was  found — 

1st.  That  after  ten  days'  total  deprivation  of  food,  a  horse  is  still  able  to  gallop,  although 
not  very  long;  and  after  being  again  well  fed,  makes  a  tolerably  rapid  recovery. 

2nd.  That  a  horse  may  live  for  twenty  days  without  nourishment  of  any  kind,  and  still 
make  a  temporary  recovery. 

3rd.  That  an  animal  starved  for  over  ten  days,  although  he  makes  a  temporary  recovery, 
never  regains  his  pristine  strength,  no  matter  how  well  fed  he  may  subsequently  be. 

Thus  it  was  found,  that  though  the  horses  that  bad  been  kept  fasting  during  a  period  of 
ten  days,  and  then  well  fed,  apparently  recovered  rapidly  from  the  effects  of  the  starvation, 
yet  they  never  became  as  strong  as  other  horses,  and  that  they  succumbed  to  disease  much  more 
readily  than  others.  This  failure  in  the  vital  stamina,  if  it  may  be  so  termed,  we  believe  was 
owing  to  the  mal-nutrition  that  occurred  during  the  previous  term  of  starvation.  The  sub- 
sequent death  of  the  horse  might  therefore  be  said  to  be  the  secondary  result  of  starvation. 

This,  then,  gives  the  key  to  our  theory  of  secondary  apncea. 

Post-mortem  Appeaeances. — The  external  appearances  presented  by  individuals  in  cases 
of  death  by  apncea  vary  according  to  the  manner  in  which  it  has  been  induced,  as  well  as 
with  the  period  that  has  elapsed  between  the  extinction  of  life  and  the  examination.  If,  for 
example,  the  examination  be  delaj^ed  for  twelve  hours,  the  signs  presented  by  the  body  differ 
but  very  slightly,  if  at  all,  from  those  frequently  found  in  persons  that  have  died  from  other 
causes.  Positive  evidence,  indeed,  can  only  be  obtained  in  such  cases  by  an  internal  in- 
spection, and  even  that  must  be  carefully  made,  otherwise  the  cause  of  the  apncea  may 
escape  detection.    This  remark  is  specially  applicable  to  cases  of  accidental  and  suicidal  apncea. 

If  the  body  is  seen  within  three  or  four  hours  after  death,  its  external  surface  will  be 
found  to  present  numerous  discolorations.  The  lips  are  blue,  and  oftentimes  covered  with 
frothy  mucus,  which  occasionally  presents  a  slightly  sanguineous  appearance.  It  ought  not  to 
be  forgotten  that  frothy,  even  sanguineous,  mucus  may  be  found  about  the  mouth  in  other 
cases  of  sudden  death  besides  those  arising  from  apncea.  Such  is  the  case  in  epilepsy ;  in 
heart-disease  ;  and  on  the  very  day  of  writing  these  lines  we  saw  it  in  a  marked  degree  in  a 
case  of  concussion  of  the  brain.  The  driver  of  a  pianoforte  van  was  thrown  violently  from 
his  seat  against  a  lamp-post ;  and  on  being  brought  to  University  College  Hospital,  a  slightly 
bloody  tinged  froth  around  the  mouth  and  about  his  nostrils  was  specially  observed.  He 
had  been  dead  about  fifteen  or  twenty  minutes.  The  tongue  is  often  swollen  and  livid,  and 
not  unfrequently  shows  marks  of  the  teeth  upon  it.  This  is  particularly  noticeable  in  those 
cases  in  which  a  convulsion  has  preceded  death.  The  eyelids  are  half  open  and  the  pupils 
dilated.  The  countenance  is  generally  placid,  the  skin  of  the  face  usually  pallid,  or  if 
discoloured  at  all,  possessing  a  faintly  livid  transparency. 

In  apncea  from  the  external  application  of  mechanical  means,  evidences  of  the  mode  by 
which  death  has  been  induced  generally  remain  visible  for  some  hours.  There  may  be  abrasion, 
ecchymosis,  or  laceration  at  the  seat  of  injury.  There  may  be  the  mark  of  a  cord  or  of  fingers 
upon  the  neck.  The  hyoid  bone  may  be  fractured,  the  cartilages  of  the  larynx  dislocated ; 
and  various  other  evidences  of  mechanical  injuries,  according  to  the  manner  in  which  the 
apncea  has  been  induced. 

On  the  other  hand,  it  must  not  be  forgotten  that  death  may  arise  from  mechanical  means, 
and  not  a  trace  of  its  nature  be  visible  to  the  eye.  This  has  frequently  happened  in  cases  of 
smothering  and  plugging  of  the  fauces  and  windpipe.  In  such  cases,  therefore,  the  existence 
of  the  apncea  can  only  be  detected  by  an  internal  inspection. 

Even  in  cases  of  death  by  hanging,  if  the  body  be  cut  down  immediately  after  the  extinction 
of  life,  the  mark  of  the  cord  or  rope  entirely  disappears  within  a  very  few  minutes,  so 
that  a  person  not  examining  the  body  until  half  an  hour  or  more  after  death,  would  fail  to 
discover  any  traces  on  the  neck  indicative  of  the  manner  by  which  life  was  extinguished. 
This  arises  from  the  fact  that  where  there  has  been  no  excessive  application  of  violence  the 
mark  of  the  cord  is  due  (contrary  to  the  common  idea)  to  post-mortem  constriction.  So 
true,  indeed,  is  this,  that  if  a  human  body  be  suspended  by  a  cord  immediately  after  death 
from  ordinary  disease,  and  allowed  to  hang  for  more  than  half  an  hour,  the  mark  of  the  cord 
becomes  permanently  visible.  These  facts  ought  never  to  be  forgotten  in  post-mortem 
examinations  of  medico-legal  import. 

Moreover,  the  post-mortem  appearances  in  cases  of  poisoning  by  the  substances  included 
under  the  head  of  toxic  vapours  vary  as  much  as  the  symptoms  themselves.  In  some  they  are 
even  totally  opposed,  Thus,  for  example,  Avhile  the  muscular  tissues  and  organs  of  an  animal 
p<  »isoned  with  sulphuretted  hydrogen  are  of  an  intensely  dirty-black  colour,  those  of  an  animal 
that  has  succumbed  to  the  effects  of  pure  carbonic  oxide  are  of  the  most  beautiful  vermilion  hue. 
So  it  can  be  readily  imagined  that,  even  if  we  felt  inclined,  it  would  be  impossible  for  us, 
in  the  short  space  at  our  disposal,  to  give  an  outline  of  the  symptoms  and  post-mortem 
appearances  produced  by  all  the  substances  that  might  be  included  under  this  heading. 

Riyor  mortis. — As  regards  rigor  mortis,  it  may  be  said  that  it  usually  sets  in  early ;  and 


POST-MORTEM   CHANGES   IN  APNCEA.  833 

this  is  particularly  the  case  after  drowning  in  cold  water,  when  a  state  of  semi-freezing  has 
been  frequently  observed  instantly  to  succeed,  if  not  actually  to  usher  in,  death.  So  firmly  are 
substances  occasionally  grasped  in  the  clenched  hand  of  the  drowned  in  cold  water  that  they 
are  only  to  be  extracted  from  it  by  the  application  of  great  force. 

Condition  of  the  brain. — The  state  of'  the  cerebral  vessels  in  cases  of  apncea  depends 
entirely  upon  its  form.  Thus  in  strangulation  they  are  engorged  with  dark  venous-coloured 
blood  ;  while  death  by  poisonous  gases  is  always  connected  with  an  exsanguine  state  of 
the  cerebral  vessels.  The  appearances  of  hyperemia,  occasionally  observed,  being  merely  the 
result  of  the  post-mortem  mechanical  distribution  of  the  blood.  Even  where  the  animal 
has  been  strangled  with  a  cord  round  its  neck,  if  the  head  be  kept  somewhat  higher  than  its 
body  an  anaemic  condition  of  the  brain  is  gradually  assumed  after  death.  If  these  assertions 
be  correct,  they  clearly  point  to  the  necessity  in  medico-legal  cases  of  carefully  taking  into 
consideration  the  position  occupied  by  the  body  after  death,  before  drawing  any  conclusions 
from  the  state  of  the  cerebral  vessels. 

Condition  of  the  heart  and  vessels. — Particular  attention  has  been  paid  to  the  condition  of 
the  heart  and  great  vessels  in  cases  of  death  by  apncea.  It  is  usual  to  find  the  right  side  of 
the  organ,  both  auricle  and  ventricle,  as  well  as  the  large  vessels  attached  thereto,  highly 
engorged  with  dark-coloured  blood.  The  left  side  of  the  heart,  on  the  other  hand,  is  in  the 
majority  of  cases  found  empty;  and  if  it  contains  blood,  the  blood  is  of  the  same  venous  hue 
as  that  found  occupying -the  right  side  of  the  organ.  The  blood  throughout  the  whole  body, 
indeed,  is  of  a  similar  dark  tint,  except  in  cases  of  carbonic  oxide  poisoning,  when  it  is  of  a 
scarlet  hue.  Some  state  that  it  presents  the  additional  peculiarity  of  being  fluid  ;  but  this 
is  far  from  being  always  the  case. 

In  cases  of  drowning  the  blood  in  the  left  side  of  the  heart  contains  much  more  water 
than  that  on  the  right ;  and  when  examined  microscopically,  the  blood-corpuscles  from  the 
two  sides  of  the  heart  present  entirely  different  appearances.  Thus,  for  example,  we 
ascertained  that  while  in  the  blood  of  the  right  auricle  or  ventricle  the  corpuscles  may  be 
nearly  all  serrated,  in  the  watery  blood  from  the  left  side  of  the  organ  it  is  not  only  frequently 
utterly  impossible  to  detect  a  single  serrated  corpuscle,  but  in  the  latter  blood,  mauy  of  the 
cells  have  swollen  up,  burst,  and  allowed  their  colouring  matter  to  escape,  and  stain  the  serum 
of  a  deep  red  colour.  In  somecases  we  have  also  noticed  that  occasionally,  when  there  was 
scarcely  a  whole  blood-corpuscle  to  be  seen,  the  field  of  the  microscope  was  occupied  by  an 
immense  number  of  small  bodies  like  escaped  nuclei,  and  we  are  not  yet  quite  certain  that 
they  were  not  nuclei,  notwithstanding  it  was  dog's  blood  (which  is  supposed  to  possess  only  non- 
nucleated  blood-corpuscles)  we  were  examining.  The  portal  system  is  greatly  engorged.  The 
liver,  kidneys,  and  spleen  specially  partake  of  the  venous  congestion.  It  may  indeed  be  asserted, 
in  general  terms,  that  in  death  by  apnoea  all  the  internal  organs  are  more  or  less  engorged. 
Most  authors  have  stated  that  the  lungs  are  particularly  so  ;  but  although  we  have  had  our 
attention  specially  directed  to  this  point  for  many  years  past,  and  enjoyed  several  oppor- 
tunities of  being  present  at  the  autopsy  of  persons  who  have  perished  by  apncea,  Ave  are  forced 
to  admit  that  it  is  not  invariably  the  case. 

There  being  no  more  blood  in  a  person  killed  by  apncea  than  in  one  who  has  died  from 
any  other  cause,  it  is  easy  to  see  how  there  cannot  possibly  be  a  general  engorgement  of  the 
whole  vascular  system.  If  one  part  of  the  body  is  particularly  congested,  another  must  be 
proportionally  anaemic.  If  the  congestion  of  the  internal  organs  be  very  marked,  there  is  a 
corresponding  pallor  of  the  external  surface.  The  venous  system  is  full  of  blood  because 
the  arterial  is  empty ;  and  the  simple  reasons  are— 1st,  that  the  pidsations  of  the  heart  and 
vessels  continue  after  the  respiration  and  consequent  circulation  in  the  lungs  is  stopped  ; 
and  2ndly,  the  resilience  of  the  arterial  coats  prevents  the  return  of  the  blood  into  them  from 
the  capillaries. 

Condition  of  the  respiratory  system. — Tn  cases  of  death  by  hanging,  strangulation,  and 
suffocation,  the  lungs  present  no  characteristic  appearances  ;  unless  it  be  that,  on  opening  the 
chest,  their  tissue  does  not  collapse  in  the  usual  manner  in  cases  where  the  exit  of  the  air  by 
the  trachea  is  prevented  by  constriction  or  plugging  of  the  windpipe.  In  cases  of  death 
from  the  inhalation  of  sulphuretted  hydrogen  gas,  the  pulmonary  tissue  is  blackened,  and  in 
those  from  carbonic  oxide  gas,  it  is  of  a  fine  vermilion  hue. 

It  sometimes  happens  when  the  apnosa  is  due  to  the  inhalation  of  anaesthetics,  such  as 
chloroform,  there  are  one  or  more  small  extravasations  of  blood  found  in  different  parts  of  the 
pulmonary  tissue.  Sometimes  these  hoemorrhagic  effusions  are  quite  superficial,  at  others 
deep  seated. 

As  in  cases  of  apnoea  by  drowning  the  lungs  present  characteristic  appearances,  we  must 
make  special  allusion  to  them. 

Some  say  that  water  never  penetrates  the  lungs,  in  consequence  of  a  spasm  of  the  glottis 
being  induced  as  soon  as  water  comes  in  contact  with  the  opening  to  the  air -passages. 
Others  again,  with  equa.l  confidence,  assert  that  not  only  water,  but  any  foreign  substance, 
such  as  mud,  duck- weed,  and  chaff,  which  may  accidentally  chance  to  be  floating  in  it,  are 
carried  into  the  lungs.  Our  personal  experience  entirely  negatives  the  former,  and  supports 
the  latter  statement.  For,  into  the  lungs  of  every  animal,  without  a  single  exception, 
we  experimented  upon,  the  fluid  in  which  the  animal  was  immersed  freely  entered.  The 
extraordinary  force  by  which  substances  are  drawn  into  the  lungs  in  cases  of  drowning  was 
estimated  by  the  Committee  of  the  Medico-Chirurgical  Society,  and  found  to  be  equal  to  the 
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raising  of  a  column  of  mercury  four  inches.1  When  dogs  were  drowned  in  plaster  of  Paris, 
on  examining  the  lungs  after  death  the  white  plaster  could  easily  be  detected  in  the  minute 
bronchial  tubes.  While  the  lungs  of  animals  rapidly  drowned  in  water,  when  examined  imme- 
diately after  death,  are  found  to  be  saturated  and  sodden  with  water  to  such  an  extent  that 
they  pit  on  pressure,  feel  doughy  to  the  touch,  are  exceedingly  heavy,  and  incapable  of 
collapsing.  On  section  of  the  pulmonary  tissue,  frothy  water  stained  with  blood  pours  out 
at  every  point. 

How  can  this  fact  be  reconciled  with  the  statement  so  often  made  that  no  water  is  to  be 
found  in  the  human  lungs  after  death  by  drowning  ?  We  ourselves  failed  to  detect  water 
in  the  respiratory  organs  of  a  young  woman,  aged  23,  who  committed  suicide  by  drowning. 
The  lungs,  when  examined  twenty-four  hours  after  death,  crepitated  readily  on  pressure, 
except  in  the  most  depending  portions,  to  which  the  blood  and  water,  if  there  was  any,  had 
gravitated.  Our  failure  in  detecting  water  in  this  case,  however,  did  not  excite  the  least 
surprise,  notwithstanding  our  being  in  possession  of  the  above-mentioned  data  ;  from  our  being 
at  the  same  time  acquainted  with  the  important  fact  of  the  powerful  absorbing  power  of  the 
pulmonary  tissue.  It  is  almost  impossible  to  say  how  much  water  may  be  taken  into,  and 
disappear  by  absorption  from,  the  lungs  during  slow  drowning.  It  must  be  remembered 
that  the  extinction  of  life  in  cases  of  submersion  is  not  due  to  water  entering  the  lungs,  but 
solely  to  the  absence  of  oxygen.  If  air  be  allowed  to  enter  the  lungs  at  the  same  time  as  the 
water,  the  animal  suffers  little  or  no  inconvenience  from  the  presence  of  the  latter  in  the 
pulmonary  tissue.  One  can  pour  into  the  lungs  of  a  dog  a  continuous  stream  of  water,  and 
the  animal  yet  live.  It  is  only  during  the  first  few  minutes  that  water  induces  much  irritation, 
and  causes  the  animal  to  struggle  and  cough.  The  irritation  soon  subsides ;  and  if  the  water 
be  allowed  along  with  air  steadily  and  slowly  to  flow  into  the  lungs,  no  apparent  incon- 
venience arises.  Even  half  an  ounce  may  be  suddenly  thrown  into  them,  and,  after  the  dog 
makes  one  or  two  deep  inspirations,  entirely  disappear.  This  may  be  repeated  at  intervals  of 
a  few  seconds  for  at  least  half  an  hour,  without  in  the  slightest  degree  endangering  his  life, 
until  fifty  ounces  have  been  introduced  into  the  lungs ;  and  on  killing  the  animal  an  hour  or 
two  afterwards,  not  a  trace  of  the  liquid  may  be  found  in  the  pulmonary  tissue  :  the  lungs  at 
the  same  time  appearing  none  the  worse  for  the  experiment. 

In  an  animal  that  has  long  struggled,  and  frequently  got  its  nose  to  the  surface  for  a 
sufficient  length  of  time  to  inhale  a  little  air,  there  is  far  less  water  found  in  the  lungs  than  in 
one  that  has  been  from  the  first  wholly  submerged.  This  is  precisely  what  happens  with 
human  beings,  who,  even  in  cases  of  suicide,  generally  struggle  for  some  time,  and  thus 
succeed  in  obtaining  occasional  gasps  of  air,  at  last  succumbing  to  the  combined  effects  of 
suffocation  and  exhaustion.  Again,  it  must  not  be  forgotten  that  it  may  happen  that  on 
removal  from  the  water  the  body  may  have  been  so  placed  as  to  admit  of  the  exit  of  any 
fluid  that  was  present  in  the  trachea  and  lungs  at  the  moment  of  death. 

Cause  of  Death  in  Apnoea. — In  attempting  to  explain  the  cause  of  death  by  apnoea,  it  is 
necessary  to  go  a  step  or  two  farther  than  has  hitherto  been  done  ;  and,  instead  of  merely 
limiting  the  question  to  an  explanation  of  the  most  prominent  of  the  effects  of  this  mode  of 
death,  to  attempt  to  follow  up  the  subject  until  we  arrive  at  the  proemial  cause  of  the  arrest 
of  the  vital  functions.     In  order  to  do  this,  it  is  necessary  to  begin  ab  initio. 

As  is  well  known,  a  continual  afflux  of  arterialised  blood  to  the  various  animal  tissues 
is  a  condition  not  only  important  but  imperative  to  the  continuance  of  life.  All  the  molecular 
transformations  of  organised  matter,  of  which  '  life  '  is  but  the  manifestation,  are  so  entirely 
dependent  on  the  continued  supply  of  scarlet  blood,  that  no  sooner  is  it  cut  off  than  they 
instantlv  cease.  Without  oxygen  there  can  be  no  life.  Not  a  single  new  cell  can  be  formed, 
not  a  single  old  one  can  be  destroyed,  without  the  influence  of  this  all-important  agent. 
From  the  first  moment  the  animal  germ  springs  into  existence,  during  its  development  into 
tissues,  and  throughout  its  whole  life  as  an  organised  body,  up  to  the  time  of  its  death, 
arterialised  blood  is  being  uninterruptedly  employed  ;  and  in  exact  proportion  to  its  supply, 
ceteris  paribus,  are  the  many  and  intricate  organic  functions  accelerated  or  retarded. 
Nervous  action,  muscular  contraction,  secretion,  and  excretion  are  all  equally  under  its  swajr ; 
so  that  it  is  impossible  to  feel  in  the  least  degree  astonished  that  in  apnoea,  which  essen- 
tially consists  in  the  arrest  of  the  oxygenisation  of  the  blood,  all  the  functions  of  life  should 
be  rapidly  brought  to  a  standstill. 

It  may  be  said,  then,  that  the  cause  of  death  in  apnoea,  no  matter  in  what  manner  it  be 
induced,  is  an  absence  of  oxygen.  We  may  add  that  in  our  opinion  this  absence  of  oxygen 
acts  indirectly,  and  that  the  extinction  of  animal  life  is  in  consequence  of  the  constituents  of 
the  blood  not  having  undergone  the  oxidation  process,  which  is  essential  to  the  proper  per- 
formance of  their  functions  when  brought  in  contact  with  the  various  tissues  and  organs  of 
the  frame.  The  confusion  of  ideas,  the  unconsciousness,  the  convulsions,  the  stupor,  the 
paralysis  of  the  muscles,  the  stoppage  of  respiration,  the  arrest  of  the  heart's  action,  appear 
to  us  to  be  one  and  all  due  to  the  same  cause,  arrested  interstitial  nutrition.  It  is  thus  seen, 
then,  that  what  others  have  hitherto  regarded  as  the  primary  cause  of  death  in  apnoea — namely, 
the  stoppage  of  the  circulation  in  the  lungs,  the  failure  of  the  heart's  action,  &c. — we  look 
upon  as  merely  the  secondary  effects  of  the  arrest  of  nutrition. 
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Apnoea  may,  we  believe,  with  perfect  justice  be  defined  as  death  from  arrested  interstitial 
nutrition. 

Apnoea  the  result  of  an  absence  of  oxygen  in  the  respired  medium. — Tbe  simplest  form  of 
death  arising  from  apnoea,  or  the  non-arterialisation  of  the  blood,  is  when  there  is  no  ob- 
struction to  the  entrance  of  air  into  the  lungs,  but  merely  an  absence  of  oxygen  in  the  inspired 
gas.  This  is  well  illustrated,  for  example,  when  an  animal  is  placed  in  ajar  of  nitrogen.  It 
dies,  and  that  too  in  a  very  few  minutes  ;  not  from  the  introduction  of  any  poisonous  material 
into  the  system,  but  solely  on  account  of  the  absence  of  oxygen  in  the  inspired  medium. 

Nitrogen  is  perfectly  harmless  to  animal  life.  We  are  constantly  breathing  it,  and  suffer 
no  disagreeable  effects  from  it.  On  the  contrary,  it  is  a  necessary  diluent  of  the  oxygen  of 
the  air.  The  atmosphere  normally  contains  no  less  than  79  per  cent,  of  it.  Nitrogen  itself 
is,  however,  neither  a  supporter  of  life  nor  of  combustion ;  hence  it  is  that  animals  cannot 
live  in  it.  Moreover,  dogs  die  quicker  in  perfectly  pure  nitrogen  than  when  strangled,  for 
the  reason  previously  given— namely,  that  the  inhaled  nitrogen  displaces  a  certain  amount  of 
the  oxygen  from  the  air- vesicles,  and  thereby  reduces  the  animal  to  the  condition  of  one  whose 
air-vesicles  have  been  emptied  of  oxygen  by  water.  The  influence  of  nitrogen  extends  even 
somewhat  farther.  For,  according  to  Graham's  law  of  the  diffusion,  and  Henry  and  Dalton's 
law  of  the  absorption  of  gases,  the  inspired  nitrogen  not  only  displaces  the  free  oxygen  present 
in  the  pulmonary  air-vesicles,  but  withdraws  the  absorbed  oxygen  from  the  blood  itself.  This 
is  probably  the  true  explanation  of  the  fact  that  animals  die  more  rapidly  when  placed  in 
perfectly  pure  nitrogen  gas  than  when  suffocated  in  any  other  way.  Hydrogen  acts  in  a 
nearly  similar  manner  ;  but  its  effects  on  the  animal  body  have  not  been  sufficientlv  studied 
to  admit  of  our  drawing  any  general  conclusions  from  them.  Some  have  even  hinted  that 
hydrogen  gas  has  special  toxic  properties ;  and  if  so,  it  ought,  properly  speaking,  to  come 
under  the  next  head. 

Apnoea  from  the  inhalation  of  toxic  gases  and  anaesthetics. — There  are  very  few  gases  that 
cause  death  by  pure  apncea.  Most,  indeed  all,  with  the  exception  of  nitrogen  and  hydrogen, 
and  possibly  even  the  latter,  kill  by  means  of  their  toxic  properties. 

In  the  case  of  the  inhalation  of  carbonic  acid,  carbonic  oxide,  coal  gas,  hydrocyanic  acid, 
sulphuretted  hydrogen,  arsenuretted  hydrogen,  chlorine,  sulphuric  ether,  chloroform  vapour, 
&c.,  there  may,  no  doubt,  be  an  absence  of  oxygen  in  the  respired  medium  ;  but  in  no  one 
of  these  cases  can  this  be  regarded  as  the  sole  cause  of  the  fatal  result.  Quite  the  contrary ; 
it  appears  rather  that  the  destruction  of  animal  life  in  the  majority,  if  not  in  all,  of  these 
cases,  depends  much  more  upon  the  entrance  of  a  poisonous  agent  into  the  circulation  than 
upon  the  mere  deprivation  of  oxygen.  Consequently  the  symptoms  manifested  in  cases  of 
death  from  these  gases  differ  according  to  their  chemical  nature  and  the  intensity  of  their 
poisonous  properties.  Let  us  take  arsenuretted  hydrogen,  for  instance  ;  if  this  gas  be  so  given 
as  to  exclude  the  simultaneous  introduction  of  oxygen,  the  animal  dies  not  only  much  quicker 
than  it  does  when  its  windpipe  is  tied,  but  also  quicker  than  when  it  is  suffocated  in  pure  nitrogen 
gas.  The  cause  of  the  difference  in  the  rapidity  of  death  being  simply  due  to  the  toxic  effects 
of  the  gas  upon  the  nervous  system.    With  hydrocyanic  acid  the  fact  is  even  better  exemplified. 

Even  carbonic  acid  circulating  in  the  capillaries  acts  as  a  direct  poison  on  the  tissues.  This 
we  have  seen  well  illustrated  while  studying  the  duration  of  the  cardiac  pulsations  after 
different  modes  of  death.  Thus  the  heart  of  a  cat  that  has  been  suddenly  deprived  of  life  by 
section  of  the  spinal  cord  at  the  vital  point  will  continue  to  pulsate,  under  favourable 
circumstances,  for  forty  minutes  after  the  animal's  death  ;  whereas  the  heart  of  a  cat  allowed 
to  die  slowly  by  strangulation,  generally  stops,  under  the  same  circumstances,  in  less  than 
twenty  minutes  after  the  death  of  the  animal. 

Death  from  a  mechanical  impediment  to  the  entrance  of  air  into  the  lungs. — Persons  crushed 
in  a  crowd  may  die  of  pure  apncea,  and  even  those  accidentally  buried  beneath  a  fall  of  earth  or 
stones,  as  well  as  such  as  are  strangled  with  a  cord,  garrotted  with  the  arm,  or  throttled  with 
the  hand  ;  but  in  none  of  these  cases  is  pure  apncea  of  necessity  the  only  cause  of  death.  In 
many  of  these  forms  of  death  by  apnoea  it  is  evident  that  it  must  occasionally  happen  that  the 
death  is  accelerated  by  the  direct  action  upon  the  body  of  the  cause  producing  the  apnoea. 
Thus,  even  in  those  due  to  mechanical  obstruction  to  the  entrance  of  air  into  the  lungs,  it 
can  readily  be  imagined  that  the  patient  does  not  always  succumb  from  pure  apncea.  Fracture 
of  the  ribs,  rupture  of  the  liver,  and  many  other  injuries,  may  arise  from  pressure  on  the 
trunk,  and  thereby  accelerate  death.  But  there  can  be  no  doubt  that  in  the  majority  of 
cases  of  suffocation  arising  from  pressure  on  the  thorax  and  abdomen  preventing  the  expansion 
of  the  chest  and  consequent  inhalation  of  air,  the  apnoea  per  se  is  the  immediate  cause  of 
death. 

In  cases  of  accidental  or  intentional  strangulation,  if  much  force  has  been  emploved  in 
constricting  the  neck  there  may  be  considerable  injury  done  to  the  larynx.  The  os  hvoides 
may  be  fractured ;  the  laryngeal  cartilages  broken,  especially  in  old  persons,  in  whom  thev 
have  become  ossified  ;  moreover,  there  may  be  contusion,  and  even  laceration,  of  the  soft  parts 
of  the  neck.  As  an  illustration  to  these  remarks,  the  following  case  of  impending  apnoea 
arising  from  fracture  and  displacement  of  the  hyoid  bone  may  be  cited  : — 

On  March  28,  1856,  a  little  girl,  aged  six  years,  while  jumping,  fell  with  her  neck  across 
the  rail  of  an  iron  bedstead.  She  was  instantly  seized  with  a  tit  of  coughing,  great  dvspncea, 
an  inclination  to  vomit,  and  a  copious  flow  of  saliva.  The  saliva  was  partly  tinged  with  blood. 
When  brought  to  us,  which  was  almost  imtnediatelv  after  the  receipt  of  the  injury,  there  was 
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distressing  difficulty  in  breathing,  the  face  was  of  a  livid  blackness,  and  there  were  all  the 
other  symptoms  of  impending  death  by  apnoea.  On  examining  the  neck  we  found  a  sharp 
body  projecting  beneath  the  skin.  It  was  very  angular  and  quite  movable.  On  close 
inspection  it  was  found  to  be  the  displaced  ends  of  the  fractured  hyoid  bone.  One  end  of  the 
bone  rode  over  the  other.  By  a  little  manipulation  the  fracture  was  reduced,  and  all  the 
symptoms  of  impending  suffocation,  together  with  the  copious  flow  of  saliva,  &c.  rapidly 
subsided. 

Death  from  submersion,  as  has  already  been  shown,  presents  conditions  differing  widely 
from  those  met  with  in  any  of  the  other  forms  of  death  from  apncea,  whether  arising'  from  the 
mechanical  obstruction  to  the  entrance  of  air  into  the  lungs,  or  from  the  inhalation  of  poisonous 
vapours  or  gases  devoid  of  oxygen. 

Moreover,  all  persons  Avho  die  in  the  water  are  not  necessarily  drowned.  A  man  labouring 
under  heart  disease  may  suddenly  expire  from  the  thoracic  shock  received  in  coming  violently 
in  contact  with  the  surface  of  the  water.  Persons  falling  upon  water  from  a  height  have  died 
from  concussion  of  the  brain  and  extravasation  of  blood  under  the  arachnoid. 

Persons  have  died  of  apoplexy  while  bathing  ;  and  the  brother  of  a  medical  man  whom  we 
knew  intimately  died  from  an  epileptic  seizure  supposed  to  have  come  on  during  the  act  of 
diving.  This  occurred  in  one  of  our  public  baths  ;  he  was  seen  to  dive,  as  he  usually  did  on 
first  entering  the  water,  but  as  he  never  rose  again,  a  search  was  made,  and  his  lifeless  body 
was  found  lying  at  the  bottom  of  the  bath.  The  reason  why  his  body  did  not  rise  to  the 
surface  was  that  his  lungs  by  involuntary  inspiration  had  become  filled  with  water.  He  had 
suffered  from  epileptic  attacks  for  several  years. 

While  guarding  against  an  error  in  mistaking  epilepsy  for  drowning,  one  must  be  equally 
cautious  not  to  fall  into  the  opposite  error  of  mistaking  the  convulsions  of  apncea  for  those  of 
epilepsy ;  for  they  may  occur  in  cases  of  plugging  of  the  fauces  as  well  as  in  any  of  the  other 
forms  of  death  from  cessation  of  the  respiratory  process. 

The  temperature  of  the  water  influences  to  some  extent  the  rapidity  of  the  fatal  result. 
The  temperature  of  the  human  body  being,  in  round  numbers,  100°  F.,  death  is  more  rapid 
as  we  descend  towards  the  freezing  and  ascend  towards  the  boiling  point.  The  explanation 
appears  simple  enough,  when  we  remember  that  intense  cold  paralyses  the  muscular  energies 
of  an  individual,  and  thereby  prevents  his  continuing  the  efforts  requisite  to  enable  him  to 
get  occasional  inspirations ;  consequently  tbe  person  becomes  totally  submerged  more  quickly 
in  very  cold  water  than  he  would  otherwise  be. 

Heated  water,  on  the  other  hand,  seems  to  favour  death  by  hastening  the  action  of  the 
already  weakened  heart,  as  well  as  by  accelerating  tissue-metamorphosis,  and  thereby  increasing 
the  demand  for  oxygen. 

Tbeatment  in  cases  op  impending  Death  by  Apncea. — The  causes  of  apncea  are,  as  we 
have  seen,  so  various  that  it  need  scarcely  be  remarked  that  different  modes  of  treatment 
must  be  adopted  in  different  cases ;  but  there  are  several  general  rules  which  are  more  or  less 
applicable  to  all  cases.     These  are  : — 

1.  Pemove  or  stop  the  cause  of  the  apnoea,  whatever  it  may  be. 

2.  Immediately  remove  from  the  mouth  and  nostrils  all  froth  and  mucus,  of  which  there 
is  usually  a  considerable  quantity,  and  should  the  case  be  one  of  drowning,  in  addition  to  the 
removal  of  the  mucus  from  the  mouth  and  nose,  hold  the  patient  by  the  heels  for  a  few 
seconds  in  order  to  allow  of  the  exit  from  the  trachea  and  lungs  of  any  fluid  that  may  be 
present  in  them. 

8.  All  tight  articles  of  clothing  are  to  be  at  once  removed  from  the  neck  and  chest.  For 
example,  the  cravat  is  to  be  taken  off,  the  shirt  unbuttoned,  the  corset  unloosened,  &c. 

4.  Place  the  patient  in  the  most  favourable  position  to  receive  a  free  supply  of  fresh  air. 

5.  Should  it  happen  that  the  patient  is  already  so  nearly  dead  that  his  tongue  sinks  back 
into  the  fauces,  and  is  thereby  likely  to  interrupt  the  entrance  of  air  into  the  trachea,  it  is  to 
be  drawn  forward,  and,  if  necessary,  held  there. 

6.  If  the  respiratory  movements  have  ceased,  or  become  few  and  feeble,  artificial  respira- 
tion is  to  be  performed  by  one  of  the  three  following  plans : — 

(a)  Mouth-to-mouth  insufflation,  which  is  only  applicable  to  new-born  and  young  children. 

(b)  Intermittent  manual  pressure  on  chest  and  abdomen. 

(c)  Silvester's  method  of  artificial  respiration. 

7.  Before  attempting  the  performance  of  either  of  these  means  of  resuscitation,  the  patient 
must  be  laid  flat  on  his  back,  with  the  shoulders  raised  by  a  pillow,  a  folded-up  coat,  or  other 
contrivance,  and  the  head  allowed  to  fall  well  backwards,  so  as  to  allow  the  air  to  enter  freely 
through  the  glottis.     So  prepared  the— 

Mouth-to-mouth  insufflation  is  performed  as  follows  : — The  child  being  placed  on  a  pillow 
on  the  table,  with  its  head  well  back  and  to  the  operator's  left  hand,  the  operator,  after  wiping- 
the  mouth  and  nostrils  clean,  should  seize  the  larynx  between  the  thumb  and  forefinger  of 
tin;  right  hand*  and  press  it  gently  but  firmly  upwards  and  backwards.  This  is  done  with 
tin-,  objed  nl'  facilitating  the  entrance  of  air  into  the  lungs,  and  at  the  same  time  preventing 
any  passing  down  the  oesophagus  into  the  stomach.  The  nostrils  ai'e  then  closed  with  the 
left  nand,  and  the  operator  proceeds  to  distend  the  child's  lungs  witli  air  by  placing  his  lips 
over  its  mouth  and  blowing  steadily  into  it.  Having  done  so,  he  removes  the  hand  from  the 
larynx  ;mi|  gently  aids  in  the  re-expulsion  of  the  air  from  the  lungs  by  pressure  on  the  lower 
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part  of  the  sternum.  This  is  to  be  repeated  twenty-five  or  thirty  times  in  the  minute.  As 
an  example  of  this  mode  of  procedure,  the  following  case,  which  to  us  is  one  of  more  than 
usual  interest,  may  be  related  : — 

In  1850,  while  house  surgeon  to  the  Royal  Maternity  Hospital  in  Edinburgh,  we  extracted 
a  child  by  the  Caesarean  section  after  the  death  of  the  mother.  It  was  only  a  seven-and-a- 
half  months'  child,  and  on  extraction  neither  pulsation  in  the  cord,  nor  the  slightest  movement 
of  the  heart,  was  perceptible.  Mouth-to-mouth  inflation  was  immediately  had  recourse  to, 
in  the  manner  above  described  :  and  after  at  least  ten  minutes' labour  we  succeeded  in  restoring 
the  heart's  action,  which  was  soon  afterwards  followed  by  respiratory  movements,  which, 
though  feeble  for  a  time,  soon  became  sufficiently  strong  for  the  purposes  of  life.  After  the 
lapse  of  thirty-three  years  the  individual  is  not  only  alive,  but  married,  and  the  father  of  a 
family.     Now  living  at  Walworth. 

Artificial  respiration  by  intermittent  pressure  on  the  thorax  and  abdomen. — As  is  familiar 
to  every  one,, a  certain  volume  of  air  can  be  expelled  from  the  thorax  by  forcible  compression 
of  its  walls ;  on  the  removal  of  the  pressure,  the  walls  of  the  chest  return  to  their  former 
position  in  consequence  of  their  own  elasticity,  and  air  rushes  into  the  lungs  in  order  to  fill 
the  vacuum  thereby  produced.  Consequently,  by  a  regular  repetition  and  relaxation  of 
pressure,  a  species  of  artificial  respiration  may  be  induced.  The  volume  of  air  inhaled  and 
expelled  varying  with  the  amount  of  the  pressure. 

Manual  pressure  equal  to  about  thirty  pounds  may  be  with  perfect  safety  applied  to  a 
healthy  adult  human  thorax. 

In  making  the  pressure,  care  is  to  be  taken  to  observe  if  any  food  is  forced  out  of 
the  stomach,  which  may  happen  if  that  viscus  is  full ;  and  if  so,  it  is  necessary  to  prevent  it 

Fig.  209. 


getting  into  the  windpipe.     This  maybe  readily  done  by  placing  the  patient  for  a  few  seconds 
on  his  face  and  forcibly  expelling  the  food  by  pressure  on  the  back. 

The  manual  pressure  ought  to  be  made  on  the  lower  part  of- the  sternum,  for  the  resilience 
of  the  thoracic  walls  is  there  greatest ;  and  pressure  on  the  abdomen  at  the  same  time  is  not 
to  be  omitted,  or  the  diaphragm  will  descend,  and  counteract  the  benefits  derived  from  the 
pressure  made  on  the  lower  part  of  the  chest. 

The.  Silvester  method  of  artificial  respiration,  which  is  by  far  the  most  effectual  mode  of 
obtaining  an  interchange  of  the  pulmonary  gases,  is  performed  by  alternately  raising  and 
depressing  the  arms,  as  exemplified  in  the  figs.  209,210,  which  themselves  describe  the  mode 
of  procedure  more  plainly  than  words  can.  As  is  observed  in  the  figure,  the  patient's  shoulders 
are  not  only  well  raised,  but  his  head  (as  Dr.  Howard  suggested)  thrown  well  back.  On 
bringing  down  the  patient's  arms  they  should  be  gently  and  firmly  pressed  against  the  sides 
of  the  chest,  so  as  still  further  to  diminish  the  cavity  of  the  thorax.  This  pressure  can  be 
exercised  with  greater  facility  and  equal  effect  by  pressing  the  arms  on  the  lower  third  of 
the  sternum.  By  alternating  the  movements  of  the  arms  and  pressure  of  this  kind,  a  regular 
exchange  of  air  can  be  produced,  varying  in  quantity  from  thirty  to  fifty  cubic  inches.  An 
amount  more  than  is  requisite  for  the  purposes  of  resuscitation. 

8.  If  there  be  sufficient  assistance  at  hand,  the  Silvester  method  ought  to  be  employed 
in  all  cases  in  which  artificial  respiration  is  considered  necessary;  but  where  the  medical  atten- 
dant is  alone,  simple  manual  pressure  is  the  quickest  and  easiest  that  can  be  adopted.  It 
only  differs  from  the  Silvester  method  in  this  respect,  that  in  it  the  air  is  forcibly  expelled 
from  the  lungs,  and  then  allowed  to  enter,  in  consequence  of  the  vacuum  produced  in  the 
thorax  by  the  re-expanding  of  the  walls  by  their  own  elasticity :  while  in  Silvester's  method 
the  air  is  forcibly  inhaled  and  expelled  by  raising  and  depressing  the  ribs.     In  both  cases  the 
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respirations  should  amount  to  at  least  thirty,  or  even  forty  per  minute.  The  natural  respira- 
tions are  only  eighteen  per  minute  ;  but  in  cases  of  resuscitation,  as  our  object  is  to  arterialise 
the  blood  even  more  rapidly  than  in  health;  and  as  we  cannot  introduce  by  artificial  means 
the  same  amount  of  air  that  is  taken  in  by  the  normal  efforts,  we  must  proportionally  increase 
the  number  of  the  respirations. 

9.  Should  the  apnoea  be  the  result  of  mechanical  constriction  of  the  chest,  as  from  a  fall 
of  earth  or  stones,  by  which  one  or  more  of  the  ribs  may  have  been  broken,  the  manual 
pressure  and  other  ready  methods  are  to  be  avoided,  and  artificial  respiration  by  means  of  the 
Silvester  method  alone  employed. 

10.  As  soon  as  natural  respiratory  movements  recommence,  cease  the  employment  of 
artificial  means,  unless  the  efforts  are  feeble  and  imperfect,  when  they  may  still  be  aided  for 
a  time  with  advantage. 

11.  As  soon  as  the  patient  is  capable  of  swallowing — and  sooner,  if  a  stomach-pump  be  at 
hand— administer  a  cupful  of  warm  coffee  or  tea,  with  a  couple  of  drachms  of  spiritus  etheris 
nitrici  in  it ;  or  if  that  is  not  at  hand,  a  tablespoonful  or  two  of  brandy  or  other  spirit. 

12.  Use  warm  frictions  all  over  the  body,  more  especially  on  the  limbs,  to  aid  the  circula- 

Fig.  210. 


tion ;  and  the  more  the  skin  is  exposed  to  dry  warm  air  the  better,  as  even   cutaneous 
respiration  aids  in  the  arterialisation  of  the  blood. 

13.  When  the  temperature  of  the  body  is  much  reduced,  as  in  cases  of  drowning  during 
the  cold  winter  months,  aid  in  restoring  it  by  means  of  a  hot-water  or  air  bath.  If  by  the 
latter,  place  the  head  of  the  patient  so  as  to  keep  the  rarefied  hot  air  from  entering  the  lungs. 
Artificial  respiration  by  pressure  and  frictions  with  the  hand  can  both  be  readily  applied  while 
the  body  is  in  a  warm  bath.  The  bath  should  not  be  too  hot  (not  above  110°  P.),  as  it  is 
not  desirable,  for  the  reasons  formerly  given,  to  raise  the  bodily  temperature  above  its  normal 
standard.  Nor  should  the  body  be  retained  in  the  hot  bath  after  the  normal  temperature 
has  been  restored. 

Treatment  after  the  breathing  has  become  natural. — a.  Give  the  patient  some 
warm  nutriment,  to  which  a  small  quantity  of  stimulant  is  added  ;  beef-tea,  chicken-soup, 
coffee,  or  tea  with  one  or  two  tablespoonfuls  of  brandy. 

b.  Put  him  into  a  well-aired  bed  with  hot  bottles  to  his  feet,  and  encourage  sleep. 

c.  Let  him  be  carefully  watched  during  sleep  in  case  of  secondary  apnoea ;  at  the  slightest 
symptom  of  which  let  gentle  frictions  and,  if  necessary,  artificial  respiration  be  again  had 
recourse  to,  and  give  volatile  stimulants,  such  as  the  spiritus  ammonite  aromatici,  or  spiritus 
etheris  nitrici. 

George  Hakley. 
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UNDER  the  term  '  parasites '  might  properly  be  included  all  the  organised  beings  which 
exist  during  a  part  or  the  whole  of  their  life  at  the  expense  of  other  living  animals  or 
plants.  In  this  sense  an  innumerable  host  of  creatures  would  be  included  under  the  term, 
belonging  to  both  the  animal  and  vegetable  kingdoms.  These  have  been  divided  into  true 
and  false  parasites ;  and  the  former  have  even  by  some  writers  been  erected  into  a  distinct 
class,  or  rather  into  distinct  classes,  under  the  names  of  ento-  and  epi-  zoa,  or  ento-  and  epi- 
phyta ;  but,  in  a  scientific  point  of  view,  it  is  obviously  improper  to  maintain  any  such  classifi- 
cation. 

Parasitism  is  to  be  regarded  more  as  an  accident  than  as  an  essential  attribute  ;  and  the 
mere  circumstance  that  an  organism  lives  at  the  expense  of  another  living  being  affords  no 
valid  ground  of  distinction  between  it  and  others  whose  nutriment  is  derived  from  dead 
organic  matter.  It  is,  moreover,  now  universally  admitted  that  all  the  so-termed  entozoa, 
&c,  belong  to  some  one  or  other  of  the  larger  groups  of  non-parasitic  forms  already  con- 
stituted in  either  kingdom.  In  the  case,  for  instance,  of  parasitic  animals,  we  find  not  only 
that  they  nearly  all  belong  to  the  sub-kingdom  Annulosa,  but  that  they  also  fall  into  existing 
classes  in  it.  The  most  that  can  be  said  of  any  among  them  is  that  they  appear  to  constitute 
groups  of  ordinal  value. 

In  any  general  account  of  the  subject,  therefore,  parasites  would  have  to  be  regarded  in 
their  relations  to  numerous  closely-allied  forms  ;  and  the  study,  consequently,  would  be  one  of 
very  great  extent.  It  is  also,  from  many  circumstances  connected  with  their  life-history,  one 
of  extreme  interest  both  to  the  naturalist  and  the  physiologist.  Here,  however,  we  have  to 
do  almost  exclusively  with  the  surgeon  ;  and  the  limits  and  objects  of  an  article  like  the 
present  preclude  both  the  possibility  and  the  necessity  of  considering  the  subject  in  any  such 
extent.  We  propose,  therefore,  to  give  an  account  only  of  those  parasites  the  consequences 
of  whose  invasion  are  likely  to  be  brought  under  surgical  treatment ;  and  in  doing  this  to 
enter  only  so  far  into  their  natural  history  as  may  be  necessary  for  the  suggestion  of  curative 
or  prophylactic  measures. 

The  principal  parasitic  organisms  belonging  to  the  animal  kingdom,  including  both  Ecto- 
and  Entozoa,  are  found  in  the  classes  Infusoria,  Scolecjda,  Arachnida,  and  Insecta. 

I.  Infusoria. — Four  or  five  minute  organisms  belonging  to  this  heterogeneous  class  have 
been  described  as  occurring  in  the  human  subject.  They  belong  to  the  families  Monadina  and 
Holotricha.  The  former  includes  all  infusory  animalcules  presenting  a  simple  and  apparently 
homogeneous  body,  furnished  at  one  end  with  one  or  more  elongated  vibratile  filaments.  The 
family,  however,  is  a  very  doubtful  one  in  its  relations  to  the  animal  kingdom,  and  it  is  pretty 
certain  that  the  majority,  if  not  the  whole,  of  the  Monadina  merely  represent  the  motile 
zoospores  of  various  algae  or  fungi.  It  is  also  extremely  doubtful  whether  they  should  in 
any  case  be  regarded  as  parasites,  and  not  rather  as  merely  the  accidental  concomitants  of 
putrefaction. 

The  supposed  parasitic  Monadina  belong  to  the  genera  Cercomonas  and  Trichomonas ;  the 
former  characterised  by  the  presence  of  a  single  vibratile  filament,  and  the  latter  by  that 
of  two  or  more.  The  species  of  Cercomonas  noted  as  parasitic  are,  C.  intestinalis,  C.  uri- 
narius,  and  C.  saltans.  The  situations  occupied  by  two  of  these  forms  are  sufficiently  indicated 
in  their  names,  whilst  the  last  is  described  as  occurring  in  the  discharge  on  the  surface  of  foul 
sores ;  but  its  occurrence  must  be  very  rare,  to  judge  from  our  own  observations. 

The  only  species  (T.  vaginalis)  referred  to  the  genus  Trichomonas  presents  points  of 
rather  more  interest.  Originally  noticed  by  M.  Donne  in  the  mucus  of  the  vagina,  he  at  first 
supposed  it  to  be  diagnostic  of  a  gonorrhceal  discharge,  but  subsequent  observations  by  himself 
and  others  have  shown  that  this  is  not  the  case.  In  fact,  according  toKolliker  and  Scanzoni, 
it  was  found  in  the  majority  of  the  women  examined  by  them,  either  pregnant  or  not.  Its 
presence  would  appear,  nevertheless,  always  to  be  accompanied  by  some  morbid  condition  of 
the  vaginal  secretion,  though  that  need  not  be  exclusively  of  a  specific  nature.  It  is  to  be 
remarked,  moreover,  that  its  habitat  is  exclusively  the  vagina,  as  it  is  never  found  even  in 
the  cervix  uteri.  The  animalcules  vary  in  length  from  0m,008  to  Cm-018,  and  they  are  usually 
furnished,  in  addition  to  the  whip-like  appendages,  with  a  few  cilia  at  their  base.  In  their 
natural  nidus  they  exhibit  active  movements,  which,  however,  soon  cease  on  the  addition  of 
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water,  in  which  they  swell  up  into  a  spherical  form,  arid  assume  very  much  the  appearance  of 
ciliated  epithelium-cells,  for  which  they  have  sometimes  heen  mistaken. 

In  the  family  Holotricha,  among  the  true  ciliate  infusoria,  the  only  parasitic  form  observed, 
if  it  really  deserve  the  name,  is  a  species  of  Paramecium  described  by  Malmsten  as  occurring 
in  the  caecum  and  colon. 

II.  Scolecida. — Of  the  seven  orders  into  which  this  class  or  subclass  of  Annulosa  has 
been  divided,  five  may  be  said  to  be  composed  almost  entirely  of  parasitic  organisms,  amongst 
which  are  included  all  the  more  important  forms  likely  to  interest  the  medical  practitioner. 
But  of  these  all  that  it  appears  necessary  here  to  notice  are — 

1.  The  Tseniada,  or  tape-worms. 

2.  The  Trematoda,  or  fluke- worms. 

3.  The  Nematoda,  or  thread-worms. 

4.  The  Gordiacea,  or  hair-worms. 

I.  The   Tceniada,  or  tape-ivorms — sometimes  also  termed    Cestoidea  or   Cestoda,  and  in 
which  are  also  included  the  so-termed  Cystica,  or  cyst-worms — constitute  an  order  which  is 
of  almost  equal  importance  to  both  the  physician  and  the  surgeon  ;  for  which  reason,  and 
especially  in  a  prophylactic  point  of  view,  it  will  be  advisable  to  give  a  brief  life  history  of 
its  more  remarkable  members.     In  addition  to  the  characters  they  possess  in  common  with 
all  the  platyelmia,  the  tseniada  may  be  distinguished  by  the  following.     They  have  neither 
mouth  nor  intestine  ;  and  in  the  mature  or  sexual  condition   are  united  into  a  continuous 
band  or  chain,  originating  in  an  individual  or  zooid,  which  itself  never  reaches  sexual  maturity, 
but  continues  to  throw  off  a  succession  of  buds  or  gemmae,  each  of  which  becomes  a  perfect 
hermaphrodite  individual,  though  remaining  attached  to  the  colony  of  which  it  forms  a  link, 
for  a  considerable  length  of  time.     The  separate  zooids  constituting  this  compound  growth, 
or  strobila,  become  more  and  more  developed  as  their  distance  from  the  primary  joint  increases, 
until,  having  reached  full  maturity,  they  are  successively  detached,  either  spontaneously  or 
accidentally,  and  pass  out  of  the  body  with  the  fasces.     The  primary  zooid  remains  all  the 
time  attached  to  the  intestinal  mucous  membrane  of  the  host  by  one  or  other  of  the  organs 
mentioned  above.     This  individual  is  termed  a  scolex,  and  each  separate  joint  or  sexual 
zooid  budded  from  it  a  proglottis.     This  is  the  condition  of  the  entozoon  when  it  forms  what 
is  termed  a  tcenia,  or  tape-worm,  which  consequently  must  be  taken  to  represent  a  chain  or 
continuous  succession  of   distinct  zooids  gradually  arriving  at    sexual  maturity,  and  then 
thrown  off.     In  this  state  it  is  always  found  within  the  intestinal  canal,  or,  as  in  some  fishes, 
in  diverticula  from  it.    In  another  condition,  however,  the  tsenioid  entozoa  are  invariably  found 
in  the  parenchymatous  tissues  of  the  body  external  to  the  intestinal  tract ;  but  here  they  ex- 
hibit a  totally  different  aspect,  constituting,  in  fact,  the  so-termed  cystica,  or  cyst-worms.     It 
is  also  a  remarkable  circumstance  that,  so  far  as  is  known,  with  the  exception  of  the  human 
subject,  the  tsenioid  and  the  cystic  states  of  the  same  species  are  never  found  in  the  same 
anirnal.     The  cyst-worms  of  one  animal  give  rise  to  tape-worms  in  another,  and  vice  versa  ; 
and  what  is  equally  remarkable  is  the  fact  that  these  are  in  almost  all  cases  reciprocally  herbi- 
vorous and  carnivorous  or  omnivorous  species.     As,  for  instance,  the  cyst-worm  of  the  sheep 
or  rabbit  will  produce  tape-worms  in  the  dog  and  cat,   those  of  the  pig  and  ox  become  tape- 
worms in  man,  &c.     This  curious  state  of  things  arises  in  the  following  way  :  The  mature 
proglottis  of  the  taenia  is  filled  with  ova,  each  of  which,  within  a  firm  and  peculiarly  resis- 
tant shell,  contains  a  minute  active  embryo,  which,  from  its  being  armed  with  six  hook-like 
boring  implements,  has  been  termed   a  '  six-hooked  embryo,'  or  '  hexacanthus.'     For  the  ex- 
clusion of  this  embryo,  it  appears,  from  repeated  observations  and  experiments,  to  be  neces- 
sary that  the  ovum  should  be  subjected  to  the  solvent  action  of  the  gastric  juice  in  the  stomach 
usually  of  another  species  of  animal  than  that  in  which  the  proglottis  was  nurtured.     But 
when  thus  liberated  from  its  durance  the  '  hexacanthus '  speedily  makes  its  way  through  the 
walls  of  the  intestine  of  its  new  host,  and  effects  a  lodgment  in  the  tissues  of  the  body,  after 
a  migration  of  greater  or  less  extent.     Having  reached  its  ultimate  destination,  the  hooks  are 
thrown  off,  and  the  embryo  is  transformed  into  a  cyst-worm,  which  differs  according  to  the 
species  of  tape-worm  from  which  it  originated.     This  is  the  general  mode  of  proceeding  in  the 
tteniada  ;  and  it  will  consequently  be  seen  how  the  cystica,  which  were  formerly  regarded  as 
a  distinct  class,  are  nothing  more  than  one  phase  in  the  life-cycle  of  the  tseniada.     The  only 
apparent  exception,  as  yet  observed,  to  the  rule,  that  for  the  exclusion  of  the  active  embryo  the 
ovum  containing  it  must  pass  through  the  stomach  of  an  animal,  is  that  of  Bothriocephalus 
latus,  in  which  it  would  appear  that  the  embryos  are  capable  of  living  in  water,  after  escap- 
ing from  the  ovum,  in  the  form  of  a  ciliated   infusorium   or  planula  ;  and  it  is  a  curious 
circumstance  that  in  this  species  the  egg-shell  is  furnished  with   a  sort  of  movable  lid  to 
facilitate  the  escape  of  the  embryo. 

The  various  forms  of  cyst-worms  have  received  the  generic  names  of  Cysticercus, 
Ceenurus,  .Echinococcus,  and  Anthocephalus ;  and  it  is  with  the  tseniada  in  this  phase  only  that 
we  have  here  much  concern,  the  tape-worms  themselves  coming  more  properly  under  the 
notice  of  the  physician. 

(1.)  The  cystic-scolex  of  the  common  tape-worm  is  the  Cysticercus  celluloses  of  authors. 
The  mosl  usual  habitat  of  this  species  is  the  muscular  tissue  of  the  pig,  which  when  thus 
affected  is  said  to  be  '  measly.'     It  is  frequently  met  with,  however,  in  other  situations  and  in 
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other  animals,  especially  in  man.  It  is  distinguished  by  its  quadrangular  head,  short  neck, 
thickened  anteriorly,  its  long  cylindrical  body,  and  elliptical  caudal  vesicle,  which,  when  the 
worm  is  lodged  in  the  muscles,  has  its  long  diameter  in  the  direction  of  the  fibres.  Nothing 
very  positive  is  known  respecting  the  earliest  stages  of  the  development  of  the  '  six-hooked 
embryo,'  as  it  does  not  appear  by  any  means  quite  certain  that  the  peculiar  elongated  cysts 
in  muscle  hrst  noticed  by  Hessling,  and  afterwards  more  fully  described  by  Mr.  Rainey,1  have 
any  actual  relation  to  this  Cysticercus. 

In  the  earliest  stage  at  which  it  has  been  positively  made  out  the  worm  is  about  1  milli- 
metre in  length,  and  nearly  spherical  in  shape.  It  is  formed  at  this  time  simply  of  a  minute 
vesicle,  whose  walls  exhibit  a  distinct  and  rich  plexus  of  vessels,  within  the  smallar  branches 
of  which  vibratile  tags  are  visible,  whilst  the  interior  of  the  vesicle  is  tilled  with  a  clear  fluid. 
On  one  part  of  the  wall  the  rudiment  of  the  head  or  future  scolex  may  be  seen  as  a  small 
opaque  spot.  The  development  of  this  part  gradually  proceeds,  until  at  length  it  attains  its 
full  size  and  projects  into  the  interior  of  the  large  cyst,  invaginated  as  it  were,  in  a  sac  formed 
from  the  internal  layer  of  the  cyst.  At  first  the  '  head '  is  straight ;  but  as  it  increases  in 
size  it  becomes  bent  at  nearly  a  right  angle,  and  eventually  at  its  lower  or  inner  extremity  the 
characteristic  acetabula  and  hooks  of  the  Taenia  make  their  appearance.  The  entire 
course  of  development  up  to  the  completion  of  the  cysticercal  condition  appears  to  require 
between  two  and  three  months.  How  long  the  parasite  may  remain  in  this  stage  within  the 
tissues  of  its  host  is  unknown,  though  it  would  appear  from  the  observations  of  Stich  ~  not  to 
exceed  a  few  years  at  most. 

Though  comparatively  rare  among  ourselves,  it  seems  that  in  some  countries  the  occurrence 
of  Cysticercus  celluloses  as  a  human  parasite  is  by  no  means  uncommon.  This  difference  it  is 
not  easy  to  account  for,  unless,  with  Leuckart,  we  admit  the  possibility  of  self-infection  from 
the  ova  of  the  tape-worm,  and  consequently  that  a  difference  in  habits  of  cleanliness  or  care 
may  be  followed  by  corresponding  consequences.  It  is  not  improbable,  however,  that  a  greater 
frequency  of  occurrence  of  Cysticerci  in  the  pig  in  any  country  will  lead  to  a  greater  frequency  of 
occurrence  of  the  tape-worm  in  man  ;  and  the  more  especially  so,  when,  as  is  the  case  in  many 
parts  of  Germany,  large  quantities  of  pig's-flesh  in  an  almost  uncooked  or  raw  state  are  con- 
sumed. As  a  proof  of  the  frequency  of  Cysticercus  cellulose  in  certain  districts,  we  may 
mention  that  Rudolphi  states-  that  in  his  experience  it  was  met  with  in  about  one  body  in 
fifty-six  of  those  brought  into  the  dissecting-room  at  Berlin  ;  and  it  would  seem  that  in  many 
parts  of  Germany  scarcely  a  year  passes  in  any  anatomical  school  without  instances  of  its 
occurrence.  These  instances,  however,  have  for  the  most  part  only  been  discovered  after  death  ; 
the  presence  of  the  parasite  when  lodged  in  the  muscular  tissue  being,  except  in  rare  cases, 
apparently  unattended  with  any  symptoms. 

The  comparative  frequency  of  Cysticercus  in  the  different  organs  or  tissues  may  be  stated 
in  the  following  order: — 

The  muscular  tissue,  or  rather  perhaps  the  inter-muscular  connective  tissue;  the  brain  and 
eye  ;  heart ;  lungs  ;  liver  ;  and,  more  rarely,  the  kidney  and  lymphatic  glands.  The  spleen, 
and  even  the  osseous  tissue,  according  to  Stich,  are  not  exempt  from  its  invasion;  though 
with  respect  to  the  latter  situation  at  anjr  rate  considerable  doubts  of  its  occurrence  may 
reasonably  be  entertained.  It  may  be  observed,  also,  that  in  cases  where  Cysticerci  are  found 
in  the  muscular  tissues,  they  usually  exist  in  vast  numbers  ;  whilst  in  cases  where  they  occupy 
other  situations,  they  are  usually  few  in  number,  or  even  solitary.  As  regards  the  human  sub- 
ject, it  has  been  suggested  by  Leuckart  3  that  where  the  parasite  has  been  found  in  consider- 
able numbers,  it  has  been  in  cases  of  what  may  be  termed  self-infection  conveyed  by  the  pas- 
sage of  a  tape- worm  or  of  a  proglottis,  or  it  may  be  of  some  ova  alone,  into  the  stomach.  The 
not  infrequent  concurrence  of  Cysticerci  in  the  tissues  with  tape-worms  in  the  intestine  affords, 
as  he  remarks,  a  strong  proof  of  this.  Von  Grafe  relates  that  of  thirteen  individuals  treated 
by  him  for  Cysticerci  in  the  eye,  five  were  also  infested  with  tape-worm.  The  fact,  at  any 
rate,  points  to  the  necessity  of  care,  in  persons  so  affected,  not  to  infect  themselves  with  the 
mature  ova  either  externally  or  internally.  For  it  is  not  improbable  that  the  '  hexacanthus '  may 
be  liberated  from  the  ovum  by  mechanical  violence  as  well  as  by  the  solvent  action  of  the 
gastric  juice ;  and  when  thus  liberated,  it  may  be  capable  of  making  its  way  as  easily  through 
the  membranes  of  the  eyeball  as  of  the  intestine. 

With  respect  to  the  symptoms  produced  by  Cysticercus  cellulosce,  it  has  been  already  said 
that  when  confined,  as  is  most  usual,  to  the  muscular  or  subcutaneous  connective  tissues,  the 
parasite  appears  to  be  wholly  innocuous.  The  power  even  of  the  affected  muscles  is  not  not- 
ably impaired ;  and  this  is  the  case,  it  would  seem,  with  the  heart  as  elsewhere.  Nor  do  the 
adventitious  cysts  in  which  the  worm  is  lodged  seem  to  be  liable  to  spontaneous  inflammation, 
though  instances  are  recorded  of  their  becoming  inflamed  and  suppurating  in  consequence  of 
pressure  or  external  injury  in  exposed  situations,  as  on  the  extremities,  nates,  &c. 

It  is  far  otherwise,  however,  when  the  entozoon  has  penetrated  into  the  eye  or  brain. 
Passing  over,  here,  the  symptoms  arising  from  its  presence  in  the  latter  situation,  we  will  re- 
fer more  particularly  to  the  morbid  phenomena  produced  by  it  in  the  organ  of  vision.  For  our 
knowledge  of  this  subject  we  are  chiefly  indebted  to  Professor  von  Grafe,  who  seems  to  have 
enjoyed  abundant  opportunities  of  studying  it.     His  papers  will  be  found  principally  in  the 

1  Phil.  Trans.  1857,  p.  111. 

2  Annul,  d.  Charlie  Kranttenhauses,  1854,  p.  170.  3  Mensch.  Parasit.  p.  281. 
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Archivf'dr  Ophthalmologie  for  1857.  In  the  eye  the  Cysticercus  presents  itself  in  two  differ- 
ent conditions,  free  and  encysted.  The  former  occurs  only  in  the  aqueous  chamber,  or  in  the 
crystalline  body,  or  rather  its  capsule ;  and  it  is  considered  probable  that  these  free  embryos 
have  escaped  into  those  situations  from  cysts  originally  lodged  in  the  coats,  and  especially  in 
the  iris  or  choroid.  Occasionally,  however,  when  in  the  crystalline  lens,  the  vermicule 
becomes  surrounded  with  a  secondary  cyst.  The  changes  and  injurious  effects  produced  varv, 
of  course,  according  to  the  situation  occupied  by  the  Cysticercus.  In  the  subconjunctival 
connective  tissue  its  presence  is  rarely  manifested  by  any  symptom  beyond  occasional  slight 
conjunctivitis.  But  when  lodged  in  the  aqueous  chamber  the  consequences  are  more  impor- 
tant ;  for  not  only  does  it  directly  hinder  the  free  passage  of  the  rays  of  light,  but  the  irrita- 
tion caused  by  it  is  often  accompanied  with  a  chronic  inflammation  of  the  surrounding 
membranes.  And  the  effects  when  in  the  deeper  parts  of  the  organ  are  still  more  serious.  Here, 
it  may  be  lodged,  enclosed  in  a  capsule,  either  beneath  the  retina  or  in  the  vitreous  humour. 
It  is  probable  that  it  always  makes  its  way  through  the  retina  to  reach  the  latter  situation. 
The  presence  of  the  parasite  on  or  near  the  retina  and  choroid  induces  chronic  inflammation 
and  disorganisation  of  those  important  parts,  eventually  leading  even  to  total  blindness. 

The  objective  signs  of  the  presence  of  a  Cysticercus  in  the  eye  are  extremely  obscure  with- 
out the  aid  of  the  ophthalmoscope.  But  with  the  aid  of  that  instrument  the  parasite  may  be 
detected  in  the  bottom  of  the  globe,  where  it  appears  in  the  form  of  a  light-coloured  or  semi- 
transparent  vesicular  swelling,  whose  position  with  relation  to  the  retina  may,  in  some  cases, 
be  determined  by  the  appearance  of  the  capillary  vessels.  When  the  cyst  is  covered  in  front 
by  the  retina,  the  vessels  of  that  coat  will  be  seen  coursing  over  the  little  swelling  ;  but  when 
it  is  lodged  in  the  vitreous  humour  or  on  the  inner  surface  of  the  retina,  the  vessels,  it  is  said, 
will  be  seen  to  terminate  suddenly  as  they  pass  behind  the  tumour.  The  prognosis,  in  most 
cases,  will  be  more  favourable  in  the  latter  case  than  in  the  former. 

(2.)  T.  echinococcus. — Another  and  far  more  familiar  tpenioid  entozoon  is  that  of  which  the 
Acephalocyst  and  Echinococcus  represent  the  cystic  and  scolecid  conditions.  The  taenia  or 
strobila  of  this  species  is  at  present  known  to  occur  only  in  the  dog  and  wolf.  It  is  of  small 
size,  and  usually  exists  to  the  number  of  many  thousands  among  the  villi  of  the  small  intestine, 
where  the  tsenise  are  rendered  apparent  by  the  white  colour  of  the  mature  proglottides. 

The  ordinary  form  in  which  this  entozoon  occurs  in  the  human  subject  is  that  of  a  semi- 
transparent  globose  vesicle,  with  highly-elastic  laminated  walls,  lined  with  a  finely-granular 
layer,  and  which  is  lodged,  sometimes  in  great  numbers  together,  in  the  parenchyma  of  the 
liver,  lungs,  or  other  solid  viscera,  or  in  the  connective  tissue  in  almost  any  part  of  the  body 
usually  enclosed  in  a  distinct  capsule  formed  by  exudation  into  and  the  consolidation  of  the 
surrounding  tissue. 

Hydatid  cysts  are  capable  of  multiplying  themselves  in  other  ways  ;  and  it  is  to  this  pro- 
perty that  their  destructive  power  is  mainly  due.  Although  an  individual  cyst  may  singly 
attain  to  enormous  dimensions,  it  is  more  from  their  rapid  and  continued  propagation  that  the 
large  hydatid  tumours,  and  consequent  great  mischief  caused  by  them,  are  produced.  This 
multiplication  takes  place  by  what  may  be  termed  a  sort  of  gemmation  or  proliferation  in  the 
walls  of  the  cyst;  and  it  is  effected  in  two  or  three  different  ways.  (1)  The  secondary 
cysts  arise  in  the  substance  of  the  walls  of  the  parent  hydatid  ;  and  when  they  have  reached 
a  certain  size  become  detached,  and  are  then  capable  of  independent  growth,  and  of  again 
themselves  throwing  off  similar  buds ;  and  so  on  ad  infinitum.  (2)  The  secondary  cysts  may 
be  protruded  and  thrown  off  either  on  the  exterior  or  into  the  interior  of  the  parent  vesicle. 
In  the  former  case  we  have  the  exogenous  form  of  hydatid,  or  the  E.  scolecipariens  of  Kiichen- 
meister ;  and  in  the  latter  is  produced  the  well-known  endogenous  or  '  pill-box  '  hydatid  of 
authors.  Both  forms  occur  in  the  human  subject,  though  the  latter  by  far  the  more  frequently, 
and  they  may  both  even  be  found  in  the  same  subject.  In  either  case  the  multiplication  is 
sometimes  carried  to  an  enormous  extent,  and  yet  in  the  whole  number  of  hydatids  not  a 
single  Echinococcus  will  be  found.  Professor  Leuckart  mentions  a  case  of  a  woman  about 
sixty  years  of  age  who  had  a  tumour  for  many  years,  which  was  supposed  to  arise  from  an 
extra-uterine  fcetation,  but  on  examination  after  death  was  found  to  be  caused  by  a  colossal 
acephalocyst  springing  originally  from  the  liver,  but  which  had  gradually  filled  the  abdomen 
with  a  sac  weighing  with  its  contents  about  thirty  pounds.  In  its  interior  were  many  thou- 
sands of  secondary  cysts,  from  the  size  of  a  pea  to  that  of  the  fist ;  but  not  a  single  '  head  ' 
or  hooklet  was  anywhere  discernible. 

Acephalocysts  with  several  hundreds  of  secondary  cysts  are  not  uncommon  :  but  usually 
the  number  of  the  latter  is  under  a  hundred,  and  generally  perhaps  from  twenty-five  to  fifty. 

('■))  A  third  modification  in  the  mode  of  development,  or  rather  of  multiplication  of 
hydatids,  has  been  described  under  the  name  of  E.  multilocularis.  In  this  form  the  cysts 
never  attain  to  anything  like  the  dimensions  of  the  two  former,  rarely  exceeding  those  of  a 
millet-seed,  or  at  most  of  a  pea.  But  though  of  these  small  dimensions,  the  cyst  is  capable 
of  producing  compound  growths  of  considerable  size,  consisting  of  aggregations  of  vesicles 
imbedded  in  a  common  stroma.  When  a  mass  of  this  kind  is  cut  across,  it  presents  in  the 
interior  innumerable  minute  cavities  of  irregular  form,  separated  by  condensed  connective 
tissue,  and  containing  a  tolerably  transparent  gelatinous  material.  Running  amongst  them 
may  be  seen  the  atrophied  remains  of  the  bile-ducts  or  blood-vessels,  &c.  Growths  of  the 
kind  have  hitherto  been  observed  only  in  the  liver  ;  but  as  there  appears  to  be  no  reason  why 
they  should  not  occur  elsewhere,  it  may  be  useful  to  advert  a  little  further  to  them.     The 
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alveolar  structure  and  the  gelatiiriform  nature  of  the  contents  of  the  cysts  naturally  led 
observers  at  first  to  suppose  that  they  constituted  a  form  of  colloid  cancer,  the  occasional 
presence  of  eclunococcus  heads  or  hooklets  being  deemed  a  merely  accidental  complication. 
Virchow,1  however,  has  clearly  pointed  out  the  correspondence  between  the  so-termed  colloid 
masses  and  minute  echinococcus-cysts.  His  observations  have  since  been  amply  confirmed  by 
Professor  Leuckart,3  who  has  fully  satisfied  himself  that  all  the  cysts,  down  to  the  smallest, 
present  the  well-known  characters  of  the  common  acephalocyst.  He,  moreover,  ascertained 
that  the  eckinococcusdieads  contained  in  them  were  identical  with  those  found  in  the  usual 
hydatids,  and  that  the  multiplication  of  the  cysts  followed  the  type  of  E.  altricipariens. 

The  connection  between  the  hydatid  cysts  and  the  taenia,  from  which  they  are  derived, 
hardly  requires  to  be  here  pointed  out,  after  what  has  been  said  on  the  general  mode  of 
development  of  the  teeniada.  The  strobila  in  the  intestine  of  the  dog  throws  off  proglottides 
containing  the  mature,  ova,  which,  on  passing  into  the  stomach  of  another  animal,  liberate 
the  enclosed  embryos,  which  make  their  way  through  the  walls  of  the  intestine,  penetrating 
either  directly  into  the  contiguous  connective  tissue,  or  into  the  blood-vessels,  by  which  they 
may  be  conveyed  through  the  branches  of  the  portal  system  into  the  liver,  or  through  other 
channels  into  all  parts  of  the  body.  Hydatids  consequently,  even  to  a  far  greater  extent  than 
Cysticerci,  may  be  found  in  any  part  and  in  any  of  the  tissues,  including  the  bones  themselves. 
In  some  respects,  however,  the  two  forms  of  cystic  worms  seem  to  affect  different  tissues  by 
preference.  The  most  common  seat  of  the  Cysticercus  is,  as  has  been  said,  the  muscular 
system — a  situation  in  which  acephalocysts  rarely  occur.  The  eye  and  brain,  also,  are  more 
rarely  invaded  by  acephalocysts  than  by  Cysticerci.  By  far  the  most  common  situation  for 
hydatids  in  the  human  subject  is  the  liver.  In  other  situations,  out  of  nearly  200  cases, 
Professor  Leuckart  states  that  in  about  40  the  luno-s  were  the  seat  of  invasion  ;  in  30,  the 
muscular  and  subcutaneous  connective  tissue  ;  in  30,  the  kidneys ;  in  20,  the  lower  pelvis  ; 
in  20,  the  nervous  centres;  in  17,  the  bones;  and  in  10  the  heart.  In  the  remaining  17  the 
parts  invaded  were  the  orbit,  eyeball,  mouth,  thyroid  body,  walls  of  uterus,  &c.  In  general, 
in  man,  hydatids  are  confined  to  a  single  locality,  though  this  is  by  no  means  always  the  case. 

The  frequency  of  occurrence  of  hydatids  appears  to  vary  much  in  different  parts  of  the 
world.  In  this  country,  and  in  Europe  generally,  they  are  but  rarely  met  with  ;  whilst  in 
Iceland  it  would  seem  that  one-lifth  or  one-sixth  of  the  entire  population  sutlers  from  their 
invasion.  In  any  case  the  poor  appear  to  be  more  often  affected  than  the  rich — a  circum- 
stance easily  explicable  by  their  different  habits. 

The  growth  of  hydatid  tumours,  when,  from  their  external  situation  or  from  other  circum- 
stances, their  existence  is  early  manifested,  appears  to  be  extremely  slow.  Thus  Velpeau  removed 
a  hydatid  tumour  from  the  axilla,  which  in  six  months  had  only  reached  the  size  of  a  walnut ; 
and,  in  another  case,  the  tumour  had  attained  the  size  of  the  fist  in  about  a  twelvemonth.  The 
endogenous  or  'pill-box'  hydatid  is  probably  slower  of  growth  than  the  other  varieties, 
although  in  process  of  time  it  may  acquire  far  greater  dimensions.  The  ill  effects  of  a  hydatid 
growth  vary,  of  course,  according  to  its  site.  The  more  important  situation  in  which  tumours 
of  this  kind  present  themselves  to  the  surgeon's  notice  are  in  the  liver,  eye,  bones,  and  in 
external  situations  in  any  part  of  the  body.  A  not  unfrequent  situation,  also,  is  the  lower 
pelvis,  where  by  its  growth  the  tumour  may  so  far  impede  the  functions  of  the  bladder,  uterus, 
or  rectum,  as  to  call  for  operative  interference.  The  diagnosis,  however,  of  such  cases  is 
extremely  difficult,  as  similar  symptoms  may,  as  is  obvious,  arise  from  tumours  of  almost  any 
kind  in  the  same  situation.  The  distinction,  perhaps,  might  be  drawn  more  from  collateral 
circumstances  or  negative  proof  than  from  any  positive  symptoms.  When  developed  in  the 
interior  of  a  bone,  the  signs  of  a  hydatid  growth  would  be  equally  obscure  until  the  tumour 
had  reached  considerable  dimensions,  or  an  exploratory  opening  had  perhaps  been  made. 

When  it  occurs  in  the  eye,  the  effects  of  an  acephalocyst  would  be  much  the  same  as  those 
produced  by  a  Cysticercus,  except  that  as  the  growth  of  the  latter  is  far  more  rapid,  the  ill 
consequences  of  the  parasite  are  slower  of  development  in  the  one  case  than  in  the  other. 
The  distinction  during  life,  however,  would  be  extremely  difficult,  and  of  no  practical 
importance. 

Although  the  duration  of  hydatid  tumours  is  generally  very  prolonged — in  fact  lasting 
for  the  whole  of  life— it  not  unfrequently  happens  that  they  die,  as  it  were,  at  an  early 
period,  and  either  cause  suppuration,  and  are  thus  discharged,  or  become  cretiiied  and  wholly 
innocuous. 

The  best  treatment  of  a  hydatid  tumour  appears  to  be  that  of  making  a  free  opening 
into  it,  so  as  to  give  exit  to  the  contents  and  a  vent  to  any  subsequent  discharge.  In  cases 
of  hydatid  tumour  of  the  liver,  it  has  been  proposed,  and  the  proposal  has  been  occasionally 
carried  out  with  success,  to  make  the  incision  at  tAvo  intervals  when  there  was  reason  to 
suppose  that  no  adhesion  existed  between  the  wall  of  the  abdomen  and  the  coverings  of  the 
cyst.  But  in  the  majority  of  cases  it  will,  perhaps,  be  better  to  wait  until  there  is  fair  reason 
to  conclude  that  adhesion  has  been  set  up.  The  injection  of  the  cysts  with  various  solutions, 
as  of  iodine,  perchloride  of  iron,  nitrate  of  silver,  &c,  has  been  practised  ;  and  some  have 
thought  with  good  effect.  As  the  wall  of  the  cavity  containing  the  acephalocysts  is  in  some 
respects  analogous  to  those  of  a  chronic  abscess,  the  closure  of  the  cavity  when  emptied 
will  take  place  in  the  same  way  as  in  the  case  of  an  abscess. 

None  of  the  other  species  of  Tteniada  infesting  man  require  any  observation  here. 
1  Dan  Alvzolur-CoUoid  der  Leber,  Tubingen,  1851.  -  Op.  cit.  p.  o73. 
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II.  Trematoda. — The  Trematoda,  in  many  respects  allied  to  the  Tseniada,  differ  from  them 
in  the  possession  of  a  distinct  alimentary  canal,  with  a  mouth,  but  without  any  anal  opening. 
They  are  also  always  solitary,  and  never  associated  into  compound  growths.  They  are  for 
the  most  part  hermaphrodite,  though  in  some  cases  the  sexes  appear  to  be  distinct.  As  in 
the  Tseniada,  the  vitellus  is  furnished  by  a  distinct  vitellarium.  In  the  course  of  their 
development,  the  Trematoda,  like  the  Tseniada,  present  several  phases,  and  require  for  its 
completion  to  migrate  from  one  animal  to  another.  Unlike  the  Tseniada,  however,  with  the 
probable  exception  of  Bothriocephalus,  the  larval  forms  of  the  Trematoda  are  enabled  to  live, 
probably  for  a  long  time,  and  to  enjoy  active  powers  of  locomotion,  external  to  the  body  of 
an  animal,  into  which  also  they  are  capable,  in  many  cases,  of  making  their  way  through  the 
integuments.  They  thus  form,  as  it  were,  a  link  between  the  parasitic  and  non-parasitic 
scolecids,  having  relations  on  one  side  with  the  Turbellaria,  and  on  the  other  with  the  Tseniada. 
The  course  of  development  of  a  trematode  may  be  thus  briefly  described  : — From  the  ovum, 
generated  in  the  mature  fluke,  is  produced  a  ciliated  embryo  or  planula,  which,  after  remain- 
ing in  the  water  for  some  time,  is  converted  into  an  elongated  vermiform  creature,  sometimes 
termed  a  '  redia,'  which  in  some  cases  possesses  a  tolerably  well- developed  alimentary  tube 
and  a  distinct  opening  for  the  exclusion  of  the  young  ;  whilst  in  others  it  is  reduced  to  a 
simple  elongated  tube,  with  no  visible  trace  of  internal  organisation,  and  immobile.  Within 
these  redise  or  cercaria-sacs  are  produced,  by  a  sort  of  internal  gemmation,  numerous  minute 
tadpole-like  creatures  (Cercarice) ,  which,  when  liberated,  swim  actively  about  until  they 
meet  with  a  suitable  '  host,'  into  which  they  bore  their  way,  casting  off  the  now  useless 
caudal  appendage. 

Although  some  such  cycle  as  this  has  been  clearly  traced  in  several  species  of  Trematoda, 
nothing  of  the  kind  has  as  yet  been  ascertained  with  respect  to  those  infesting  the  human 
frame.  It  is  only  from  analogy  that  these  have  been  supposed  to  undergo  similar  changes. 
Whether  the  sheep,  in  which  the  liver-fluke  is  so  extremely  frequent,  become  infected  by 
swallowing  with  the  grass  they  feed  upon  snails  into  which  the  cercariform  larvse  of  a 
Distoma  had  entered,  or  whether  they  receive  the  Oercarise  in  the  water  they  drink,  as  is 
perhaps  more  likely,  has  not  as  yet  been  made  out.1  Nor  is  there  anything  further  known  as  to 
the  mode  in  which  flukes  enter  the  human  body. 

About  nine  species  of  trematode  entozoa  are  recorded  as  occurring  iD  the  human  subject : 2 — 

1 .  Fasciola  hepatica,  Linn.  (Distoma  hepaticum,  Aut.) 

2.  Distoma  lanceolatum,  Mehlis. 

3.  „        crassum,  Busk. 

4.  „        opthalmobium,  Diesing. 

5.  „        heterophyes,  Von  Siebold. 

6.  Bilharzia  hsematobia,  Cobbold. 

7.  Tetrastoma  renale,  Delle  Chiaje. 

8.  Hexathyridium  pinguicola,  Treutler. 

9.  „  venarum,  Treutler. 

Fortunately,  however,  most  of  this  formidable  list  are  of  very  rare  occurrence,  and  the 
majority  have  been  met  with  only  once  or  twice.  One  or  two  only  among  them  offer  any 
points  of  interest  to  the  surgeon. 

(1)  Fasciola  hepatica. — The  common  liver-fluke  of  the  sheep  has  been  met  with  in  the 
human  body  less  rarely  perhaps  than  any  of  the  rest ;  but  even  of  its  occurrence  not  more 
than  nine  or  ten  eases  are  recorded.  It  was  found  in  the  gall-bladder  by  Mr.  Partridge :  and 
in  the  liver  itself,  or  more  probably  in  the  biliary  ducts,  by  Bidloo,  Wepfer,  Pallas,  Brera, 
and  Mehlis  j  in  the  duodenum,  by  Brera ;  and  several  together  in  the  portal  vein  and  its 
branches,  by  M.  Duval.  Three  apparently  well-proved  cases  of  the  occurrence  of  the  liver- 
fluke  in  subcutaneous  abscesses  have  been  recorded.  In  one  instance,  related  by  Giesker  and 
Frey,3  the  abscess  was  in  the  sole  of  the  foot ;  in  another,  related  by  ourselves,4  a  living 
Fasciola  was  extracted  by  Mr.  Charles  Fox,  of  Topsham  in  Devonshire,  from  an  abscess 
behind  the  right  ear.  A  third  case  is  reported  by  M.  Dionis  des  Carrieres,5  in  which  the 
fluke  was  extracted  from  a  tumour  in  the  right  hypochondrium.  The  swelling  was  about  the 
size  of  a  pigeon's-egg,  and  excessively  painful,  hard,  and  at  first  deep-seated.  A  fourth 
instance  of  the  same  kind,  but  perhaps  not  so  thoroughly  authenticated  in  all  respects, 
though  we  ourselves  see  no  reason  to  doubt  it,  was  communicated  to  Prof.  Owen  by  Dr.  J. 
Penn  Harris  of  Liverpool.6  In  this  instance  several  flukes  were  said  to  have  been  found  in 
an  abscess  under  the  scalp.  One  peculiarity  in  all  these  cases  consists  in  the  tendency  the 
abscesses  showed,  after  they  had  been  opened,  to  close  and  become  refilled. 

(2)  Distoma  ophthafanobium,  Diesing  ( Monostoma  lentis,  Nordmann). — In  the  eyes  of 
several  species  of  fish  a  peculiar  trematode  parasite,  termed  Diplostomum  volvens,  was  dis- 
covered by  Von  Nordmann,  and  has  been  excellently  described  and  figured  by  him.7  Prof. 
Jiihgken  s  extracted  a  lens  in  a  state  of  incipient  cataract,  in  which  he  found  eight  minute 

1  Mr.  A.  P.  Thomas  has  lately  shown  that  in  all  probability  the  amphibious  snail  Linnseus  trunca- 
tulus  is  the  only  true  intermediate  host  of  the  liver-fluke  in  sheep  ;  and  that  the  use  of  common  salt  in 
the  food  is  a  certain  prophylactic  and  excellent  remedy. 

2  Dr.  Cobbold,  Proc.  Zool.  Soc.  1862. 

3  Mittheilungen  der  Naturforsehenden  Gesellschaft  in  Zurich,  1850,  ii.  p.  89. 

4  Kiichenmeister,  Manual  of  Parasites  (Sydenham  Society's  translation),  vol.  i.    Appendix,  p.  434. 
'■'  Davjfene,  Trait?  des  Entozoaires,  p.  320.  °  Kiichenmeister,  op.  cit.  Appendix,  p.  435. 

7  Mikrographische  Beitr'dge,  p.  28,  pi.  i.  figs.  1-3.  s  Kiichenmeister,  Manual,  &c.  vol.  i.  p.  245. 
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treniatoda,  wliicli  were  referred  by  Von  Nordmann  to  the  genus  Monostomum.  And 
Gescheidt '  found  in  the  eyes  of  a  child  five  months  old,  affected  with  congenital  cataract, 
between  the  lens  and  its  capsule,  four  specimens  of  a  Distoma  \  to  ^  a  line  in  length,  some 
of  which  exhibited  signs  of  vitality  thirty-six  hours  after  the  death  of  the  child.  Dr. 
Oobbold  considers  that  '  all  these  circumstances  render  it  probable  that  the  worms  extracted 
by  Professor  Jiingken  were  specifically  identical  with  those  removed  by  Gescheidt.' 

What  relation  these  tretnatoda  have  to  that  of  the  fishes'  eye,  or  what  their  origin  and 
life-history  may  be,  is  at  present  wholly  unknown. 

(8)  Bilharzia  hcematobia. — This  minute  filiform  species,  which  is  not  more  than  three  to 
four  lines  in  length,  is  distinguished  among  its  congeners  by  its  being  bisexual.  It  appears 
to  be  extraordinarily  abundant  in  Egypt,  having  been  noticed  by  Griesinger  117  times  in  363 
bodies.  Its  primary  habitat  seems  to  be  in  the  portal-venous  system,  and  it  is  especially 
common  in  the  minute  veins  in  the  walls  of  the  urinary  bladder.  Its  presence  in  the  latter 
situation  is  indicated  after  death  by  circumscribed  patches  of  inflamed  and  thickened  mucous 
membrane,  and  by  tenacious  viscous  greyish-yellow  exudations,  in  which  the  ova  of  the 
entozoa  are  lodged.  The  ova  are  also  sometimes  found  free  in  the  urine,  and  thus  afford  a 
ready  means  of  diagnosis.  The  vascular  spots  are  sometimes  raised  into  pedunculate 
excrescences  one  to  three  lines  high,  and  having  a  fungous  or  verrucose  appearance.  The 
inroads  of  the  worm  are,  however,  not  always  limited  to  the  bladder,  but  may  extend  to  the 
ureters,  or  even  as  far -as  the  pelvis  of  the  kidney  itself.  When  the  ureters  are  affected,  the 
thickening  of  the  submucous  tissue  may  produce  such  a  constriction  of  the  canal  as  to  cause 
retention  of  urine  above  it,  and  thus  to  lead  to  dilatation  of  the  pelvis,  and  ultimately  to 
disorganisation  of  the  gland.  The  aggregations  of  ova  not  unfrequently  also  constitute  the 
nuclei  of  calculous  deposits ;  and  this  appears  to  be  the  nature  of  the  lithiasis  of  the  Egyptians, 
described  by  Prosper  Alpinus.2 

It  is  proper  here  to  notice  a  peculiar  cutaneous  affection,  occasionally  very  prevalent  amongst 
British  troops  in  India,  and  more  especially  at  Delhi,  whence  the  affection  in  question  has 
been  named  the  '  Delhi-boil,'  though  not  in  reality  having  any  furuncular  character  whatever. 
It  is  not,  however,  confined  to  that  city,  having  been  observed  in  many  other  and  widely  remote 
localities,  as  in  Scinde,  and  at  Lahore,  Agra,  Meerut,  Roorkee,  Mooltan,  and  elsewhere. 

Though  well  known,  and  often  discussed,  the  true  nature  of  this  affection  has  hitherto 
never  been  satisfactorily  explained.  But  in  the  '  Report  of  the  Army  Medical  Department '  for 
1868  (pp.  819-321)  are  two  papers,  by  Staff- Assistant-Surgeon  J.  Fleming  and  Staft'-Surgeon- 
Major  A.  Smith,  whose  observations  strongly  tend  to  show  that  the  '  Delhi-boil '  is  caused  by 
the  invasion  -  probably,  as  suggested  by  Mr.  Smith,  through  the  sudoriparous  pores — of  a 
parasitic  organism ;  and  it  would  seem  by  no  means  improbable  that  this  may  be  referred  to 
some  species  of  Distoma  or  other  Trematode,  in  the  cercariform  or  embryonic  condition, 
Furthermore,  it  appears  to  be  pretty  conclusively  shown  that  the  parasite  is  conveyed 
through  the  medium  of  the  well  or  tank  water  used  for  the  purposes  of  ablution — a  remark- 
able circumstance  corroborative  of  which  is  cited  by  Mr.  Smith  in  the  fact  '  that  scarcely  a 
single  dog  belonging  to  the  military  which  may  have  been  for  any  length  of  time  in  Delhi, 
escapes  contracting  the  disease  on  the  tip  of  the  nose.'  The  affection,  as  described  by 
Assistant-Surgeon  Fleming,  '  is  a  morbid  growth  affecting  the  skin  and  subcutaneous  tissue, 
which  after  a  time  ulcerates,  but  is  unattended,  until  ulceration  has  commenced,  with  any 
inflammation.  It  commences  very  like  a  mosquito-bite,  the  little  red  spot  increasing  slowly 
in  size  with  a  well-defined  border,  and  raised  above  the  surrounding  skin.  The  growth 
continues  to  spread  for  two  or  three  weeks  or  more,  and  as  it  progresses  it  becomes  more 
elevated  and  covered  with  tortuous  dilated  vessels.  A  vesicle  at  length  forms  at  the  summit 
which  discharges  a  pale  yellowish  serous  fluid.  Ulceration  then  commences  and  proceeds 
centrifugally  until  the  whole  growth  is  destroyed.  The  ulceration  sometimes  even  extends 
to  the  neighbouring  structures,  and  if  the  ulcer  is  situated  near  the  eyes,  nose,  or  lips,  those 
parts  will  almost  be  sure  to  be  destroyed  or  materially  injured,  not  excepting  the  cartilages 
of  the  nose.  During  the  growth  of  the  tumour  it  has  a  transparent  and  shining  aspect,  and 
if  examined  with  a  lens  exhibits  one  or  more  yellowish  spots,  deeply  seated  about  the  centre 
of  the  tumour.  If  one  of  these  spots  be  cut  down  upon  with  the  dissecting  needle,  a  small 
circular  yellowish  body  with  a  glistening  capsule  may  be  easily  removed.' 

Dr.  A.  Smith  describes  the  affection  rather  differently,  but  there  is  no  difficulty  in 
reconciling  his  description  with  that  above  given. 

From  the  description  and  figures  contained  in  these  two  interesting  reports  it  is  impossible 
to  come  to  any  positive  determination  respecting  the  true  nature  of  the  supposed  organisms 
found  in  the  '  boils,'  but  the  subject  is  one  well  deserving  investigation  ;  for  should  the  views 
of  Surgeons  Fleming  and  Smith  be  confirmed,  there  could  be  no  difficulty  in  the  devising  of 
such  prophylactic  measures  as  should  entirely,  or  almost  entirely,  prevent  the  occurrence 
amongst  our  troops  of  this  troublesome  and,  as  it  would  seem,  sometimes  serious  malady. 

III.  The  Nematoda,  or  Thread-worms,  and  the  Gordiacea,  or  Hair-worms,  together 
with  the  Acanthocephala,  constitute  the  sub-class  Nematelmia. 

Numerous  entozoa  belonging  to  this  sub-class  have  been  mentioned  as  occurring  in  the 
human  subject,  of  some  of  which  the  following  is  a  list: — 

1  Amuiou,  Zeitsch.f.  Ophthalmol,  iii.  No.  I.  2  Kuchonnieistcr,  op.  eit.,  &c.  vol.  i.  p.  285. 
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1 .  Ascaris  lumbricoides,  Linn. 

2.  „       mystax,  Rudolph. 

8.  Trichocephalus  dispar,  Rudolph. 

4.  Trichina  spiralis,  Owen. 

5.  Filaria  (Dracunculus )  medinensis,  Gmclin. 

6.  „      lentis,  Diesing. 

7.  „       bronchialis,  Rudolph. 

8.  Filaria  cystica,  Salisbury. 

9.  Strongylus  gigas,  Diesing. 

10.  Sclerostorua  duodenale,  Von  Siebold. 

11.  Oxyuris  vermicularis,  Bremser. 

In  this  list,  however,  not  more  than  four  or  five  demand  any  notice  here,  the  remainder  being 
for  the  most  part  exclusively  intestinal  parasites.      We  shall  notice  only — 

1.  Trichina  spiralis. 

2.  Filaria  medinensis. 

3.  „       lentis. 

4.  „       cystica. 

5.  Oxyuris  vermicularis. 

(1)  Trichina  spiralis. — Although,  strictly  speaking,  this  worm  is  scarcely  likely  to 
become  the  subject  of  surgical  treatment,  yet,  as  it  may  not  unfrequently  come  under  the 
surgeon's  notice  in  the  course  of  operations,  and  appears  also  occasionally  to  be  productive  of 
local  symptoms,  or  to  require  exploration  by  surgical  means  for  its  detection,  it  may  not  be 
wholly  out  of  place  to  take  some  notice  of  it. 

Tbe  entozoon  may  be  regarded  as  peculiar  to  the  voluntary  muscular  system.  The 
muscles  affected  with  it  are  seen  on  section,  or  even  without,  to  be  studded  with  innumerable 
minute  yellowish-white  specks  of  an  elliptical  form,  the  long  diameter  corresponding  with 
the  direction  of  the  fibres.  Each  of  these  specks  on  examination  will  be  found  to  contain  a 
minute  vesicle,  in  which  is  a  coiled-up  vermicide  about  one  millimetre  in  length  when  stretched 
out,  The  cysts  themselves  vary  somewhat  in  size,  and  are  about  one-third  of  a  millimetre 
long.  Tbe  cyst  appears  to  belong  to  the  worm  itself,  and  not  to  be  the  product  of  any  exuda- 
tion in  the  surrounding  tissue.  Trichina;,  however,  may  exist  in  the  unencysted  condition  in 
the  flesh  of  animals  without  being  visible  to  the  naked  eye,  and  even  the  cysts,  especially 
before  cretification  has  commenced,  may  easily  escape  detection  without  the  aid  of  a  lens. 

It  has  been  pretty  satisfactorily  proved  that  the  chief  source  of  the  introduction  of  Trichina; 
into  the  human  system  is  the  eating  of  trichinousflesb,  more  particularly  that  of  the  pig,  and  more 
specially  if  the  meat  is  raw  or  badly  cooked.  Even  if  in  the  form  of  sausages  or  hams — unless 
these  have  been  long  made  and  well  smoked — the  flesh  of  the  pig  when  trichinised  appears  to 
be  capable  of  communicating  the  germs.  The  vermicides  are  exceedingly  tenacious  of  life,  and 
retain  their  vitality  even  in  decomposed  meat,  and  after  long  immersion  in  water,  or  even  in 
glycerine  ;  and  the  cysts  are  so  constituted  as  to  be  unaffected  by  moderately  strong  acids. 

One  of  the  most  remarkable  features  of  Trichina;  is  the  rapidity  of  their  development.  A 
very  few  days  after  the  ingestion  of  trichinised  meat  the  vermicides  exhibit  sexual  distinction 
and  maturity,  rapidly  produce  their  ova,  from  which  while  still  within  the  parent  the  embryos 
are  liberated,  and  commence  active  migration  on  their  own  account.  This  they  effect  by 
perforating  the  walls  of  the  intestine  and  making  their  way  to  the  voluntary  muscles,  where 
they  become  encysted,  and  thus  complete  the  cycle  of  their  existence.  The  whole  process  is 
apparently  concluded  within  a  single  month,  or  even  less.  The  genesis  and  migrations  of 
Trichina;  are  therefore  astonishingly  rapid,  and  it  is  no  wonder  that  the  sudden  invasion  of 
such  a  host  of  foes  should  occasionally  give  rise  to  grave  disturbance  in  the  system. 

The  invasion  is  often  attended  with  a  singular  febrile  affection  presenting  most  of  the 
characters  of  acute  rheumatic  fever,  from  which  it  is  mainly  distinguished  by  the  absence  of 
any  articular  affection.  Local  swellings  of  the  muscles,  especially  of  the  calves  of  the  legs, 
have  been  observed  ;  and  in  doubtful  cases  an  exploratory  puncture  and  the  abstraction  of  a 
minute  portion  of  the  muscle  have  been  employed  to  settle  the  diagnosis. 

(2)  Filaria  medinensis. — The  well-known  Dracunculus,  or  Guinea- worm,  is  perhaps  the 
most  important,  in  a  surgical  point  of  view  at  any  rate,  of  all  the  human  entozoa.  Although 
the  greater  part  of  the  world  is  happily  exempt,  except  occasionally,  from  its  attack,  in 
those  regions  in  which  it  is  endemic  the  guinea-worm  may  justly  be  regarded  as  one  of  the 
most  pernicious  pests  to  which  mankind  is  exposed.  Fortunately  it  appears,  strictly  speaking, 
to  be  indigenous  in  only  a  comparatively  limited  portion  of  the  north  tropical  and  subtropical 
zones  ;  its  geographical  centre  of  diffusion  being  the  continent  of  Africa  south  of  the  Great 
Desert,  and  north,  as  it  would  seem,  of  the  equator.  From  this  centre,  however,  it  spreads 
more  or  less  extensively  into  the  contiguous  parts  of  Africa,  and  to  the  opposite  portion  of 
Asia,  extending  as  far  north  as  the  borders  of  the  Caspian  and  into  Central  Asia,  though 
how  far  to  the  east  is  uncertain.  It  is  common  in  many  parts  of  the  Indian  Peninsula,  but  more 
especially  towards  the  west.  The  abundance  of  its  occurrence  in  countries  beyond  the  con- 
tinent of  Africa  would  seem,  in  fact,  to  bear  some  proportion  to  the  amount  of  their  direct 
communication  with  the  Negro  races.  For  the  same  apparent  reason  it  has  become  established 
in  some  of  the  West  Indie  Islands,  and  especially,  it  is  said,  in  the  island  of  Curaeoa ;  and  also 
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on  the  continent  inDemerara,aud  other  parts  of  the  mainland  of  tropical  America.  But,  although 
a  certain  geographical  range  may  thus  be  assigned  to  the  guinea-worm,  it  is  nevertheless  met 
Avith  occasionally  in  all  parts  of  the  globe,  and  in  individuals  of  every  race  ;  the  only  con- 
dition apparently  necessary  being  that  they  should  have  visited  some  of  the  parts  comprised 
in  its  endemic  range  within  a  certain  period.  It  is  consequently  not  unfrequently  brought 
under  the  notice  of  the  surgeon  in  this  country  and  elsewhere  ;  and  as  the  effects  produced 
by  it  are  sometimes  very  grave,  the  subject  of  the  guinea-worm  is  one  of  some  importance 
to  him. 

Not  to  enter  at  too  great  length  into  the  natural  history  of  the  worm,  it  is  essential  to  remark 
that  from  what  is  known  of  it  there  is  every  reason  to  conclude  that  the  parasitic  condition 
represents  but  one  phase  of  an  existence  some  portion  of  which  must  be  passed  external  to 
the  human  or  any  animal  body.  This  circumstance  leads  to  the  consideration  of  the  relations 
of  the  guinea-worm  to  other  allied  forms.  Here  we  are  at  once  struck  with  the  close  re- 
semblance in  many  respects  between  its  habits  and  those  of  several  species  of  Gordiacea,  or 
hair-worms,  which  at  one  period  of  their  existence  are  found  in  the  interior  of  insects  or 
other  animals,  or  even  of  grain.  Several  species  of  Gordius,  Mermis,  &c,  are  known,  whose 
ova  are  deposited  in  water  or  moist  earth  ;  the  embryos  produced  from  which  make  their 
way  into  the  bodies  of  aquatic  or  other  insects,  or  of  water-fowl,  and  there  become  developed 
into  worms,  often  of  considerable  length.  In  the  case  also  of  the  AnguiUula  of  wheat,  the 
larva,  according  to  Davaine,1  is  known  to  exist  for  several  months  in  water,  and  also  to 
be  able  to  endure  complete  desiccation  for  even  several '  years  without  perishing.  From 
these,  therefore — aud  many  more  similar  cases  might  be  cited — we  see  that  there  is  nothing 
unusual  in  the  conditions  we  have  presumed  to  obtain  in  that  of  the  guinea-worm. 

One  important  conclusion,  in  a  practical  point  of  view,  to  be  drawn  from  this  observation, 
is  that  the  guinea-worm  cannot  propagate  itself  directly  in  the  tissues  of  its  '  host.'  It  is 
absolutely  necessary  for  its  multiplication  that  it  should  pass  through  some  stage  of  existence 
external  to  the  body.  And  as  this  stage  of  existence  may  be  supposed  to  demand  conditions 
met  with  only  in  certain  regions,  but  with  which  we  are  not  at  present  fully  acquainted,  an 
apparent  reason  is  thence  afforded  for  its  limited  geographical  range. 

In  its  parasitic  stage  the  guinea-worm,  when  it  has  arrived  at  maturity — that  is  to  say, 
when  it  contains  active  etnbiyos  of  the  full  size — varies  in  length  from  about  two  feet,  or 
less,  to  six  feet  or  even  more,  if  we  are  to  believe  some  accounts.  It  appears  to  be  usually 
shorter,  or  to  arrive  sooner  at  maturity  perhaps,  in  Bombay  than  is  observed  in  this  country 
in  the  case  of  worms  contracted  on  the  coast  of  Africa.  In  the  former  locality  the 
length  appears  to  be  about  three  feet ;  whilst  from  the  latter,  so  far  as  our  own  observation 
extends,  it  is  seldom  less  than  six.  It  is  cylindrical  in  form,  and  nearly  white  when  quite 
fresh.  The  surface  is  smooth,  although  under  a  magnifying-glass  it  is  seen  to  be  marked  with 
fine  irregular  circular  rugae.  It  is  very  tough  and  elastic,  to  which  property,  perhaps,  more  than 
to  any  muscular  contraction,  is  due  the  retraction  of  the  worm  when  suddenly  broken  off.  In 
structure  it  may  briefly  be  described  as  an  elongated  tube,  open  at  one  end  only,  and  whose 
walls  are  constituted  by  an  external  integument,  strengthened  by  four  longitudinal  muscular 
bands ;  whilst  the  interior  is  lined  by  the  enormously  dilated  uterus,  whose  wall  is  scarcely 
distinguishable  from  the  common  parietes  ;  between  the  two,  however,  runs  a  slender  and 
inconspicuous  intestinal  tube.  The  mouth  is  a  simple  minute  circular  pore,  around  which 
are  placed  four  minute  papillae  ;  aud  there  is  no  anus.  The  internal  cavity  consequently 
represents  the  interior  of  what,  were  the  animal  sexual,  would  be  the  uterus.  As  it  is, 
it  is  more  properly  comparable  with  the  'redia'  of  a  trematode,  seeing  that  it  produces, 
by  a  sort  of  gemmation,  as  it  would  seem,  innumerable  embryos,  which  are  usually 
found  in  an  active  state  in  the  midst  of  a  grumous  or  pultaceous  substance,  and  in  all 
stages  of  development.  The  full-sized  young  are  about  the  forty-second  part  of  an  inch 
in  length,  fusiform  in  shape,  and  tapering  oft'  rather  suddenly  into  a  slender  elongated 
caudal  portion.  Internally  they  present  traces  of  an  intestine,  which  terminates,  according 
to  some,  in  an  anus  at  about  the  junction  of  the  middle  and  hinder  thirds.  Vestiges  of 
other  organs  may  also  be  discerned,  to  which  it  is  needless  here  to  refer.  These  minute 
creatures,  when  first  extracted  from  the  maternal  body,  are  very  active  and  vivacious  when 
placed  in  warm  water  ;  they  are  also  extremely  tenacious  of  life,  being  capable,  as  shown  by 
experiment,  not  only  of  living  for  many  days  in  damp  earth,  but  of  enduring  complete  desicca- 
tion for  a  considerable  time.  The  mouth  of  the  young  Filarise  is  merely  a  simple  pore,  and 
they  have  apparently  no  organs  fitted  for  boring  into  animal  tissues.  The  great  similarity 
between  these  young  guinea-Avorms  and  certain  microscopic  Filaridas,  and  especially  one 
species  amongst  them  named  by  Dr.  H.  Carter  Urolabes  pnlustris,"  has  induced  that  excellent 
observer  to  consider  it  highly  probable  that  they  are  identical.  The  species  in  question 
abounds  in  the  mud  of  tanks  and  ponds  about  Bombay  ;  and  Dr.  Carter  relates  many  circum- 
stances in  support  of  his  belief,  that  it  is  by  the  entrance  through  the  integument  of  these 
minute  Filarise  that  the  guinea-worm  effects  its  lodgment  in  the*  body.  He  further  thinks 
that  the  young  Filarice  enter  through  a  sudoriferous  duct,  or  a  hair-follicle.  Observation, 
however,  has  yet  to  sIioav  the  true  relation  between  these  unarmed  aquatic  Filaridae 
and  the  entozoon.  In  our  \"ie-AAr  of  the  case  probability  AA'ould  seem  to  be  in  favour  of  the 
notion  that  the  Filaridae  in  question  do   not  themselves   represent  the  future  parasite ;  but 

'  'Recherchea  sur  1'Anguillule  de  Blc  nielle,'  in  Mem.  dc  la  Soc.  Biol.  185G. 
-  Annals  and  Mag.  Nat.  Hist.  1859,  vol.  iv.  p.  32. 
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that  the  active  embryos  of  the  latter,  finding  their  way  into  ihe  water  or  mud,  develop 
sexual  organs  and  produce  ova,  the  embryos  proceeding  from  which  may  or  may  not  hai'e  a 
filariform  aspect,  and  may  or  may  not  be  furnished  with  some  boring  apparatus,  but  which,  as 
in  the  case  of  Mermis  and  Gordius,  enter  the  human  body  and  become  the  guinea-worm,  which 
would  thus  correspond  to  a  '  nurse  '  or  '  redia,'  as  before  remarked,  and  as  was  suggested  bv 
ourselves  in  1846.1  The  male  guinea-worm  is  at  present  quite  unknown,  and  it  will  probably 
be  found  under  a  distinct  guise  from  that  of  the  female.  It  may  be,  and  probably  is,  infinitely 
more  minute  than  its  mate,  upon  which  it  may  even  be  parasitic,  as  in  the  remarkable  case  of 
the  gordiaceous  entozoon  of  the  humble-bee,  Sphcerularia  bombi,  described  by  Sir  J.  Lubbock.2 

The  above  brief  account  of  the  natural  history  of  the  guinea-worm  will  serve  merely  to 
give  an  idea  of  the  direction  in  which  prophylactic  measures  are  likely  to  be  successful. 
Whether  Dr.  Carter's  supposition  be  exactly  correct  or  not,  it  is  abundantly  proved  that  the 
infection  of  guinea-worm  is  conveyed  directly  from  without,  through  the  integuments  in  the 
neighbourhood  of  the  parts  in  which  it  is  found  lodged.  The  notion  entertained  by  some 
that  it  may  be  introduced  through  drinking  water  seems  to  us  to  be  devoid  of  sufficient 
evidence  in  its  support.3 

Symptoms  and  effects  of  guinea-worm. — The  entrance  of  the  worm  into  the  body,  however 
effected,  is  unattended  with  any  observable  symptom:  and  even  when  fairly  lodged  and 
growing  rapidly  in  the  tissues,  the  person  affected  is  wholly  unconscious  of  its  existence  until 
the  period  when  it  is  ready  to  make  its  exit,  or  rather  to  discharge  the  cargo  of  embryos  with 
which  it  is  crammed. 

The  life  of  the  worm  as  a  parasite  may  consequently  be  divided  into  two  periods,  in  one 
of  which  it  is  latent,  and  in  the  other  manifests  its  presence  by  external  signs. 

The  latent  period  would  seem  to  vary  considerably  in  duration,  if  we  can  rely  upon  all 
the  reported  cases  ;  but  in  our  own  experience,  which  has  been  considerable,  of  cases  as  they 
occur  in  the  country,  the  period  is  from  ten  to  eighteen  months,  seldom  less  or  more,  and 
usually  about  twelve.  During  this  period  the  worm  appears  to  wander  about  in  the  cellular 
tissue,  and  probably  in  most  cases  at  some  depth  from  the  surface ;  but  this  of  course  will 
vary  according  to  the  part  invaded.  In  one  case  in  which  a  guinea-worm  fully  six  feet  long 
was  accidentally  discovered  lodged  in  ihe  deep  cellular  tissue  of  the  leg  around  the  tendo 
Achillis,  and  which  occurred  under  our  own  observation,  no  morbid  symptom  whatever  was 
exhibited  during  life,  nor  after  death  was  there  the  slightest  appearance  of  irritation  in  the 
surrounding  tissue.4 

When  arrived  at  maturity,  the  worm  makes  its  presence,  and  the  place  of  its  intended 
appearance  known  by  various  symptoms,  such  as  itching  and  slight  swelliDg,  usually  circum- 
scribed, but  sometimes  diffuse,  and  which  gradually  assumes  the  aspect  of  an  inflamed  pustule 
or  boil.  These  symptoms  are,  in  some  cases,  attended  with  considerable  constitutional 
disturbance,  and  with  severe  lancinating  deep-seated  pains  ;  but  this  is  by  no  means  always 
the  case.  When  left  to  itself,  the  worm  invariably  presents  itself  head  first.  On  this  account, 
unless  an  opportunity  (which  rarely  occurs)  be  afforded  of  seeing  the  case  before  the  pustule 
is  opened,  the  head  is  usually  destroyed.  The  after  progress  of  the  case  depends  very  much 
upon,  1st,  the  general  state  of  health  or  habit  of  the  individual ;  and  2ndly,  on  the  mode  in 

1  Microscopical  Transact,  vol.  ii.  p.  65.  2  Linn.  Transact,  vol.  xxiv.  p.  101,  pi.  21,  22. 

3  In  1846  (loc.  cit.  p.  74  et  seq.)  I  suggested  that  the  parasitic  condition  represented  only  one  phase 
or  stage  of  the  life  of  the  guinea- worm,  not  as  an  individual,  but  as  a  species  ;  and  that  this  parasitic 
form  was  preceded  and  followed  by  other  forms,  and  that  the  embryos  found  within  the  asexual  parasitic 
form,  or  redia,  probably  represent  the  immature  condition  of  the  sexual  individuals,  which  arrive  at  their 
full  development  externally  to  the  host.  In  partial  confirmation  of  this  view  many  analogous  cases  since 
made  known  might  be  cited  ;  but  as  more  particularly  referring  to  Dracunculus,  1  would  only  advert  to  the 
views  of  M.  A.  P.  Fedschenko,  a  lamented  Eussian  naturalist,  first  published  in  1870,  as  quoted  by  Dr.  Cob- 
bold  (Parasites,  p.  223, 1879).  M.  Fedschenko  asserts  that  the  embryos,  after  quitting  the  human  host,  bore 
their  way  into  the  bodies  of  a  species  of  Cyclops,  where  in  about  twelve  hours  they  change  their  skin  and 
increase  in  size.  Their  larval  development  is  completed  in  about  five  weeks.  He  supposes  that  then  as  per- 
fected larvae  they,  with  their  crustacean  hosts,  are  transferred  to  the  stomach  of  the  ultimate  human  bearer. 
Here  it  is  surmised  that  sexual  maturity  is  attained,  resulting  in  the  production  ot  perfect  males  and  females, 
of  which  the  latter  migrate  to  the  situations  in  which  the  guinea-worm  is  found,  whilst  the  males  undergo 
the  ignominious  fate  of  being  expelled  with  the  fasces.  In  presumed  confirmation  of  this  proceeding,  M. 
Fedschenko  adduces  the  circumstance  that  he  has  witnessed  the  entry  of  embryo  guinea-worms  through 
the  integument  of  the  Cyclops.  Now,  to  say  nothing  of  the  extreme  difficulty  of  diagnosing  a  filamentary 
liematoid  embryo  with  anything  like  certainty,  it  must  be  admitted  that  the  whole  account  is  based  upon 
little  more  than  mere  conjecture  ;  and  as  to  the  production  of  the  mature  asexual  guinea-worm  from  the 
ingestion  of  infected  Entomostraca,  M.  Fedschenko's  experiments  on  dogs  and  cats  wholly  failed. 

A  certain  amount  of  analogical  support  to  this  view  may  be  found  in  such  cases  as  Cucullanus  in 
fishes,  and  Trichina  spiralis  in  the  human  and  other  subjects,  with  respect  to  both  of  which  entozoa  there 
can  be  little  or  no  doubt  that  the  embryos  liberated  in  the  stomach  or  intestine  migrate  thence  to  all 
parts  of  the  body.  But  in  these  cases  the  important  difference  should  be  borne  in  mind  that  the  wandering 
embryos  are  innumerable,  whilst  in  that  of  the  guinea-worm  usually  not  more  than  one  or  two,  or,  any  rate, 
very  few,  mature  parasites  are  met  with.  It  is  scarcely  necessary  to  remark,  on  the  other  hand,  that 
M.  Fedschenko's  observation  of  the  actual  penetration  of  a  minute  filarian  embryo  'through  the  hard 
skin  of  a  Cyclops  is  strongly  in  favour  of  the  notion  that  similar  filarians  may  be  able  to  penetrate  the 
human  cuticle,  mofe  especially  when  soddened  with  water,  or,  as  suggested  by  Mr.  Carter,  may  enter 
through  the  sudoriparous  ducts. 

On  the  whole  I  remain  of  opinion  that  the  mode  of  entry  of  the  guinea-worm  into  the  human  body 
is  most  probably  in  the  way  suggested  in  the  text. 

*  The  specimen  taken  from  this  case  is  in  the  Museum  of  the  Royal  College  of  Surgeons. 
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which  the  extraction  is  conducted.  The  latter  proceeding  is  usually  effected  by  winding  the 
protruded  portion  of  the  worm  round  a  piece  of  wood,  quill,  or  bougie,  day  by  day,  so  long 
each  time  as  it  yields  to  gentle  traction.  The  animal  is  tolerably  tough  and  highly  elastic,  ■ 
as  before  said,  and  will  consequently  bear  a  considerable  amount  of  stretching  without  risk  ; 
but,  for  the  same  reason,  shoidd  the  force  employed  be  too  great,  the  worm  when  broken  is 
immediately  withdrawn  to  a  great  depth.  This  event  is  usually  followed  by  considerable 
deep-seated  inflammation  and  suppuration,  which  is  liable  to  be  succeeded  by  extensive 
sinuses  and  sloughing  of  the  cellular  tissue,  sometimes  requiring  long  and  deep  incisions.  In 
these  cases  there  is  reason  to  believe  that  the  remainder  of  the  worm  has  perished,  and  that 
the  Avide-spreading  irritation  is  due  to  its  presence  as  a  dead  and  decomposing  foreign  body. 
In  other  cases,  however,  when  the  worm  retracts  in  the  same  way,  but  in  which  it  does  not 
so  perish,  the  original  orifice  may  close  up  with  little  or  no  signs  of  irritation  of  the  deeper 
tissues,  and  after  a  time  the  entozoon  will  show  itself  at  another  distant  part  of  the  surface 
in  the  same  way  as  at  first.  In  India  it  would  seem  that  the  more  experienced  native 
practitioners  are  skilful  in  cutting  down  upon  the  worm  when  near  the  surface,  and  are  thus 
enabled  to  seize  it  by  the  middle,  and  to  effect  its  extraction  very  speedily.  It  sometimes 
happens  also  that  the  entire  worm  may  be  coiled  up  close  to  the  point  of  exit,  and  may  thus 
be  removed  en  bloc  ;  but  it  is  far  more  usual  to  find  that  the  extraction  is  a  long  and  tedious 
proceeding,  demanding  great  care  on  the  part  of  the  surgeon,  and  considerable  patience  and 
fortitude  on  that  of  the  patient. 

(3)  Filaria  lentis. — Oases  are  recited  of  the  occurrence  of  minute  filariform  worms  in  the 
orbit  and  within  the  eyeball  itself.  Some  of  these,  and  especially  those  in  the  former  situation, 
may  not  improbably  be  instances  of  immature  guinea-worms  ;  whilst  those  met  with  in  the 
interior  of  the  globe  would  seem  to  belong  to  a  different  species  altogether.  Very  few  cases, 
however,  of  this  kind  are  recorded.  In  three  of  these  the  minute  Filaria  was  seated  in  the 
crystalline  lens,  or  rather  perhaps  between  the  lens  and  its  capsule  ;  and  in  one  its  habitation 
was  the  anterior  chamber.  To  this  minute  worm,  about  whose  structure  and  natural  history 
we  have  no  further  information,  the  name  of  Filaria  lentis,  or  oculi,  has  been  applied.  It 
may  perhaps  turn  out  to  belong  to  the  genus  Trichina. 

(4)  '  A  S'pecies  of  Uncle  scribed  Worm,'  Wucherer,  1866  ;  Trichina  cystica,  Salisbury,  1868  ; 
Filaria  sanc/uinis-hominis,  Lewis,  1872  ;  Filaria  Bancrofti,  Cobbold,  1876  ;  Filaria  Loa,  Guyot. 

Under  one  or  other  of  the  above  names  one  or  more  species  of  filariform  worm  has  been 
described  by  several  writers  as  occurring  in  all  parts  of  the  world,  and  even  in  this  coun- 
try, by  Mr.  D.  H.  Gabb.1  Besides  the  writers  cited  above,  we  are  indebted  for  our  know- 
ledge of  the  parasite  or  parasites  more  especially  to  Dr.  T.  R.  Lewis,  Dr.  Manson,  and  Dr. 
Bancroft. 

If,  with  Dr.  Cobbold,  it  be  assumed  that  the  different  forms  comprised  under  the  term 
Filaria  sanguinis-hominis  or  F.  Bancrofti  represent  but  different  phases  in  the  development 
of  one  and  the  same  species,  in  Asia,  Africa,  Australia,  and  America,  it  may  be  described  as 
existing  under  at  least  two  distinct  forms,  of  which  one  represents  the  embryonic  stage 
or  condition,  and  the  other  that  of  sexual  maturity  or  full  growth.  It  is  highly  probable, 
however,  that  there  may  be  an  intermediate  and,  at  present,  unknown  form  between 
these  two. 

In  the  former  stage  the  Filaria  is  represented  by  a  minute,  actively-moving  vermicule, 
whose  dimensions,  as  stated  by  different  writers,  woidd  seem  to  vary  considerably,  ranging 
from  //,005  to  "•OYS  in  length.  In  general  character  these  embryos  resemble  those  of  most 
other  Filariae,  Ascaris,  Strongylus,  &c,  and  from  which  they  would  probably  be  hardly  dis- 
tinguishable. 

Embryos  of  this  kind  were  first  observed  in  the  urine,  and  even  in  the  tears,  and  subse- 
quently by  Dr.  T.  R.  Lewis  in  enormous  numbers  in  the  circulating  blood,  in  which  situation 
Dr.  Lewis  noticed  that  the  human  lrseinatozoa  differed  from  those  found  in  the  dog  in  the 
possession  of  a  distinct  sheath,  or  cyst,  in  which  they  were  lodged.  This  observation  was 
subsequently  abundantly  confirmed  by  other  observers,  and  more  especially  by  Dr.  Manson 
in  China  and  Dr.  Bancroft  in  Australia. 

In  what  is  assumed  to  be  the  mature  state,  the  Filaria  takes  the  form  of  a  very  slender 
thread-worm,  between  two  and  three  inches  long  and  about  0"-01  thick,  and,  like  the 
guinea-worm,  crammed  in  all  parts  with  free  embryos,  germs,  and  undeveloped  ova.  This 
mature  worm  was  first  detected  by  Dr.  Bancroft,  who  met  with  his  first  specimen  in  a 
'  lymphatic  abscess '  in  the  arm.  This  was  dead,  but  afterwards  four  other  specimens  were 
obtained,  living',  from  a  hydrocele  of  the.  cord. 

The  precise  relation,  if  there  be  any,  between  the  mature  Filaria  thus  found  in  different 
parts  of  the  body  in  the  tissues  external  to  the  blood  or  lymphatic  vessels  and  the  minute 
embryos,  whose  proper  habitat  would  seem  to  be  in  one  or  other  set  of  vessels,  whence  they 
escape  into  the  urine,  together  with  either  blood  or  lymphatic  fluid,  does  not  appear  to  have 
as  yet  been  quite  satisfactorily  traced  throughout.  Some  light,  however,  has  been  thrown 
upon  the  matter  by  the  curious  and  important  observations  of  Dr.  Manson,  and  afterwards  of 
Dr.  T.  R.  Lewis,  on  the  ingestion  by  Mosquitoes  of  the  hematozoa  and  the  changes  subse- 
quently undergone  by  the  embryos  within  the  body  of  its  insect  host ;  changes  which  probably 
tend  to  fit  the  embryos  to  obtain  their  own  livelihood  in  the  outer  world,  where  they  may  be 
supposed  to  attain  sexual  maturity  and  become  ready  when  swallowed  or  otherwise  introduced 

1   Lancet,  June  22,  1878. 
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into  the  human  body  to  make  their  way  into  the  tissues  and  pour  their  offspring  into  the  blood- 
vessels or  lymphatics.  But  as  regards  this  hypothetical  transmigration  much  remains  to  be 
made  out. 

With  respect  to  the  morbid  effects  of  the  presence  of  the  embryo  Filaria  sanguinis- 
hominis,  if  any  are  produced,  which  is  by  no  means  generally  the  case,  they  may  all  be  referred 
more  or  less  directly  to  affections  of,  or  connected  with,  the  lymphatic  system  and  to  such 
as  it  might  be  supposed  would  be  produced  by  the  obstruction  of  the  lymphatic  vessels.  The 
principal  affections  that  have  been  noticed  as  accompanying  the  presence  of  Filaria  sanguinis- 
hominis  are,  firstly,  Chyluria  and  Hematuria,  which  may  be  endemic,  Elephantiasis  Arabum, 
in  all  its  forms,  including  '  Lymph-scrotum,'  certain  forms  of  hydrocele,  lymph  abscesses,  &c, 
of  which,  however,  perhaps  the  most  constant  are  Chyluria  and  Hematuria. 

It  remains  to  notice  one  of  the  most  extraordinary  facts  that  have  been  made  known  in  the 
life-history  of  this  Filaria,  and  which  will  account  in  some  measure  for  the  circumstance  that, 
while  in  Asia  and  in  cases  of  Chyluria  and  the  other  lymphatic  affections,  haematozoa  have 
almost  invariably  been  met  with,  in  South  America,  where  similar  affections  appear  to  be 
equally  abundant,  their  occurrence  was  for  some  time  entirely  overlooked.  This  circumstance 
admits  of  explanation  from  Dr.  Manson's  interesting  observation  that  the  hsematozoa  migrate 
periodically  at  regular  intervals  of  twenty-four  hours  into  and  out  of  the  circulating  blood.  He 
states  that  '  the  young  escape  into  the  circulation  at  regular  intervals  of  twenty-four  hours, 
the  discharge  [into  the  blood]  commencing  soon  after  sunset  and  continuing  till  near  midnight, 
from  which  time  till  the  following  noon  their  number  gradually  decreases.  From  two  or  four 
o'clock  till  six  they  are  nearly  absent  [from  the  blood].' 

Dr.  Manson  does  not  appear  to  have  made  out  where  they  go  or  what  becomes  of  the 
embryos  after  they  have  quitted  the  blood,  nor  how  they  re-enter  it ;  but  it  is  not  perhaps 
unreasonable  to  suppose  that  they  get  into  the  lymphatics,  within  which,  at  any  rate  in  some 
cases,  some  remain  and  cause  the  obstruction  of  the  lymphatic  current.  Dr.  Manson  remarks 
that  we  must  not  conclude  that  a  case  is  non-filarious  from  observations  made  during  the 
afternoon.     The  search,  he  says,  shoidd  be  made  after  sunset. 

(5)  Oxyuris  vermicularis. — The  common  thread-worm,  though  properly  an  inhabitant  of 
the  lower  bowel  only,  may  occasionally  come  under  the  cognisance  of  the  surgeon  when  it 
has  found  its  way  into  the  female  vagina,  or  wandered  into  loose  mucous  folds  external  to 
the  anus,  where  as  in  a  case  mentioned  by  Cruveilhier,  and  cited  by  M.  Davaine,1  it  may  give 
rise  to  considerable  annoyance.  Another  circumstance  also  connected  with  the  presence  of 
thread-worms  is  the  sympathetic  irritation  sometimes  said  to  be  produced  by  them  upon  the 
sexual  organs,  leading,  according  to  Lallemand,2  to  frequent  seminal  emissions  and  other  evil 
consequences. 

IV.  Akachnida. — The  only  forms  belonging  to  the  Arachnida  that  can  be  properly  re- 
garded as  human  parasites,  although  many  others  may  occasionally  attack  the  human  subject, 
are, — 

1.  Acarus  (Demodex)  folliculorum. 

2.  Sarcoptes  (Acarus)  scabiei. 

Both  of  these,  however,  are  more  properly  to  be  considered  under  cutaneous  diseases  or  erup- 
tions, and  will  therefore  be  passed  over  in  this  place. 

V.  Insecta. — The  same,  with  one  exception,  may  be  said  of  the  parasitic  insects,  of  which 
we  will  content  ourselves  with  giving  a  list  only : — 

1.  Pediculus  capitis.  4.  Pulex  irritans. 

2.  „       vestimenti.  5.       „      penetrans. 

3.  Phthirius  pubis. 

Concerning  ourselves  here  only  with  the  last. 

Pulex  penetrans,  the  sand-flea  (chigoe,  chigger,  or  jigger),  is  considerably  smaller  than  the 
common  flea,  and  has  a  proboscis  as  long  as  the  body.  The  male,  and  also  the  female  until  impreg- 
nated, lives  solely  in  sand,  and  does  not  attack  man  ;  but  the  impregnated  female  is  one  of  the 
worst  pests  in  the  West  Indies,  and  in  many  parts  of  South  America.  Humboldt  states  that  it 
OTily  attacks  Europeans,  and  not  the  aborigines ;  but  there  is  no  doubt  it  is  as  much  attracted  by 
the  negro  as  by  the  white  man.  The  impregnated  female  introduces  itself  beneath  the  nails  or 
between  the  toes  and  other  parts  of  the  naked  foot,  and  soon  enlarges  into  a  white  globular  vesicle 
about  the  size  of  a  pea,  by  the  rapid  growth  of  the  ova,  or  rather  larvae,  which  are  formed  and 
contained  in  a  membranous  bag  beneath  the  abdomen.  The  presence  of  this  rapidly  growing 
intruder  causes  considerable  irritation  and  annoyance,  and  if  the  distended  ovary  be  incautiously 
ruptured,  the  escape  of  the  numerous  progeny  into  the  surrounding  tissues  is  often  followed  by 
suppuration  and  tedious  ulceration.  The  treatment,  which  requires  some  skill  and  sharp  eye- 
sight, consists  in  dilating  the  orifice  through  which  the  insect  has  entered  with  a  needle,  and 
carefully  extracting  it  whole. 

1  Op.  cit.  p.  211 .  2   Des  Pertts  seminales  involontaires,  t.  iii. 
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Vegetable  Paeasites. 

A  considerable  number  of  vegetable  parasitic  growths  have  been  enumerated  as  infesting 
man  as  well  as  many  other  animals,  and  affecting  both  the  external  surface  of  the  body 
and  some  of  the  internal  mucous  passages  which  are  exposed  to  the  air.  These  growths 
belong,  for  the  most  part,  to  the  hyphomycetous  fungi,  and,  with  perhaps  one  or  two 
exceptions,  amongst  which  the  fungus  peculiar  to  f amis  should,  in  our  opinion,  undoubtedly 
be  included,  they  are  in  all  probability  merely  different  forms  of  the  common  mould  {Peni- 
cillium  fflaucum),  or  of  other  minute  fungi  of  a  common  kind.  At  any  rate,  as  they  all,  or 
nearly  all,  are  closely  connected  with  certain  cutaneous  affections  which  have  been  treated 
of  elsewhere,  it  will  be  needless  here  to  say  anything  concerning  them.  It  is  far  otherwise, 
however,  with  a  particular  form  of  fungus,  winch  appears  to  constitute  the  essence  of  a  very 
serious  surgical  disease  in  the  East. 

In  the  '  Transactions  of  the  Medical  and  Physical  Society  of  Bombay,'  No.  VI.  for  1861, 
p.  104,  will  be  found  an  elaborate  paper  by  Dr.  II.  Vandyke  Carter,  concerning  a  'New  and 
Striking  Form  of  Fungus-Disease  principally  affecting  the  Foot,  and  prevailing  endemically  in 
many  parts  of  India.' 

Though  the  true  nature  of  this  extraordinary  affection  is  for  the  first  time  explained  in 
this  valuable  paper,  the  affection  itself  appears  to  have  long  been  noticed  by  Indian  surgeons 
as  one  of  a  peculiar  kind.  It  was  distinguished  in  the  medical  reports  under  the  name  of 
'  ulcus  grave,' '  morbus  tuberculosus  pedis,'  '  Madura-foot,'  '  peculiar  tubercular  disease,'  &c. 
The  disease  appears  to  be  of  not  unfrequent  occurrence  in  the  Bombay  and  Madras  presi- 
dencies, and  since  its  nature  has  been  made  known  cases  of  it  have  been  met  with  also  in 
Bengal.  It  appears,  therefore,  to  pervade  most  of  the  hotter  parts  of  the  Indian  Peninsula. 
It  attacks  men  far  oftener  than  women,  and  is  almost  exclusively  confined  to  the  feet. 

Dr.  Carter  distinguishes  at  least  two  varieties  of  the  affection  ;  and  the  account  he  gives 
of  a  case  x  will  serve  very  well  to  afford  an  idea  of  the  appearances  produced  by  it.  The 
subject  was  a  Hindoo  farmer,  aged  about  35  years,  residing  near  Poonah,  in  the  Deccan. 
"When  admitted  into  hospital  on  September  21,  1859,  his  right  foot  was  much  enlarged,  par- 
ticularly about  the  ankle ;  the  general  form  of  the  swelling  was  oval,  somewhat  resembling 
that  of  extensive  scrofulous  caries  of  the  part ;  the  skin  was  thrown  into  coarse  corrugated 
wrinkles.  On  either  side  of  the  ankle-joint  and  on  the  dorsum  of  the  foot,  near  the  toes, 
and  also  in  the  sole,  were  numerous  soft  small  swellings  or  tubercles  as  large  as  a  pea  or  mar- 
ble, having  puckered  apertures  or  fistulous  openings ;  and  at  these  points  the  skin  appeared 
lighter  in  colour  than  elsewhere.  The  tubercles  were  in  all  stages,  from  a  slight  elevation  of 
the  surface  to  an  acuminated  point,  and  there  a  puckered  fistulous  orifice  appeared.  A  probe 
introduced  into  one  of  these  openings  entered  a  long  but  not  tortuous  sinus,  many  of  which 
led  to  bare  bone.  A  discoloured  glairy  sero-purulent  fluid  exuded  on  pressure,  frequently 
mixed  with  a  few  black  gritty  particles.  The  toes  were  distorted  and  displaced  upAvards,  and 
the  muscles  of  the  calf  were  atrophied.  The  disease  was  of  twelve  years'  standing,  and  the 
history  given  was  this — When  wading  in  a  nullah,  or  water-course,  a  thorn  stuck  in  the  sole 
of  the  foot ;  bleeding  followed,  and  an  abscess  formed  the  size  of  a  walnut.  The  swelling 
began  to  spread,  without  much  pain,  from  the  sole  of  the  foot  and  toes  towards  the  ankle. 
Amputation  was  performed,  and  the  patient  made  a  complete  recovery. 

On  section  of  the  parts  after  removal,  the  disease  was  at  once  seen  to  be  characterised  by 
the  presence  of  numerous  black  masses,  studded  throughout  both  hard  and  soft  parts.  There 
was  no  deposit  in  the  cancelli  of  the  bones,  and  no  blending  of  the  parts,  as  observed  in 
cancer  ;  and  the  black  masses  could  be  picked  out  quite  clean  from  the  cavity  or  space  in  which 
they  were  contained,  and  which  was  lined  with  a  membrane.  There  was  no  appearance  of 
caries,  the  osseous  tissue  having  been  removed  apparently  only  by  absorption.  Nor  was  there 
any  alteration  or  thickening  of  the  soft  parts,  such  as  occurs  in  elephantiasis,  &c. 

In  the  second  variety,  although  the  external  appearances  are  not  unlike,  a  considerable 
difference  exists  in  the  absence  of  the  black  masses.  The  bones  are  affected  nevertheless  in  a 
similar  way,  and  a  fungus  is  also  to  be  found.  In  a  case  recorded 2  of  this  variety,  the 
'  diseased  parts  consisted  of  collections  of  what  looked  like  sloughing  tissue  ;  grey  or  blackish 
masses,  almost  glairy  in  consistence  and  accumulated  in  loculi,  from  which  they  could  be 
readily  drawn  out,  whether  in  the  soft  parts  or  in  the  bones,  which  were  excavated  to  receive 
them.  No  black  gramdes  were  seen,  and  only  after  a  careful  examination  were  white  granules 
detected  in  the  interior  of  the  loculi.' 

The  discharge  from  the  sinuses  was  examined,  prior  to  the  amputation,  by  the  microscope  : 
it  presented,  together  with  blood-corpuscles  and  granule-cells,  numerous  small  bodies  barely 
visible  as  white  dots  to  the  naked  eye  ;  but  when  magnified,  appearing  rounded  and  tuber- 
culated,  of  a  yellowish  tint,  and  slightly  varying  in  size.     These  were  the  fungi. 

In  some  cases,  where  the  disease  is  still  moi-e  advanced,  the  destruction  and  obliteration  of 
parts  is  still  greater,  till  at  last  scarcely  any  remains  of  the  original  tissues,  either  hard  or 
soft,  are  recognisable.  The  general  characters  of  the  affection  are  thus  summed  up  by 
Dr.  Carter : — 

1.  External  appearances. — Globular,  or  flattened  form  of  swelling,  often  very  considerable  ; 
never  extending  above  the  foot.     Skin  6rst  studded  with  blebs  or  soft  tubercles  marked  with 

i  Loc.  cit.  p.  111.  -  Loe.  cit.  p.  115. 
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numerous  sinuous  apertures.  A  thin  discharge,  often  scanty  and  watery,  and  generally  con- 
taining small  granules  or  particles,  either  barely  visible  or  distinct,  soft,  and  like  poppy-seeds, 
or  black  in  colour. 

2.  Appearances  on  dissection. — General  confusion  of  parts,  owing  to  absorption  of  the 
bones,  and.  fibrous  thickening  of  the  soft  parts.  Often  the  presence  of  granules,  separated  or 
aggregated  into  mulberry-like  masses  of  a  yellow  or  brown  colour,  lodged  in  spherical  cavities 
excavated  in  the  bones  or  soft  parts,  or  in  tunnels  or  channels  leading  from  the  cavities  to  the 
openings  on  the  surface,  and  also  lined  with  a  membrane. 

Sometimes  there  is  a  deposit  of  a  fleshy  substance,  containing  numerous  minute  particles 
(white  or  red),  and  occupying  the  same  localities  as  the  above-mentioned  granular  deposit. 
Lastly,  in  the  same  cavities  and  tunnels  may  be  found  black  granules,  spheroidal  tuberculated 
masses  of  the  same  colour,  and  radiated  in  structure. 

Dr.  Carter  adduces  many  considerations  to  show  that  this  curious  parasitic  fungus  is  in- 
troduced from  without,  and  drawrs  a  close  comparison  between  the  mode  of  its  invasion  and 
reproduction  with  that  of  the  guinea-worm,  which  is  highly  interesting,  but  too  long  for 
notice  here. 

Masses  of  the  truffle-like  fungoid  tubera  having  been  furnished  to  Mr.  Berkeley,  that 
eminent  fungologist  has  procured  from  them  the  mycelium  and  fructification,  and  has  thus  deter- 
mined the  botanical  characters  and  systematic  position  of  the  fungus,  to  which  he  has  given 
the  name  of  Chionyphe  Carteri.1 

Amputation  of  the  affected  part  appears  to  be  always  successful  in  putting  a  stop  to  the 
extension  of  the  mischief. 

Amongst  other  parasitic  organisms  usually,  though  perhaps  doubtfully,  referred  to  the 
vegetable  side  of  the  organic  world,  should  also  be  here  enumerated  the  numerous  and  most 
important  class  known  under  the  general  appellation  of  Bacteria,  Bacilli,  Vibrio,  &c,  of  which 
our  knowledge  has  been  so  materially  advanced  in  late  years.2 

Though,  speaking  generally,  these  organisms  are  of  more  immediate  interest  to  the  physi- 
cian than  to  the  surgeon,  yet  their  high  importance  in  surgical  practice,  as  in  the  treatment  of 
wounds,  and  in  operations,  demands  that  they  should  not  be  here  passed  over  without  notice. 
Any  extended  account  of  their  life-history  would  form  an  essential  part  of  an  article  on 
'  Antiseptic  Surgery,'  in  wdiich  it  would  find  a  more  appropriate  place. 

G.  Busk. 

1  Intellectual  Observer,  vol.  ii.  p.  248. 

2  In  a  report  to  the  Medical  Society  of  Christiania  in  1874  by  Dr.  Hansen,  and  of  which  a  notice 
appeared  in  the  British  and  Foreign  Medico-Chirurgical  Review  for  April,  1875,  he  briefly  stated  that  he 
had  frequently  or  indeed  generally  found  when  seeking  for  them  in  the  tubercles  of  leprosy  (elephantiasis 
grsecoruvi)  small  rod-shaped  bodies  in  the  cells  of  the  swelling.  His  subsequent  investigations,  of  which 
an  account  was  published  in  the  Quarterly  Journal  of  Microscopic  Science,  vol.  xx.,N.  S.  p.  92,  1880,  have 
apparently  served  to  confirm  the  view  that  these  minute  bacilli  are  the  invariable  concomitants  of  the 
disease,  and  apparently  its  immediate  cause.  The  case  is  one  of  extreme  interest,  and  from  the  kindness 
of  Dr.  Thin,  who  is  at  present  engaged  in  its  investigation,  I  have  an  opportunity  of  witnessing  the 
existence  of  the  bacilli  in  preparations  taken  from  a  subject  in  this  country.  It  would  seem  that  they 
are  not  confined  to  the  morbid  growth  itself,  but  are  extremely  abundant  in  the  subjacent  apparently 
nnaffected  tissue. 
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UNDER  this  head  is  included  the  consideration  of  wounds  inflicted  by  animals  into  which 
some  poisonous  or  irritating  material  is  introduced.  In  this  country  and  in  many  others 
the  subject  is  one  of  little  importance  ;  but  in  some,  more  especially  in  the  warmer  regions  of 
the  globe,  it  demands  the  serious  attention  of  the  surgeon.  But  from  the  great  general 
similarity,  except  as  regards  degree  of  severity,  in  the  effects  produced  by  wounds  of  this 
kind,  and  as  their  treatment  is  to  be  guided  by  obvious  and  simple  principles,  there  is  neither 
room  nor  need  for  any  extended  observations  on  the  medical  or  surgical  aspect  of  the 
question.  But  we  have  thought  that  some  space  might  be  usefully  occupied  in  pointing  out 
the  different  classes  of  animals  amongst  which  venomous  species  are  found,  and  in  indicating 
those  species  more  especially  whose  attacks  are  most  to  be  dreaded. 

A.  Invertebrata.  Poisoned  tuounds  inflicted  by  insects  and  Arachnida. — In  this  section 
might  be  enumerated  a  considerable  number  of  species  whose  bites  or  stings  are  attended  with 
a  greater  or  less  degree  of  irritation  and  inflammation ;  but  from  the  trifling  nature  of  the 
injuries  inflicted  by  most  of  them,  it  is  unnecessary  here  to  notice  any  but  those  whose 
attacks  are  attended  with  what  may  be  termed  serious  effects. 

Considered  in  this  regard,  the  most  formidable  of  the  venomous  invertebrate  animals 
belong  to  the  classes  Arachnida  and  Myriapoda.  Under  the  former  are  included  the  scorpion, 
of  whose  venomous  properties  there  is  no  doubt,  and  several  spiders,  whose  evil  reputation 
rests  perhaps  upon  less  certain  grounds.  The  only  myriapod  that  can  positively  be  said  to 
possess  any  venomous  poAver  is  a  species  of  scolopendra  (S.  morsitans). 

(a)  The  scorpion  (S.  europceus,  S.  occitanus,  &c.) — The  scorpions  (Scorpionidse)  are 
characterised  by  their  elongated  jointed  caudiform  abdomen,  which  is  armed  at  its  extremity 
with  a  hooked  claw.  This  claw,  which  is  perforated  and  connected  at  the  base  with  poison- 
glands,  constitutes  the  sting.  In  the  larger  species,  inhabiting  the  hotter  regions  of  the 
globe,  the  effects  of  the  scorpion's  sting  in  man  appear  to  be  very  serious,  if  not  in  some  cases 
actually  fatal ;  and  even  in  the  smaller  species  found  in  the  South  of  Europe  its  effects  are 
very  unpleasant,  and  not  altogether  unattended  with  danger  to  delicate  or  irritable  in- 
dividuals. The  symptoms  produced  by  it  very  much  resemble  those  produced  by  the  stings 
of  bees  and  wasps  in  an  aggravated  degree :  such  as  acute  pain,  a  general  nervous  shock 
attended  with  numbness,  vertigo,  occasionally  temporary  loss  of  sight,  vomiting,  &c,  whilst 
the  local  symptoms  are  swelling  and  other  signs  of  acute  inflammation,  followed  in  many 
cases  by  suppuration,  sloughing,  and  their  consequences. 

The  remedy  which  appears  to  have  obtained  the  greatest  repute,  and  to  be  recommended 
by  the  most  trustworthy  evidence,  is  the  application  of  ammonia  externally,  and  its  internal 
administration  as  a  stimulant  also ;  although  it  is  probable  that  any  other  diffusible  stimidus 
combined  with  opiates  would  be  equally,  if  not  more,  efficacious.  A  variety  of  plants, 
belonging  more  especially  to  the  Cruciferse,  have  also  been  supposed  to  possess  useful 
properties  in  the  treatment  of  the  effects  of  the  scorpion's  sting. 

(b)  Centipedes  (Scolopendi-idce). — Several  species  of  Scolopendra  enjoy  the  reputation  of 
being  highly  venomous  ;  and  there  is,  perhaps,  no  doubt  that  the  bite  of  some  of  the  larger 
kinds,  and  especially  of  S.  morsitans,  a  large  species  inhabiting  the  hotter  regions  of  the 
globe,  has  occasionally  been  attended  with  very  troublesome  and  painful  consequences.  The 
poison  of  these  creatures  is  conveyed  not  by  a  caudal  sting,  as  in  the  scorpions,  but  by  some- 
what similarly-formed  curved  fangs  connected  with  the  mandibles,  which  are  perforated,  and 
probably  communicate  with  special  poison-glands,  although  the  existence  of  such  organs  does 
not  appear  as  yet  to  have  been  satisfactorily  made  out.  The  bite  of  the  centipede,  though 
described  as  excessively  painful,  does  not  seem  to  be  usually  followed  by  the  same  severe 
symptoms  as  is  the  sting  of  the  scorpion  ;  and  it  is  not  improbable,  therefore,  that  no  poison 
is  actually  introduced. 

(c)  Spiders  (Araneida). — The  bite  of  several  species  of  spiders  is  said  by  various  writers 
to  be  venomous ;  but  the  testimony,  speaking  generally,  upon  which  this  property  is  attributed 
to  them  does  not  appear  to  be  very  conclusive. 

Spiders  have  from  time  immemorial  enjoyed  the  evil  reputation  of  being  highly  poisonous 
when  swallowed,  and  very  powerful  medicinal  properties  have  even  been  assigned  to  their 
webs.  These  notions,  hoAvever — no  doubt  due  to  the  disgust  felt  by  most  persons  at  the 
sight  of  such  ugly  creatures — are  of  course  totally  unfounded  ;  nor,  perhaps,  Avith  one  or  tAvo 
more  or  less  problematical  exceptions,  does  there  seem  to  be  any  better  reason  for  believing 
that  their  bite  inflicts  more  than  a  simple  Avound. 

One  or  tAvo  species,  hoAArever,  deserve  more  particular  notice. 
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The  first  of  these,  the  tarantula  or  tarentula  (Lycosa  tarentula),  a  large  spider  belonging 
to  the  tribe  of  Citigrade,  or  running  spiders,  and  which  abounds  in  Southern  Europe,  and 
more  especially  in  South  Italy,  has  long  acquired  an  extraordinary,  but,  as  it  would  seem, 
wholly  undeserved,  infamous  reputation.  The  concurrent  testimony  of  all  competent 
observers  has  conclusively  shown  that  the  extraordinary  stories  of  the  affections  produced  by 
the  bite  of  the  tarantula,  and  of  the  no  less  extraordinary  methods  of  cure  adopted,  are  the 
records  either  of  wilful  deception  or  of  the  strange  pranks  the  imagination  may  play  in  the 
apparent  production  and  removal  of  morbid  symptoms.  Direct  experiments  in  various  hands 
show  that  the  bite  of  tbis  spider  is  unattended  with  any  ill  effect  beyond  slight  local  irritation. 

Another  spider,  belonging  to  an  entirely  different  tribe,  but  which  is  also  found  in  the 
South  of  Europe,  is  said  to  produce  a  similar  train  of  symptoms  to  those  attributed  to  the 
tarantula,  and  doubtless  having  the  same  origin. 

A  third  species  (Aranea  13-guttata)  is  also  reputed  to  inflict  a  very  dangerous  and  even 
fatal  bite  both  upon  men  and  domestic  animals  in  the  island  of  Elba  ;  and  in  Morocco  a 
spider,  there  called  the  tendaraman,  has  had  equally  formidable  venomous  powers  attributed 
to  it.  It  is  said  to  be  common  in  the  cork  forests ;  and  that  its  bite  is  so  poisonous  that  the 
persons  bitten  by  it  survive  but  a  few  hours.  But  we  may  surely  be  allowed  to  doubt  all 
such  stories  ;  especially  when  we  learn  that  the  spider  always  makes  towards  the  head  in 
order  to  inflict  its  deadly  wound. 

(d)  Venomous  insects. — A  great  variety  of  insects  appear  to  have  the  power  of  inflicting 
wounds  attended  with  a  greater  or  less  amount  of  local  irritation.  But  whether  in  the 
majority  of  these  cases  any  poison  is  actually  introduced  into  the  punctures  made  bjr  their 
lancet-like  proboscis  appears  to  be  by  no  means  certain.  It  is  highly  probable  that  the  effect, 
as  is  often  the  case  with  leech-bites,  is  due  to  prolonged  mechanical  irritation  only.  It 
must  be  confessed,  nevertheless,  that  in  other  cases  the  severe  pain  which  attends  the  bites 
of  very  minute  creatures  can  scarcely  be  accounted  for,  except  on  the  supposition  that  they 
are  accompanied  with  the  introduction  of  some  irritating,  if  not  actually  venomous  material ; 
as  of  formic  acid,  for  instance,  in  the  case  of  ants;  or  perhaps  of  an  acrid  salivary  secretion  in 
other  insects. 

In  some  cases,  however,  it  would  seem  that  certain  insects  are  capable  of  affording  a  truly 
poisonous  matter  of  a  septic  and  diffusive  nature,  by  which,  independently  even  of  any  local 
irritation,  the  whole  system  may  be  fatally  affected.  The  most  remarkable  case  of  this  kind 
is  that  of  the  dipterous  fly  termed '  tsetse '  (Glossina  morsitans) ,  of  whose  ravages,  or  supposed 
ravages,  we  have  so  graphic  though  unsatisfactory  an  account  in  Dr.  Livingstone's  travels. 
It  is  true  that  this  fly  is  innocuous  to  man  ;  but  nevertheless,  its  alleged  effects  upon  certain 
animals  are  so  extraordinary,  and  it  might  almost  be  said  so  incredible,  as  fully  to  deserve 
some  notice  hi  this  place.  The  tsetse  is  a  harmless-looking  insect,  very  little  larger  than  a 
house-fly ;  but  its  bite  is  said  to  be  certain  death  to  domestic  cattle,  the  sheep,  horse,  and 
dog,  whilst  it  is  innocuous  not  only  to  man,  but  to  the  goat,  antelope,  ass  and  pig,  as  well  as 
to  all  wild  animals  whatever,  and  even,  what  is  strangest  of  all,  to  the  calf  so  long  as  it  is 
sucking.  The  symptoms  attributed  to  the  bite  of  the  tsetse  do  not  arise  immediately,  but 
after  an  interval  sometimes  of  several  weeks.  They  appear  to  commence  with  a  general 
disorder,  attended  with  weakness  and  wasting,  running  at  the  nose  and  eyes,  and  glandular 
swellings  under  the  jaw.  The  animals  so  affected  invariably  waste  away  and  perish.  The 
affection  is  said  to  be  quite  different  from  the  '  leg-sickness,'  and  other  murrains,  which  are 
so  common  in  South  Africa  ;  and  to  present  this  striking  difference  from  them,  that  it  is  not 
contagious.  A  herd  of  healthy  cattle  is  not  infected  by  animals  labouring  under  the  effects 
of  the  tsetse-bite.  Nor  is  an  animal  ever  affected  in  the  same  Avay  unless  it  has  been  into  a 
district  of  country  infested  by  the  fly.  These  districts  are  described  as  being  very  distinctly 
defined,  although  separated  from  a  healthy  one  sometimes  only  by  a  narrow  river,  or  even  by 
an  imperceptible  boundary.  Nothing  appears  to  have  been  ascertained  with  respect  to  the 
infected  tracts  of  country  being  inhabited  by  any  peculiar  plant  or  vegetation  ;  but,  on  the 
other  hand,  travellers  seem  to  have  convinced  themselves  that  the  tsetse-fly  is  never  found 
except  in  districts  inhabited  by  the  elephant  and  rhinoceros  ;  and  that  in  proportion  as  those 
animals  are  destroyed,  do  the  ravages  of  the  fly  diminish.  It  is  much  to  be  desired,  however, 
that  the  subject  should  be  further  investigated. 

Dr.  Livingstone  also  mentions  another  insect,  whose  bite  produces  vomiting  and  purging 
in  the  human  subject ;  but  as  he  enters  into  no  particulars  we  can  merely  notice  the  circum- 
stance as  one,  if  truly  reported,  of  a  very  remarkable  kind. 

But  although  the  bites  of  insects  are  comparatively  so  innocuous,  it  is  otherwise  with 
their  stings.  Stinging  insects  belong  chiefly,  if  not  exclusively,  to  the  order  Hymenoptera, 
in  which  the  sting,  in  the  sterile  females,  represents  the  modified  ovipositor.  The  instru- 
ment consists  essentially  of  two  exceedingly  fine  and  sharp  darts,  enclosed  in  a  tubular 
sheath,  at  the  base  of  which  is  placed  a  special  venom-gland  or  sac,  whose  contents  are  injected 
into  the  wound  made  by  the  usually  serrated  or  barbed  darts.  The  well-known  consequences 
of  the  sting  of  the  bee,  wasp,  and  hornet  are  too  familiar  to  require  particular  notice.  Though 
painful  and  annoying,  these  wounds,  except  in  cases  of  persons  attacked  by  numerous  swarms, 
can  rarely  be  accounted  serious,  though  the  effects  vary  a  good  deal  in  different  persons,  and 
probably  are  more  severe  in  warmer  districts.  When  large  communities  of  Hymenoptera, 
however,  are  disturbed,  and  the  assailant  is  attacked  by  great  numbers  of  the  angry  members, 
very  severe  consequences,  and  even  death  itself,  have  often  followed:  and  in  one  instance  at 
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least  the  sting  of  a  single  insect  (Mutilla  coccinea),  a  native  of  the  warmer  parts  of  North 
America,  is  said  to  produce  loss  of  sense  within  five  minutes  after  its  infliction,  and  consider- 
able apparent  risk  to  life  for  several  days  afterwards. 

Various  remedies  of  a  domestic  nature  are  recommended  to  allay  the  smart  and  inflam- 
mation attending  stings  ;  amongst  which  vinegar,  ammonia,  flour,  indigo  in  the  form  of  the 
'blue-ball'  of  washerwomen,  oil,  spirit,  eau  de  Cologne,  &c,  may  be  enumerated.  Of  these, 
ammonia  in  the  form  of  sal-volatile  or  eau  de  luce  is  perhaps  as  good  as  any. 

B.  Vertebrata.  Wounds  inflicted  by  venomous  snakes. — Of  a  far  more  important 
character  than  those  noticed  in  the  preceding  section  are  the  poisoned  wounds  inflicted  by 
animals  belonging  to  the  vertebrate  sub-kingdom.  Fortunately,  as  compared  with  the  whole 
number  of  vertebrata,  these  are  not  very  numerous,  nor  are  they  very  powerful,  except  in 
the  possession  of  their  lethal  Aveapons  ;  and  as  they  are  for  the  most  part  slow  of  movement, 
and  of  a  sluggish  and  retiring  nature,  they  are  not  to  man,  at  least  in  one  sense,  of  any  very 
great  importance.  The  serious  and  often  fatal  nature  of  their  attacks,  however,  renders  the 
subject  of  the  wounds  inflicted  by  them  one  of  considerable  interest  and  moment,  especially 
in  countries  where  the  more  powerful  species  are  met  with. 

All  the  truly  venomous  vertebrata  belong  to  the  order  of  Ophidian  reptiles  ;  to  some  few 
points  with  respect  to  the  natural  history  and  organisation  of  which,  bearing  upon  the  main 
subject  of  this  section,  we  shall  therefore  now  proceed  to  refer  as  briefly  as  possible. 

Characteristics  and  classification  of  venomous  reptiles. — Many  systematists  have  begun 
their  classification  of  the  Ophidia  by  dividing  them  into  the  innocua,  the  suspecta,  and  the 
venenosa.  But  the  exigencies  of  more  recent  zoological  science  demand  a  more  exact  classifi- 
cation than  is  afforded  by  such  an  artificial  arrangement.  Not  to  enter  at  any  length  into 
the  principles  upon  which  various  schemes  for  their  classification  have  been  based,  it  will,  for 
our  present  purpose — that  of  diagnosing  venomous  from  non-venomous  snakes — be  sufficient  to 
remark  that  the  Ophidia  are  very  naturally  subdivided  into  two  large  groups  or  sub-orders, 
clearly  distinguished  from  each  other  by  various  particulars  in  their  organisation.  In  one  of 
these  sub-orders  all  the  species  of  which  it  is  composed  are  more  or  less  venomous ;  whilst  in 
the  others  the  majority  are  innocuous  in  that  respect,  though  some  are  truly  formidable  in 
other  respects. 

The  former  group  of  true  venomous  snakes  have  been  termed  the  Viperina,  or  viperine 
snakes,  of  which  the  rattlesnake  and  viper  are  familiar  examples:  whilst  the  second  have 
been  denominated  the  Colubrina,  of  which  the  common  harmless  ringed  snake  of  this  country 
is  a  specimen. 

To  the  latter  belong  all  non-poisonous  snakes  and  some  poisonous,  as  the  cobras  of  India 
and  Africa,  and  the  whole  family  Hydrophidse,  or  sea-snakes  of  the  tropical  seas.  To  the 
viperine  group  belong  the  true  Viperidse  and  the  Crotalidae,  or  rattlesnakes. 

The  fang,  as  has  been  said,  is  traversed  by  a  narrow  canal,  continuous  above  with  a  sort  of 
pouch  or  sacculus  surrounding  the  base  of  the  tooth,  into  which  opens  the  long  curved  duct 
of  the  poison-gland.  This  organ,  which  with  various  modifications  may  be  described  as 
composed  of  tubular  follicles  communicating  with  a  common  canal,  and  consequently  as  quite 
distinct  in  structure  from  an  ordinary  salivary  gland,  has  a  thick  aponeurotic  wall  surrounded 
by  muscular  fibres,  in  most  cases  apparently  connected  with  the  temporal  muscle,  and  which 
are  supposed  to  act  as  compressors  of  the  gland  and  ejaculators  of  its  contents.  It  is  usually 
placed  below  and  a  little  behind  the  orbit ;  but  in  one  remarkable  instance —  Causus  rhombeatus 
— the  poison-gland,  which  is  of  enormous  size,  is  situated  on  the  back,  extending  from  the 
nape  through  nearly  one-sixth  of  the  entire  length  of  the  body,  lying  immediately  beneath 
the  integument  and  superficial  to  the  ribs  and  their  muscles. 

The  colubrine  snakes,  among  which  are  included  the  Hydrophidse,  or  sea-snakes,  differ 
in  several  important  particulars  from  the  Viperina.  In  external  form  they  are  usually 
slenderer  and  more  elongated,  especially  in  the  caudal  region.  The  head  is  smaller  or  narrower 
in  proportion,  and  in  nearly  every  case  continuous,  as  it  were,  with  the  body,  and  in  all  the 
more  important  members  of  the  sub-order  covered  on  the  summit  with  large  scutes  or  plates, 
usually  nine  in  number ;  the  scales,  except  in  the  sea-snakes,  in  which  they  are  tuberculate, 
are  smooth  and  non-carinate ;  the  eyes  are  larger  in  proportion  than  in  the  Viperina,  and, 
except  in  one  or  two  genera,  have  an  orbicular  pupil.  To  these  general  external  characters 
may  be  added  that  their  movements  are  more  lively  and  active,  and  colours  in  most  cases  more 
brilliant  and  pleasing.  Important  differences  also  exist  between  the  two  groups  in  the  structure 
and  connections  of  the  cranial  and  facial  bones,  and  especially  in  the  dentition,  in  which  their 
great  distinction  exists.  Among  these  differences  Ave  may  briefly  notice  the  greater  strength 
and  compactness  of  articulation  of  the  jaAvs  and  other  bones  connected  with  them,  by  Avhich 
the  oral  cavity  and  gullet  are  rendered  far  less  dilatable  than  they  are  in  the  Viperina  ;  and 
the  greater  length  and  size  of  the  maxillary  bones,  which  are  furnished  Avith  numerous  solid 
conical  fixed  teeth. 

This  great  sub-order  includes  by  far  the  largest  number  of  snakes,  varying  in  size  from 
that  of  an  earth-Avorm  to  the  gigantic  dimensions  of  the  boa-constrictor  and  great  pythons. 
Fortunately,  few  of  these  genera  of  snakes  are  venomous  ;  but  among  those  Avhich  are  so,  Ave 
find  some  of  the  most  formidable  of  all.  With  the  exception  of  the  sea-snakes,  or  Hydrophidae, 
all  of  Avhich  are  reputed  to  be  highly  venomous,  and  are  at  once  distinguishable  by  their 
exclusively  marine  habitat,  vertically  flattened  form,  and  fish-like  habits,  it  is  not  easy  to  lav 
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down  in  words  any  very  accurate  means  of  distinguishing  the  venomous  from  the  non-venomous 
Oolubrina.  The  former  usually  have  the  muzzle  larger  and  blunter  than  the  rest ;  the  trunk 
more  elongated,  and  the  tail  shorter,  stunted,  and  conical ;  the  eyes  smaller,  and  in  some  cases 
with  a  vertical  opening,  although  the  pupil  is  always  round  ;  the  nostrils  wide  and  lateral,  &c. 
But  the  more  important  species  of  this  group,  or  those  belonging  to  the  genus  Naja,  are 
characterised  by  the  faculty  they  nearly  all  possess  of  expanding  the  sides  of  the  neck  when 
in  an  excited  state,  whence  they  are  sometimes  distinguished  by  the  appellation  of  hooded 
snakes,  or  Cobras  de  capello.  The  essential  character,  however,  by  which  the  venomous  are 
distinguished  li'om  the  non-venomous  Colubrina,  is  the  development  in  the  upper  jaw  of  the 
former  of  one  or  more  of  the  anterior  maxillary  teeth  into  poison-fangs.  As  we  have  said 
before,  these  teeth  are  always  fixed  or  non-reclinable ;  and  they  differ  also  from  the  true 
poison-fangs  of  the  Viperina  in  not  being  perforated  down  the  centre  by  a  canal,  but  are 
adapted  to  the  purpose  of  conveying  poison  into  the  wound  by  a  groove  on  their  anterior  or 
convex  side,  which  is  in  connection — much  in  the  same  way  as  the  canal  in  the  viperine  fang 
— with  a  special  poison-sac  or  gland ;  the  chief  difference  being  that  the  duct  is  short  and 
straight,  instead  of  long  and  curved,  as  in  the  latter  case.1 

Nature  of  the  '  venotn,'  and  its  effects. — We  shall  proceed  to  say  a  few  words  respecting 
the  nature  of  the  poisonous  secretion  itself,  and  to  describe  the  effects  which  follow  its 
introduction. 

The  venom  of  serpents  is  described,  when  fresh,  as  a  transparent  yellowish  or  greenish 
subviscous  neutral  fluid  very  much  resembling  saliva.  In  other  sensible  properties  it  is  said 
to  be  insipid  and  almost  inodorous,  and,  in  fact,  to  exhibit  no  obvious  character  denoting 
its  virulent  properties.  It  is  heavier  than  water,  and  not  very  readily  miscible  with  it ; 
the  mixture  when  shaken  becoming  turbid.  According  to  Prince  Lucien  Bonaparte,  it  contains, 
besides  albuminous  or  mucous  and  a  small  amount  of  fatty  matter  and  the  usual  salts, 
a  peculiar  principle  to  which  he  has  given  the  name  of  '  echidnine  '  or  '  viperine,'  but  which 
appears,  in  most  of  its  characters,  strongly  to  resemble  ptyaline.  It  is  said,  however, 
to  possess  active  poisonous  properties,  which  are  retained  even  after  it  has  been  dried  for  a 
considerable  time,  if  not  exposed  to  the  air.  But,  however  simple  in  appearance  and 
composition  this  fluid  may  be,  it  undoubtedly  possesses  the  most  energetic  and  remarkable 
physiological  properties. 

In  the  first  place,  it  appears  to  be  quite  certain  that  the  poison  produces  no  effect,  or 
scarcely  any,  beyond  a  temporary  irritation  of  the  passages,  when  introduced  into  the  stomach  ; 
the  only  exception  to  this  being  some  instances  in  which  it  would  seem  that  pigeons  were 
stupefied  for  a  short  time  after  being  made  to  swallow  it ;  at  any  rate  its  introduction  in  this 
way  never  seems  to  be  followed  by  any  very  serious  consequence.  Nor  does  it  produce  any 
deleterious  effect  beyond,  in  some  cases,  a  little  local  irritation,  when  applied  to  the  surface 
of  the  skin,  even  when  it  has  been  slightly  abraded.  It  would  also  appear,  from  Fontana's 
experiments,  that  it  is  innocuous  when  applied  to  an  exposed  surface  of  muscular  tissue,  to 
cartilage,  the  pericranium,  periosteum,  the  dura  mater,  to  the  medullary  cavity  of  bones,  the 
cornea,  tongue,  lips,  palate,  &c.  Applied  to  exposed  nerves,  it  is  equally  inert;  nor  does  it 
apparently  affect  the  irritability  of  detached  muscle.  In  fact,  it  may  be  said  that  the  general 
result  of  experiment  and  observation  tends  to  show  that  in  order  to  produce  its  specific  effect, 
the  poison  must  be  introduced  directly  into  the  subcutaneous  cellular  tissue,  though  even  here 
curious  anomalies  have  been  observed  ;  amongst  which  is  the  circumstance  that  direct  inocu- 
lation with  the  aid  of  a  cutting  instrument  is  less  likely  to  succeed  than  when  the  poison  is 
introduced  through  the  fang  itself.  This,  of  course,  may  be  owing  to  the  greater  outflow  of 
blood  in  one  case  than  in  the  other. 

When  properly  introduced,  however,  its  effects  are  very  rapidly  manifested ;  in  fact,  in 
some  cases  so  rapidly  as  more  to  resemble  those  of  prussic  acid  than  anything  else ;  usually, 
however,  a  brief  interval  elapses  before  the  effects  are  shown.  These  may  be  divided  into 
general  and  local.  The  first  symptom,  in  nearly  all  cases,  appears  to  be  a  general  shock  to 
the  nervous  system,  attended  with  faintness,  tremor,  and  great  depression — sometimes  with 

1  Besides  the  undoubtedly  venomous  snakes  above  referred  to,  there  is  a  large  class  of  Ophidians,  with 
grooved  or  channelled  teeth,  with  respect  to  whose  venomous  or  non- venomous  properties  the  opinions  of 
naturalists  have  been  and  are  still  much  divided.  In  these  snakes,  which  have  by  some  been  termed  '  sus- 
pecta,'  the  channelled  teeth  are  situated,  not  in  the  front  of  the  upper  jaw,  as  in  the  truly  venomous 
serpents,  but  behind.  It  has  been  conclusively  shown  in  many  cases,  and  can  hardly  be  doubted  in  any, 
that  the  channelled  teeth  are  in  connection,  by  means  of  a  special  duct,  with  a  considerable-sized  gland, 
with  regard  to  whose  nature  it  is  that  opinions  have  been  chiefly  divided.  Whilst  some  eminent  observers, 
as  Johannes  Miiller,  Milne-Edwards,  and  Duvernoy,  ascribe  to  it  the  structure  and  functions  of  a  true 
poison-gland,  others,  as  Schlegel,  Andrew  Smith,  Owen,  and  more  recently  A.  B.  Meyer,  describe  it  as 
having  the  structure  and  presumably  the  functions  of  a  simple  salivary  gland.  The  accounts  of  travellers, 
also,  respecting  the  effects  of  the  bite  of  this  class  of  snakes,  are  fully  confirmatory  of  its  non-poisonous 
nature  in  the  majority  of  cases.  But  quite  recently  (Mbnatsbericht  der  k.k.  Ah.  d.  Wissemchqft,  Berlin, 
Miirz  1869),  it  has  been  shown  by  the  last-named  author,  that  in  at  least  two  species  of  the  most  inno- 
cent-looking snakes  (Callop/tis  intestinu.it s,  and  Callophis  bivirgatus),  the  posterior  channelled  teeth  are 
connected  with  enormous  true  poison-glands,  much  larger,  in  fact,  than  those  of  Cuhsus  rhombeatus,  and 
which,  strange  to  say,  arc  lodged,  not  superficially,  as  in  that  species,  but  within  the  cavity  of  the  ribs, 
and  in  front  of  the  heart,  occupying  nearly  one-quarter  of  the  length  of  the  body.  Although  extended 
investigations  have  as  j'et  failed  to  show  the  occurrence  of  similar  organs  in  any  other  species  of  the 
'xuspecta'  than  those  above  named,  it  is  not  improbable  that  such  may  exist,  and  consequently  in  the 
case  of  any  unknown  snake  it  will  be  prudent  to  adhere  to  the  old  maxim  of  front!  nulla  fides. 
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stupor,  loss  of  sight,  vomiting,  trismus,  and  general  insensibility ;  at  the  same  time  great  and 
sometimes  intense  local  pain  is  set  up.  The  limb,  if  the  wound  is  in  one  of  the  extremities, 
rapidly  swells ;  at  first  pale,  the  surface  of  the  swelling  soon  becomes  red  and  afterwards 
livid,  and  covered  with  phlyctenule  filled  with  sanious  fluid.  In  severe  cases  the  swelling 
continues  to  spread  through  the  whole  limb,  till  it  reaches  the  trunk  or  even  the  entire  body, 
whose  surface  assumes  a  jaundiced  hue.  The  symptoms,  in  fact,  very  closely  resemble  those 
of  ordinary  phlegmonous  erysipelas,  or  diffuse  inflammation  of  the  subcutaneous  cellular 
tissue.  The  constitutional  symptoms,  independently  of  the  first  shock,  are  what  might  be 
expected  to  accompany  such  a  local  affection,  and  in  intensity  are  in  proportion  to  its 
violence. 

The  gravity  of  the  effects  of  the  bite  of  a  venomous  snake  appears  to  be  in  direct  ratio  to 
the  comparative  sizes  of  the  snake  and  its  victim,  and  also  to  the  quantity  of  poisonous 
secretion  present  at  the  time  in  the  saccular  gland.  It  is  also  greatly  governed  by  the 
situation  of  the  wound  ;  one  on  an  extremity,  for  instance,  being  far  less  dangerous  than  on 
the  face  or  trunk.  It  has  been  remarked  also  that  two  or  more  wounds  at  distant  points  are 
more  rapidly  effective  than  when  they  are  inflicted  in  one  spot,  owing  doubtless  to  the  more 
rapid  diffusion  which  takes  place  in  the  former  case. 

From  a  general  survey  of  what  is  knoAvn,  it  would  appear  that  the  poison,  in  whatever 
principle  it  ma}r  reside,  is  one  which  acts  primarily  on  the  nervous  system,  and  also  as  a 
septic  poison  on  the  tissues  with  which  it  is  brought  in  contact ;  and  that  in  order  to  produce 
its  effects,  it  must  be  directly  introduced  into  the  circulation. 

In  the  present  state  of  our  knowledge  it  would  be  a  waste  of  time  to  speculate  upon  the 
real  nature  of  such  poisonous,  and,  as  it  would  seem,  such  apparently  acrid,  properties  in  a 
seemingly  bland  and  harmless  secretion.  Its  local  effects  might  be  regarded  as  due  to  its 
acting  as  a  septic  ferment,  analogous  to  that  by  which  many  kinds  of  blood-poisoning  are 
brought  about ;  but  if  so,  the  '  venom '  would  seem  to  differ  from  all  such  ferments  with 
which  we  are  acquainted  in  the  circumstance  that  its  effects  vary  in  intensity  directly  with 
its  quantity.  The  minutest  possible  portion,  of  the  variolous  poison,  or  of  the  septic  agent  by 
which  scarlatina  and  other  analogous  affections  are  produced,  is  as  efficacious  as  a  larger 
quantity  ;  and  the  same  may  be  said  also  of  the  septic  poison  introduced  in  a  dissection-wound, 
of  which  the  quantity  introduced  necessary  to  produce  the  same  amount  of  local  mischief  is 
infinitely  smaller  than  would  be  required  in  the  case  of  the  serpent's  venom.  That  the  effects 
of  a  septic  ferment  should  be  proportionate,  except  in  a  very  remote  and  almost  infinitesimal 
degree,  with  its  quantity,  is  apparently  contrary  to  all  analogy  ;  and  at  present,  therefore, 
we  are  hardly  justified  in  looking  upon  the  venom  of  snakes  simply  as  such  a  substance, 
notwithstanding  that  it  possesses  some  of  the  properties  incidental  to  it. 

It  might  perhaps  be  suggested  that  the  '  venom '  may  reside  in  a  principle  analogous  to, 
though  quite  different  from,  ptyaline,  and,  like  that  principle,  capable  of  exerting  a  rapid 
catalytic  action  upon  some  of  the  constituents  of  the  blood,  under  the  innocent  guise  of  an 
inert  substance. 

With  respect  to  the  treatment  of  '  envenomed  '  wounds,  and  further  observations  on 
their  nature,  all  that  is  necessary  will  be  found  under  the  head  '  Poisoned  Wounds,'  vol.  i. 
p.  321. 

G.  Bttsk. 
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SURGICAL   DIAGNOSIS   AND    REGIONAL 

SURGERY. 

Surgical    Diagnosis. 

DIAGNOSIS  is  the  term  used  by  physicians  and  surgeons  to  express  the  scientific  opinion 
or  theory  which  they  form  of  each  case  presented  to  them  in  practice.  The  art  of 
diagnosis  may  justly  be  said  to  be  the  main  object  of  the  study  of  medicine  ;  as  being  the  end 
to  which  all  its  theoretical  parts  converge,  and  the  source  from  which  all  its  practical  rules 
proceed.  The  substances  comprised  in  the  materia  meclica  are  indeed  innumerable,  the 
varieties  of  surgical  appliances  and  operations  are  infinite ;  and  a  competent  knowledge  of 
them  is  of  course  one  of  the  fundamental  requisites  for  a  good  practitioner.  Still  it  is  none 
the  less  true  that  the  successful  application  of  every  one  of  those  means  depends  upon  a 
correct  diagnosis  of  the  morbid  action  which  it  is  intended  to  subdue.  Hence,  a  complete 
treatise  on  diagnosis  is  almost  equivalent  to  a  complete  treatise  on  medicine ;  and  to 
endeavour  to  write  fully  on  surgical  diagnosis  in  this  place  would  be  little  less  than  to  re- 
write the  whole  of  the  preceding  work.  But  the  student  of  the  foregoing  pages  will,  it  is 
hoped,  find  there  all  that  is  necessary  to  guide  him  in  the  emergencies  of  practice,  as  far  as  a 
book  can  assist  him.  The  object  of  what  follows  is  rather  to  point  out  the  general  principles 
on  which  surgical  diagnosis  is  founded,  and  to  endeavour  to  impress  on  the  student  the  great 
importance  of  a  full,  and  above  all  a  methodical,  plan  of  taking  notes  of  cases.  To  no  part 
of  a  surgeon's  duties  is  less  attention  given  than  to  '  taking  cases ; '  and  yet  it  is  of  great 
importance  towards  acquiring  the  power  of  correct  diagnosis,  a  power  Avhich  is  the  chief 
requisite  for  successful  practice.  Without  in  any  respect  undervaluing  the  triumphs  of 
operative  surgery — in  fact,  while  confessing  that  the  successful  performance  of  a  great  opera- 
tion is  the  highest  pleasure  which  the  pursuit  of  surgery  affords — we  may  yet  admit  that 
many  men  of  inferior  powers  have  been  bold,  handy,  and  successful  operators.  But  the 
attainment  of  great  skill  in  diagnosis  requires  a  combination  of  natural  and  acquired  gifts 
which  are  not  within  every  one's  reach  ;  an  amplitude  of  information  not  to  be  afforded  by 
any  single  experience,  and  which  therefore  can  only  be  got  by  extensive  study  of  surgical 
literature ;  a  familiarity  with  morbid  symptoms  and  appearances,  and  a  readiness  in  com- 
bining and  in  interpreting  them,  which  book-learning  is  quite  unable  to  give,  and  which  can  be 
acquired  only  by  long  and  careful  study  of  disease  at  the  bedside ;  and  finally,  and  above  all, 
a  logical  power  of  mind  which  neither  study  nor  experience  can  confer,  but  which  must  be 
born  with  its  possessor. 

In  the  few  pages  which  are  here  at  my  disposal  I  can  only  hope  to  give  a  short  exposition 
of  the  most  elementary  and  universal  principles  of  surgical  diagnosis,  with  a  few  familiar 
illustrations  of  each  topic,  chiefly  selected  from  the  foregoing  essays.  I  shall  then  proceed 
to  illustrate  the  most  important  element  of  surgical  diagnosis — viz.  the  anatomical  examina- 
tion of  the  diseased  part — by  some  account  of  the  more  familiar  surgical  affections  as  they 
appear  in  the  various  main  regions  of  the  body. 

All  diagnosis,  both  medical  and  surgical,  rests  on  three  chief  elements — viz.  1st,  the 
history  of  the  patient  and  of  the  disease  previous  to  the  time  of  examination  ;  2nd,  the 
symptoms  of  the  disease  at  that  time — i.e.  the  functional  disturbances  Avhich  it  has  produced  ; 
3rd,  the  physical  examination  of  the  diseased  part.  These  elements  are  common  both  to 
medicine  and  surgery ;  but  while  medical  diagnosis  relies  mainly  on  the  two  former,  and 
chiefly  the  second  (except  in  diseases  where  auscultation  plays  the  chief  part),  surgical 
diagnosis,  on  the  contrary,  is  mainly  concerned  with  the  third,  and  hence  its  greater  ease  and 
greater  certainty,  since  it  deals  more  with  matters  cognisable  by  the  senses.  This,  too, 
explains  in  some  measure  the  great  part  which  anatomy  plays  in  scientific  surgical  education. 

In  order,  therefore,  to  cultivate  the  art  of  diagnosis  with  success,  the  surgeon  must  be 
accustomed  to  investigate  the  previous  history  of  the  patient  and  of  his  disease  both  fully 
and  accurately  ;  he  must  then  collect  together  the  symptoms,  and  compare  them  with  those 
of  the  various  known  diseases  to  which  they  point ;  he  must  be  thoroughly  conversant  with 
every  kind  of  physical  examination,  and  especially  that  afforded  by  the  sense  of  touch ;  nor,  after 
all,  will  he  be  a  master  of  diagnosis  unless  he  has  sufficient  reasoning  powers  to  see  all  these  par- 
ticulars in  their  proper  relative  proportion,  and  sufficient  caution  and  deliberation  to  weigh 
them  sedulously  against  each  other.  We  see  mistakes  in  diagnosis  committed  daily — there 
are  few  of  us  who  have  not  to  look  back  with  mortification  on  many  of  our  own ;  but  most 
men's  experience  will  bear  out  the  statement  that  the  great  majority  of  them  have  been 
errors  of  haxte,  due  in  great  measure  to  a  pernicious  habit,  which  the  practice  of  our  public 
institutions  tends  to  create.  There  a  great  number  of  patients  are  to  be  attended  to  in  so 
short  a  space  of  time  that  it  is  physically  impossible  to  go  through  the  successive  steps 
mentioned  above,  of  inquiring  into  the  history,  the  symptoms,  and  the  aj)pearances  of  each 
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one  as  he  presents  himself ;  and  the  mind  is  too  fatigued  by  the  constant  succession  of  varying 
phenomena  to  be  able  to  follow  out  the  reasoning  process  which  is  essential  at  the  end  of 
those  successive  steps.  Hence  we  acquire  the  habit  of  leaping  to  a  conclusion  in  the 
diagnosis  of  our  own  cases,  and  of  acquiescing  in  the  opinions  of  our  colleagues  on  theirs, 
without  submitting  to  the  labour  of  examining  them  methodically  for  ourselves.  Such  a 
habit  is,  I  am  persuaded,  one  of  the  worst  results  of  our  hospital  system,  and  particularly  of 
the  out-patient  department  of  it,  through  which  all  the  officers  of  hospitals  now  pass  at  the 
beginning  of  their  career.  A  man  who  is  compelled  to  see  a  hundred  patients  in  a  couple  of 
hours  (and  this  is  hardly  an  exaggeration  of  the  pace  at  which  the  machine  is  driven)  acquires 
the  habit  of  judging  of  the  case  from  the  first  glance,  and  judges  usually  with  correctness. 
No  doubt  much  rapidity  and  decision  is  obtained  by  this  practice,  and  there  are  cases  in 
surgery  where  these  are  the  qualities  chiefly  required  ;  but  there  are  many  others  in  which 
errors  can  only  be  avoided  by  great  patience,  and  habits  of  this  land  produce  a  character  of 
mind  to  which  patience  is  a  stranger.  Hence  it  is  very  desirable  for  students  and  young 
practitioners  to  practise  the  investigation  of  cases,  whenever  it  is  possible,  upon  a  methodical 
plan,  and  to  commit  their  notes  of  the  cases  to  writing.  This  is  of  course  unnecessary  hi 
many  of  the  simpler  surgical  cases,  but  is  almost  indispensable  in  some  of  the  obscurer  ones, 
and  is  a  useful  corrective  of  the  hasty  practice  which  I  have  thought  it  my  duty  to  reprehend. 
It  would,  however,  be  a  grievous  mistake  to  suppose  that  haste  is  the  only  danger  to 
diagnosis ;  and  accordingly,  in  dwelling  on  the  main  considerations  relative  to  each  of  the 
three  elements  of  surgical  diagnosis,  the  main  sources  of  error  connected  with  them  will 
also  be  touched  upon. 

I.  History. 

The  first  main  source  of  diagnosis,  viz.  the  history,  comprises  all  the  facts  relating  to  the 
patient's  ordinary  circumstances,  such  as  age,  sex,  and  occupation,  which  are  likely  to  throw 
light  on  the  disease  to  be  diagnosed  ;  the  circumstances  under  which  the  disease  first  showed 
itself,  its  alleged  cause,  the  particulars  of  the  first  departure  from  health,  the  date  at  which 
the  patient  first  sought  medical  advice,  the  nature  and  effect  of  the  treatment  adopted,  and 
the  progress  of  the  malady  up  to  the  time  of  examination.  These  particulars  are  furnished  by 
the  patient  himself;  but  they  can  in  many  cases  be  checked  or  corroborated  by  the  records  which 
the  disease  has  left  on  the  body,  in  the  shape  of  the  marks  of  old  abscesses,  the  distortions  pro- 
duced by  inflammation  of  muscles,  the  atrophy  of  disuse,  the  results  of  old  disease  of  joints,  &c. 

Let  us  consider  these  particulars  somewhat  more  in  detail. 

Age. — The  patient's  age  is  one  of  the  most  essential  particulars  in  forming  a  diagnosis  of 
the  affection.  That  this  is  so  at  the  extremes  of  life  every  one  is  aAvare.  Thus,  for  instance, 
in  the  affections  of  the  hip-joint.  If  it  be  an  injury  of  the  hip  that  is  under  examination,  we 
know  that  intra-capsular  fracture  rarely  occurs  except  at  an  advanced  period  of  life,  and  never 
in  youth  ;  that  dislocation  is  very  rare  in  childhood  ;  and  that  fracture  of  the  cervix  femoris 
within  the  capsule  is  a  comparatively  common  effect  of  slight  violence  in  old  people  of 
relaxed  fibre.  If  it  be  a  disease  of  the  hip  which  is  presented  to  us,  we  at  once  consider 
that  in  childhood  the  so-called  strumous  disease  tending  to,  or  depending  on,  chronic  caries 
of  the  bones  is  exceedingly  common,  while  acute  abscess  is  rare ;  that  in  middle  life  the 
inflammatory  affections  which  are  excited  by  injury  become  more  common ;  while  at  a  more 
advanced  period  the  main  affection  of  the  hip  is  that  disease  which  was  erroneously  supposed 
to  be  peculiar  to  old  age — chronic  arthritis — the  '  malum  coxse  senile  '  of  our  older  authors. 

Amongst  the  numerous  instances  of  the  importance  of  paying  attention  to  the  age  of  the 
patient  in  forming  the  diagnosis,  we  may  refer  to  the  following  examples  taken  from  the  previous 
pages  of  this  work.  In  inflammatory  affection  of  the  cheek  occurring  in  childhood,  the  presence 
or  the  imminence  of  that  formidable  affection  called  cancrum  oris  would  be  suspected,  since 
this  disease  rarely  occurs  after  ten  or  before  one  year  of  age  (Gangrene);  while  in  later 
life  rodent  ulcer,  lupus,  and  epithelioma  are  the  prevailing  aftections.  In  the  examination  of 
these  latter  forms  of  destructive  ulceration,  it  must  be  an  important  element  in  the  diagnosis 
that  rodent  ulcers  generally  occur  in  the  later  half  of  life,  and  lupus  in  the  earlier  (Ulcees). 

In  aftections  suspected  to  be  hysterical  the  period  of  life  is  of  course  of  the  utmost 
importance  in  diagnosis,  since,  though  such  affections  occur  to  Avomen  at  advanced  periods  of 
life,  they  are  far  more  common  in  youth  (Hysteria). 

In  injuries,  if  a  distinction  is  to  be  drawn  between  dislocation  and  separation  of  the 
epiphysis,  the  period  at  which  the  latter  point  of  bone  is  developed,  and  is  joined  to  the 
shaft,  must  be  steadily  borne  in  mind  (Feacxuees)  ;  and  in  disease  of  the  bones  in  child- 
hood the  same  particular  is  of  very  great  importance  (Diseases  of  thj;  Bones). 

These  are  a  few  of  the  many  examples  which  might  be  cited  of  the  importance  of  paying 
attention  to  the  age  of  the  patient  in  forming  the  diagnosis.  But  errors  may  easily  be 
committed  if  more  stress  be  laid  on  this  particular  than  it  deserves.  Thus  Sir  A.  Cooper  first 
taught  the  now  admitted  fact  that  intra-capsular  fracture  of  the  femur  is  an  injury  peculiar  to 
advanced  age ;  and  he  very  justly  dwelt  on  this  fact,  and  on  the  indisposition  of  the  fracture 
to  bony  union,  and  consequently  the  impropriety  of  treatment  directed  to  promote  union  by 
enforced  rest  in  bed  and  confinement  in  splints.  But  in  proceeding  so  far  as  to  teach  that 
nearly  all  fractures  of  the  neck  of  the  femur  in  old  people  are  of  this  class,  and  therefore 
insusceptible  of  union,  there  is  no  doubt  that  he  exaggerated  the  influence  of  age  ;  since  it  is 
now  demonstrated  that  most  fractures  of  the  neck  of  the  bone,  even  at  an  advanced  period  of 
life,  are  partly  extra-capsular  (Injuries  of  the  Lower  Extremities). 
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Sex.— The  importance  of  sex  in  the  diagnosis  of  surgical  affections  is  not  limited  to  those 
of  the  genital  organs  and  mamma.  Other  organs,  such  as  the  thyroid  body,  are  notably 
modified  in  their  affections  by  the  influence  of  sex  (Diseases  of  the  Thyroid  Body)  ; 
but  besides  this,  the  course  and  the  character  of  all  manner  of  diseases  is  different  in  males 
and  females  ;  and  in  the  latter  the  strange  sensibilities  of  the  uterus  lead  to  a  train  of  symptoms 
must  vaguely  indicated  by  the  term  '  hysterical ;'  a  term  which  is  the  only  one  we  can  use, 
though  it  frequently  conveys  a  very  false  impression  of  fiction  or  exaggeration  in  cases  where 
the  symptoms  are  as  real  as  those  which  depend  on  organic  disease,  though  they  are  not 
dangerous  to  life.  Unless  such  sexual  peculiarities  were  kept  constantly  in  view,  the  daily 
recurring,  and  quite  innocent,  painful  affections  of  the  limbs,  the  chest,  the  head,  &c,  would 
be  constant  sources  of  needless  anxiety. 

Errors  in  the  diagnosis,  however,  proceeding  from  too  readily  attributing  the  diseases  of 
females  to  hysterical  causes,  are  so  very  common  that  the  surgeon  must  be  constantly  on  his 
guard  against  them.  This  is  so  ordinary  a  matter  of  experience  that  it  is  needless  to  cite 
many  instances.  The  mistake  occurs  chiefly  in  the  early  stages  of  deep-seated  diseases  of  the 
bones ;  as  in  the  case  of  a  young  woman  of  hysterical  temperament,  admitted  into  St. 
George's  Hospital  for  deep-seated  pain  about  the  pelvis.  The  disease,  which  was  long  treated  as 
hysterical,  then  revealed  its  true  nature  by  the  formation  of  abscess  ;  and  death  from  caries  of 
the  sacro-iliac  articulation  ultimately  ensued. 

Occupation. — The  patient's  occupation  is  sometimes,  although  not  very  often,  a  matter  of 
primary  importance.  Thus,  in  disease  of  the  jaw,  the  fact  of  the  patient  being  a  worker  in 
phosphorus  would  go  a  great  way  toAvards  the  establishment  of  the  diagnosis.  In  diseases  of 
the  bursee  again,  the  patient  being  a  tailor,  a  miner,  a  housemaid,  would  render  the  diagnosis 
more  secure  in  case  of  a  tumour  situated  over  the  fibula,  the  olecranon,  the  patella.  Still 
more  frequently  the  occupations  connected  with  beer  or  spirit-drinking  (potmen,  butlers, 
draymen,  &c),  and  those  very  laborious  trades  in  which  the  habitual  drinking  of  great 
quantities  of  beer  is  regarded  as  almost  a  matter  of  course  (navigators,  coal-whippers,  &c), 
furnish  a  very  valuable  indication  for  the  diagnosis  and  prompt  treatment  of  the  early  symp- 
toms of  delirium  tremens,  so  apt  to  follow  injuries  in  such  persons  (Delirium  Tremens).  In 
some  rarer  cases  the  patient  has  been  exposed  to  the  usual  influences  of  particular  trades, 
though  his  occupation  is  different ;  as  in  Earle's  case  of  the  gardener  who  contracted  soot- 
cancer  on  his  arm  from  his  habit  of  carrying  a  bag  of  soot  to  use  in  his  garden. 

Social  condition. — The  married  or  single  condition  should  be  noted  both  in  men  and 
women  ;  and  in  the  latter  the  number  of  pregnancies  and  of  children,  together  with  the  causes, 
if  known,  of  abortion.  In  the  case  of  single  persons  it  is  often  useful  to  know  whether  they  are 
in  the  habit  of  illicit  intercourse,  and  if  so,  whether  such  intercourse  is  promiscuous  or  not ;  and 
in  all  cases  it  is  very  desirable  to  be  informed'of  any  attacks  of  venereal  disease,  and  its  sequelae. 

Habits. — This  brings  us  to  two  still  more  important  matters  in  the  patient's  history — viz. 
his  habits  and  his  previous  diseases.  The  previous  habits  of  the  patient  very  often  account  in 
a  great  measure  for  the  symptoms  which  he  presents,  being  the  indirect,  even  if  they  are  not 
the  direct,  exciting  cause  of  his  disease.  It  is  hardly  necessary  to  do  more  than  allude  to  the 
importance  which  known  habits  of  prostitution  would  have  on  the  diagnosis  of  disease  (such 
as  a  skin-eruption)  suspected  to  be  syphilitic  ;  of  drunkenness  on  that  of  restlessness,  nervous- 
ness, and  tendency  to  delusion ;  of  masturbation  on  that  of  peculiar  nervous  symptoms.1  But 
besides  these  extreme  and  familiar  instances,  there  are  many  others  in  which  a  candid  confes- 
sion on  the  part  of  the  patient  might  assist  the  surgeon's  diagnosis  most  materially. 

Closely  connected  also  with  the  patient's  habits  of  life  is  the  character  of  his  mind  and  his 
habit  of  body,  both  of  which  particulars  often  form  important  elements  in  the  diagnosis,  and 
materially  assist  the  surgeon  in  determining  on  the  reality  of  pain,  the  exaggeration  of  accounts 
of  previous  disease,  &c. 

Previous  diseases. — The  previous  diseases  must  be  carefully  noted,  since  they  often  tend  to 
throw  light  on  the  constitutional  predisposition,  and  in  the  practice  of  surgery  are  perhaps  of 
equal  importance  in  accounting  for  local  weakness  and  predisposition  to  disease.  For  an 
illustration  of  this  we  may  refer  to  the  diagnosis  of  cutaneous  eruptions,  or  of  affections  of 
the  bones,  in  which  the  history  of  a  previous  syphilitic  affection,  or  of  a  strumous  disease  in 
childhood,  will  often  be  a  main  point  in  the  diagnosis.  This  head  will  include  of  course  the 
constitutional  peculiarities  which  the  patient  may  manifest. 

But  in  these  three  preceding  particulars,  perhaps  more  than  all  others,  great  care  must  be 
taken  not  to  exalt  what  is,  after  all,  a  mere  presumption  into  an  absolute  indication.  Very  many 
cases  are  wrongly  diagnosed  and  treated  in  consequence  of  forgetting  the  obvious  truth  that 
every  disease  occurring  in  an  hysterical  woman  is  not  hysterical,  nor  every  affection  in  a 
syphilitic  patient  syphilitic.  Strumous  children  are  not  insusceptible  of  acute  inflammatory 
affections,  and  these  are  often  signally  benefited  by  active  treatment.  Even  in  a  cancerous 
patient  we  may  meet  with  an  innocent  tumour,  as  is  proved  by  the  frequent  occurrence  in  such 
persons  of  fibrous  tumours  of  the  uterus. 

Hereditary  tendencies. — Closely  allied  to  the  previous  diseases  which  the  patient  has  himself 
suffered  from  is  the  tendency  to  disease  which  he  has  inherited  from  his  parents.  In  some  cases 
this  branch  of  the  investigation  is  easy.  Many  families  labour  under  hereditary  tendencies  to 
phthisis,  cancer,  or  insanity,  which  are  notorious,  and  are  known  to  their  friends  as  well  as  to 
themselves ;  but  in  many  cases,  and  in  diseases  which  are  not  so  open  to  observation,  it  is 
otherwise.     The  most  striking  instance  is  congenital  syphilis,  in  which  not  only  is  it  extremely 

1  Sec  a  case  by  Mr.  Hilton,  in  his  lectures  on  Kest  and  Pain,  p.  268. 
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difficult  to  obtain  evidence  from  the  person  who  is  really  in  fault,  but  also  the  contagion  may 
even  proceed  from  an  innocent  person  ;  as,  for  instance,  a  perfectly  chaste  woman  who  has 
borne  children  to  a  syphilitic  husband,  and  thus  has  contracted  the  constitutional  disease,  may 
bear  syphilitic  children  to  a  second  (souud)  husband  ;  or,  to  take  a  less  extreme  case,  a  healthy 
wet  nurse  may  be  infected  by  her  nursling  and  carry  the  disease  into  her  own  family,  though 
both  she  and  her  husband  may  have  been  perfectly  free  from  any  known  exposure  to  syphilis. 

Of  the  great  importance  in  diagnosis  of  the  knowledge  of  the  patient's  constitutional  ten- 
dencies, one  of  the  most  striking  examples  may  be  drawn  from  the  essay  on  Ulcers,  vol.  i., 
throughout  the  whole  of  which  this  point  is  strongly  dwelt  on. 

When  all  these  preliminary  subjects  (which  constitute  the  history  of  the  patient)  have  been 
investigated,  and  duly  noted,  the  examiner  arrives  at  the  history  of  the  disease  properly  so 
called.  This  embraces  the  following  main  particulars  :  the  alleged  cause,  the  duration  and 
onset  of  the  disease,  its  course  up  to  the  time  of  examination,  the  nature  and  effect  of  the 
treatment  which  has  been  adopted,  and  some  other  miscellaneous  circumstances. 

The  alleged  cause. — The  knowledge  of  the  cause  of  a  disease  is  of  primary  importance  for 
its  diagnosis.  Often,  indeed,  it  is  in  itself  sufficient  to  establish  the  diagnosis,  as  in  the  instance 
above  cited  of  the  phosphorus-disease,  where  the  cause  is  the  patient's  occupation  combined 
with  caries  of  the  teeth.  But  it  is  often  one  of  the  most  difficult  circumstances  in  the  whole 
investigation  to  decide  accurately.  There  is  an  almost  invincible  tendency  to  ascribe  the  dis- 
ease to  some  accidental  injury  which  the  patient  may  have  suffered,  especially  if  that  injury 
have  acted  only,  or  mainly,  on  the  part  affected  ;  and  it  is  often  impossible  to  say  whether  this 
causal  connection  is  real  or  imaginary.  Thus,  to  take  a  familiar  instance,  morbus  coxarius  in 
children  is  almost  universally  attributed  by  the  mothers  of  the  children  to  a  blow,  fall,  or 
sprain,  and  by  their  medical  attendants  to  the  strumous  diathesis,  without  which  it  is  said  that 
the  local  violence  would  have  been  harmless.  Which  party  is  more  in  the  right  ?  It  is  really 
very  difficult  to  say  ;  yet  the  point  is  very  important  to  the  diagnosis.  If  the  disease  be  due 
to  local  violence  in  a  child  otherwise  healthy,  its  character  may  be  diagnosed  as  inflammatory, 
and  local  treatment  may  be  expected  to  cure  it ;  and  so  in  the  last  resort,  provided  that  so  severe 
a  measure  be  necessary,  the  excision  of  the  whole  of  the  diseased  parts  may  often  be  expected  to 
succeed  ;  while  if  the  affection  be  diagnosed  as  a  constitutional  one,  the  surgeon  could  hope 
little  from  local  measures.  I  have  selected  this  instance  in'order  to  afford  myself  an  opportunity 
to  put  on  record  my  conviction  that  the  diseased  joints  of  children  are  too  often  set  down  hastily 
as  '  strumous,'  when  in  reality  the  affection  is  in  no  manner  connected  with  the  strumous 
constitutional  taint.1  It  is  very  well  known  how  frequently  disease  comes  on,  even  after  the 
lapse  of  a  considerable  time,  in  parts  which  have  been  the  seat  of  injury  (vol.  i.  p.  295)  ;  but 
it  is  extremely  difficult  to  decide  whether  this  is  due  to  a  real  connection,  or  is  a  mere  coin- 
cidence.2 But  the  difficulty  of  deciding  as  to  the  action  of  an  injury  is  not  unfrequently 
complicated  by  the  doubt  whether  the  injury  has  really  occurred  or  no.  For  instance,  how 
very  often  young  female  children  are  said  by  their  parents  to  have  contracted  gonorrhoea  from 
illegal  intercourse,  and  how  seldom  is  anything  of  the  sort  proved.  If  every  such  story  was 
credited  by  those  who  see  much  of  infantile  leucorrhoea,  they  would  get  into  constant 
trouble  and  disgrace  (Surgical  Diseases  oe  Childhood).  Besides  such  sources  of  deception, 
which  rest  upon  honest  mistakes  (for  the  parents  usually  believe  the  disease  to  be  so  caused), 
the  occasions  for  wilful  deception  are  numerous.  Many  surgical  diseases  and  injuries  are 
caused  by  illegal  or  disgraceful  acts,  which  the  patient  will  not  disclose,  whatever  may  be  the 
hazard  of  concealing  from  the  surgeon  the  cause  of  his  ailment  (see  the  article  on  Apncea). 
Instances  of  such  purposed  concealment  come  too  often  under  the  notice  of  every  surgeon  of 
experience,  not  to  make  them  very  cautious  in  receiving  their  patient's  statements  as  to  the 
alleged  causes  of  disease ;  and  therefore  it  is  hardly  necessary  to  quote  instances  of  errors 
proceeding  from  a  too  ready  acceptance  of  this  part  of  the  history.  Perhaps  one  of  the 
most  fertile  sources  of  these  errors  is  the  diagnosis,  in  affections  of  the  larynx  in  children,  as 
to  the  presence  or  absence  of  a  foreign  body  (Injuries  of  the  Neck). 

Still,  the  cause  of  the  affection  plays  a  great  part  in  surgical  diagnosis  ;  in  fact,  it  some- 
times forms  the  basis  of  our  classification  of  disease.  An  instance  of  this  is  afforded  by 
delirium  tremens.  There  are  other  conditions  of  delirium  which  it  is  otherwise  difficult  to 
distinguish  from  the  '  delirium  e  potu,'  but  which  occur  in  persons  known  to  be  temperate. 
Nevertheless  it  is  justly  held  advisable  to  classify  these  apart  (that  is  to  say,  to  diagnose 
them  as  independent  diseases),  and  to  restrict  the  term  delirium  tremens  to  the  delirium  of 
drunkards.  The  nature  of  many  diseases  was  unknown  till  their  exciting  cause  was  dis- 
covered— a  striking  instance  of  which  is  afforded  by  glanders  ;  in  hydrophobia,  also,  the 
knowledge  of  the  cause  would  materially  facilitate  the  diagnosis  of  the  early  stage  of  the 
disease. 

Inflammatory  and  other  affections  are  often  found  to  depend  upon  causes  very  far  removed 
at  first  sight  from  their  visible  effects,  but  connected  with  them  by  nervous  sympathies, 
which  a  knowledge  of  the  anatomy  and  physiology  of  the  nervous  system  can  alone  explain. 
In  such  cases  the  diagnosis  is  the  more  important,  since  on  it  depends  the  cure  of  the  effect 

1  Mr.  Bryant  would  repudiate  the  term  '  strumous  disease  'of  a,  joint  altogether  {Surg.  Dis.  of  Children, 
p.  123).     This  may  be  going  a  little  too  far,  but  the  term  has  no  doubt  been  much  abused. 

2  It  is  well  known  that  Sir  B.  Brodie's  death  was  caused  by  malignant,  disease  of  the  shoulder,  and  that 
the  same  shoulder  had  been  the  seat  of  dislocation  some  years  before  ;  but  considering  how  often  shoulders 
are  dislocated,  and  how  rarely  any  such  disease  follows,  it  is  very  difficult  to  believe  that  we  have  more  in 

instance  than  a  casual  coincidence. 
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by  the  removal  of  the  cause.  This  subject  is  illustrated  by  what  is  said  at  vol.  i.  p.  20,  as  to 
local  inflammation  excited  by  reflex  or  direct  impressions  on  the  nerves  of  the  part  inflamed, 
and  by  the  many  instances  which  are  on  record  of  the  effects  of  deprivation  of  nervous 
power  in  exposing  the  part  to  gangrene. 

Duration. — The  duration  of  the  disease  is  another  point  of  the  greatest  importance  in 
diagnosis,  particularly  with  respect  to  the  malignancy  or  innocence  of  tumours,  to  the  inflam- 
matory or  chronic  nature  of  diseases,  and  to  a  thousand  such  questions  of  everyday  practice. 
In  the  diagnosis  of  the  various  forms  of  tumour  in  the  groin  and  scrotum,  the  duration  of 
the  complaint  up  to  the  time  when  the  tumour  attained  considerable  dimensions  is  a  point 
of  extreme  importance.  The  sudden  formation  of  hernia,  the  gradual  descent  of  psoas 
abscess,  the  slow  growth  of  hydrocele,  the  rapid  formation  but  sIoav  increase  of  hematocele, 
the  steady  and  rapid  growth  of  malignant  tumour  of  the  testis,  the  slow  increase  and  fre- 
quently the  complete  suspension  in  growth  of  varicocele — are  among  the  points  connected 
with  this  part  of  the  subject  which  have  been  dwelt  on  in  the  preceding  pages. 

Yet  here  again  errors  may  easily  be  made.  Thus  some  innocent  tumours  grow  more  rapidly 
than  some  cancers  do ;  and  in  all  tumours  we  must  remember  that  the  growth  may  have 
attained  a  large  size  before  it  has  been  noticed.  Sometimes  the  growth  of  cancer  is  suspended 
during  even  a  very  considerable  time.  Again,  in  the  course  of  a  chronic  affection,  acute  in- 
flammation may  occur  ;  and  the  duration  of  the  disease  may  be  greatly  influenced  by  the 
patient's  time  of  life. 

Course  of  disease. — The  course  of  the  disease,  from  its  outset  up  to  the  first  visit  of  the 
patient,  is  of  great  importance,  when  it  can  be  clearly  traced  ;  and  so  to  a  still  greater  degree 
is  its  course  after  the  patient  has  come  under  treatment.  There  are  not  a  few  diseases  of 
which  no  skill  can  enable  the  surgeon  to  give  a  confident  diagnosis  without  a  knowledge  of 
their  course.  Examples  of  this  fact  might  be  drawn  from  every  part  of  surgery ;  perhaps 
one  of  the  best  is  the  mistake  which  long  prevailed  with  respect  to  cases  of  partial  displace- 
ment of  the  head  of  the  humerus  with  adhesion  of  the  remains  of  the  long  head  of  the 
biceps  to  the  bicipital  groove.  These  cases  are  now  known  to  be  due  almost,  if  not  quite, 
always  to  chronic  rheumatic  arthritis,  and  not  to  rupture  of  the  long  tendon  of  the  biceps 
from  injury ;  the  diagnosis  having  been  established  mainly  by  the  course  of  the  disease. 

Effects  of  treatment. — When  the  nature  and  effect  of  previous  treatment  can  be  accurately 
ascertained,  a  great  auxiliary  to  diagnosis  is  often  acquired ;  in  fact,  in  many  cases  the 
diagnosis  can  hardly  be  established  without  some  such  auxiliary.  This  is  particularly  the  case 
in  tumours  of  the  testis,  in  which  it  is  often  impossible  to  tell  whether  the  disease  is  malignant 
or  simple  chronic  orchitis  until  the  effect  of  a  mercurial  course  has  been  noted  (Diseases  op 
the  Male  Organs).  So  in  tumours  connected  with  bone.  It  is  often  impossible  to  say 
whether  the  swelling  be  a  strumous,  syphilitic,  or  rheumatic  node,  or  a  new  growth,  until 
the  effect  of  appropriate  local  and  constitutional  treatment  has  been  patiently  watched.  But 
here  especial  care  must  be  taken  to  guard  against  errors  which  are  very  liable  to  occur  if  the 
effect  of  treatment  be  judged  of  from  the  statements  of  the  patient ;  so  that  little  importance 
can  be  attached  to  this  particular  in  forming  the  diagnosis,  unless  the  treatment  has  been 
watched  by  the  surgeon  himself,  or  has  been  noted  by  another  medical  observer.  Even  then 
the  temporary  fluctuations  occurring  in  all  diseases  are  a  fruitful  source  of  error ;  as  in  the 
instance  cited  above  of  a  tumour  of  the  testis,  in  which  the  diagnosis  between  cancer  and 
chronic  inflammation  is  to  depend  on  the  effects  of  a  mercurial  course.  In  malignant  disease, 
temporary  improvement  of  the  patient's  condition,  and  even  some  apparent  diminution  of  the 
tumour,  often  follow  on  the  rest  in  bed  and  other  measures  Avhich  are  then  for  the  first  time 
adopted ;  and  thus  the  surgeon  is  liable  to  be  deceived  into  the  belief  that  his  treatment  is 
acting  upon  an  inflammatory  disorder. 

II.  Symptoms. 

The  second  of  our  general  heads  is  that  which  comprises  the  symptoms  presented  by  the 
patient  at  the  time  of  examination.  These  symptoms  are  either  those  which  the  patient  de- 
scribes or  those  which  he  exhibits.  Here  the  second  of  our  general  heads  touches  closely  on 
the  third  ;  for  the  examination  of  the  patient's  body  discloses  changes  from  the  healthy  con- 
dition which  are  in  reality  nothing  but  symptoms.  In  this  place,  however,  it  is  intended  to 
describe  not  the  local  lesions,  but  the  general  alterations  from  the  natural  state — the 
general  physiognomy,  as  it  were,  of  the  disease.  It  is  in  the  application  of  these  general 
symptoms  to  the  diagnosis  of  disease  that  the  surgeon  has  most  need  of  an  intimate  acquaint- 
ance with  physiology,  since  he  has  to  connect  all  the  functional  disturbances  which  he 
discovers  with  the  appropriate  lesions  of  the  organs  presiding  over  those  functions,  and  those 
again  with  their  possible  causes.  It  is  difficult  to  arrange  these  symptoms  in  regular  order, 
as  we  have  done  the  particulars  embraced  under  the  title  of  '  History.'  Unlike  what  occurs 
in  medicine,  almost  every  surgical  disease  has  its  local  seat,  and  the  few  diseases  which 
affect  the  whole  body,  as  struma,  constitutional  syphilis,  multiple  or  constitutional  cancer, 
and  erysipelas,  are  generally  obvious.  Thus  surgical  diagnosis,  as  far  as  it  deals  with  the 
symptoms  of  disease,  is  chiefly  concerned  in  obtaining  a  minute  knowledge  of  the  signs  of 
each  particular  local  ailment,  and  in  separating  them  from  each  other.  When  the  surgeon 
has  thus  become  accustomed  to  connect  each  disease  with  its  own  group  of  symptoms,  he 
has  to  compare  each  group  in  his  own  mind  with  the  account  which  the  patient  has  given  of 
his  sufferings  from  the  disease  under  examination.  Here  the  difficulty  is  twofold.  In  the  first 
place,  as  regards  the  groups  of  symptoms  which  we  have  been  taught  to  associate  with  the  name 
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of  each  disease.    These  groups  have  been  laid  down  in  our  books,  as  is  done  in  the  previous  part 
of  this  work,  with  all  the  conscientious  exactness  which  the  subject  demands.     But  we  must 
remember  that  the  names  of  diseases  frequently  do  not  represent  natural  objects  created  different 
from  each  other ;  but  are  merely  designations  which  have  been  affixed  to  sets  of  symptoms 
grouped  together  by  nosologists.     Now  the  infinite  variety  of  nature  easily  eludes  the  bounds 
of  our  formal  classification ;  and  we  are  constantly  meeting  with  groups  of  symptoms  which 
can  only  be  brought  under  one  of  these  designations  instead  of  another  by  a  certain  amount  of 
violence,  and  which  do  in  fact  partake  of  the  nature  of  both.     Thus,  to  take  an  instance  lying 
at  the  very  threshold  of  our   pathology — ulceration  and  gangrene  in  soft  parts,   or   their 
equivalents  caries  and  necrosis  in  bone,  are  names  given  to  what  are  really  parts  of  the  same 
process — viz.  the  termination  of  inflammation  in  local  death.    The  things  are  easy  enough  to 
distinguish  from  each  other  in  extreme  cases.     When  the  bodies  of  several  vertebrae  have,  as 
it  were,  melted  away,  without  any  visible  portion  of  dead  bone  having  ever  been  known  to 
have  exfoliated,  there  can  be  no  hesitation  in  saying  that  here  we  have  caries,  not  necrosis  ; 
when  a  limb  drops  off"  from  the  trunk  black  and  rotten  a  few  days  after  an  injury,  that  this 
is  gangrene,  not  ulceration.     But  in  many  cases  the  two  processes  are  mixed ;   and  many 
receive  different   names  from  equally  competent  observers.     Persons  not   in  the   medical 
profession,  with  whom  the  names  of  diseases  are  naturally  held  to  represent  real  entities, 
are  of  course  scandalised  at  such  differences,  and  believe  that  they  show  either  ignorance  in 
the  persons  or  imperfection  in  the  art.     They  really  show  nothing  except  that   scientific 
language  cannot  acquire  the  copiousness  and  variety  of  the  natural  processes.     This  difficulty, 
however,  though  it  may  lead  to  some  confusion  and  some  apparent  difference  of  opinion  in 
the  intercourse  of  practitioners  with  each  other,  is  not  otherwise  of  much  practical  moment, 
since  the  indications  of  treatment  depend  less  on  accuracy  in  naming  the  disease  than  on 
sagacity  in  weighing  its  chief  symptoms.    The  second  is  the  more  important  of  the  two  diffi- 
culties— viz.  the  difficulty  in  ascertaining  from  the  patient  what  the  symptoms  really  are. 
Patients  who  have  acquired,  as  so  very  many  have,  a  superficial  knowledge  of  medical  books, 
can  easily  describe  the  leading  symptoms  of  cancer,  uterine  disease,  stone,  &c,  which  they 
either  feel  or  imagine  they  feel.     Besides,  without  the  exercise  of  unusual  caution,  it  is  very 
difficult  for  the  surgeon  to  avoid  putting  leading  questions  on  a  hypothesis  hastily  formed;  and 
such  questions  are  pretty  sure  to  be  answered  in  the  way  he  desires.     Thus  great  caution  in 
weighing  the  patient's  assertions,  and  comparing  them  with  the  indications  to  be  drawn  from 
his  general  condition  and  from  the  local  appearances,  is  required  in  one  who  is  to  be  a  good 
investigator  of  symptoms  ;  and  with  this  should  be  conjoined  much  deliberation  in  forming 
any  guess  at  the  diagnosis  before  the  evidence  is  complete,  and  much  dexterity  so  to  phrase 
the  questions  addressed  to  the  patient  as  not  to  suggest  to  him  in  what  way  to  answer  them. 
The  least  unsatisfactory  way  of  arranging  the  symptoms  appears  to  be  in  the  order  of  the 
various  organs  whose  functions  such  symptoms  show  to  be  disturbed.     The  table  printed 
below  (p.  867)  will  prove  one  of  the  most  convenient  methods  of  arrangement ;  and  we  shall 
devote  in  the  sequel  a  few  lines  to  some  illustration  of  the  groups   of  symptoms   which 
are  comprised  in  each  of  its  headings,  and  of  their  practical  importance  in  surgical  diagnosis. 
Nervous  system. — The  first  class  of  symptoms  are  those  referred  to  the  nervous  system — 
the  brain,  spinal  cord,  and  nerves.     In  our  table  these  several  parts  of  the  nervous  system 
have  been  separated  from  each  other;  and  it  is  one  of  the  main  objects  of  the  diagnostician  to 
effect  this  separation  ;  that  is  to  say,  to  determine  what  symptoms  point  to  the  brain,  Avhat 
to  the  spinal  cord,  what  to  the  nerves.     To  illustrate  from  one  of  the  most  common  surgical 
symptoms,  loss  of  motion  following  on  injury.     If  the  loss  of  motion  affects  one  side  of  the 
body  only,  and  is  complicated  with  loss  of  consciousness,  it  is  a  clear  indication  of  limited 
pressure  on  the  brain.   If  no  loss  of  consciousness  is  observed,  it  is  only  after  the  most  search- 
ing investigation  that  we  can  admit  that  the  loss  of  motion  depends  on  lesion  of  the  brain ; 
yet  if  the  palsy  is  strictly  limited  to  one  side  of  the  body  or  to  one  set  of  nerves,  this  is  the 
more  likely  hypothesis.     If  it  affects  both  sides  of  the  body,  but  not  the  intellect,  or  the 
facial  muscles,  or  the  functions  of  the  nerves  of  special  senses,  the  lesion  must  be  in  the  spinal 
cord,  at  a  level  determined  by  the  origin  of  the  nerves  of  the  highest  part  to  which  the  palsy 
extends.     And  we  may  observe  that  the  more  complete  the  palsy  both  of  motion  and  sensa- 
tion, the  more  extensive  must  be  the  pressure  on,  or  disorganisation  of,  the  cord.     If,  on  the 
contrary,  paralysis  of  the  whole  body  is  present  with  coma,  the  lesion  must  affect  the  brain, 
and  that  to  a  very  great  extent.     If  the  loss  of  motion  affects  only  a  small  part  of  the  body, 
as  a  single  limb,  or  a  segment  of  a  limb,  or  a  still  smaller  part,  it  is  clear  that  the  nervous 
centres  themselves  are  untouched ;  the  lesion  has  either  implicated  one  or  more  of  the  nerves, 
or  else  the  loss  of  motion  depends  on  injury  to  bones,  joints,  or  muscles.     The  diagnosis 
depends  in  a  great  measure  on  whether  the  extent  of  the  paralysis  does  or  does  not  coincide 
with  the  anatomical  distribution  of  the  nerves. 

Pain. — In  the  table  already  referred  to,  pain,  which  is  of  all  symptoms  the  most  universal, 
has  been  placed  under  the  head  of  '  nerves ; '  but  this  is  only  an  arrangement  dictated  by 
convenience.  The  sense  of  pain,  though  always  conveyed  by  the  nerves,  yet,  as  a  diagnostic 
indication,  comparatively  very  seldom  points  to  the  nervous  system  itself,  but  is  usually 
indicative  of  a  morbid  state  of  the  organs  from  which  the  nerves  are  derived.  Want 
of  space  is  alone  a  sufficient  obstacle  to  our  discussing  the  wide  question  of  the  value  of 
pain  as  a  symptom  of  disease.1  Study  of  any  section  in  the  previous  part  of  this  work  will 
show  that  almost  every  single  affection  has  its  peculiar  kind  and  degree  of  pain.     Such  a 

1  The  reader  may  be  referred  to  Mr.  Hilton's  lectures  on  Rest  and  Pain. 
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study  will  also  prove  how  much  caution  is  required  in  estimating-  this  complex  and  universal 
symptom  ;  how  easily  inflammatory  pain  may  he  confounded  wit! i  neuralgic  or  hysterical,  and 
vice  versa.  Again,  the  affections  of  many  organs  are  signalised  by  pain  in  remote  parts  ;  as 
the  pain  in  the  knee,  which  is  symptomatic  of  disease  of  the  hip ;  the  pain  in  the  meatus 
urethrae,  symptomatic  of  stone  or  ulceration  of  the  bladder,  or  sometimes  of  disease  of  the 
kidneys  ;  and  generally  the  great  number  of  instances  in  which  pain  referred  to  the  extremity 
of  a  nerve  is  symptomatic  of  irritation  at  a  higher  part  of  its  course. 

Organs  of  sense. — The  symptoms  referred  to  the  organs  of  sense  are  those  defects  of  sight, 
taste,  smell,  hearing,  and  touch,  which  are  almost  always  present  in  all  diseases,  and  which  point 
either  to  organic  lesions,  functional  disturbances,  or  affections  of  the  nervous  system,  as  the 
case  may  be.  It  would  be  endless  to  enumerate  them.  Let  us  take  a  prominent  instance.  If 
the  student  will  turn  to  the  essay  on  Diseases  op  the  Eye  he  will  find  an  account 
of  the  numerous  organic  lesions  of  the  deeper  parts  of  the  eye  upon  which  loss  of  sight  may 
depend ;  but  loss  of  sight,  even  total  loss,  may  be  symptomatic  merely  of  some  affection  of 
parts  remote  from  the  eye,  as  abscess  of  the  antrum  ;  or  may  depend  on  some  disease  of  the 
brain  or  the  optic  nerve  ;  or  may  be  merely  an  effect  of  haemorrhage,  or  of  some  depressing- 
habit  producing  anaemia  of  the  choroid  or  retina.  Most  of  these  symptoms  are  obviously 
local,  and  their  interpretation  depends  in  a  great  measure  upon  the  results  of  a  physical 
examination  of  the  organ. 

Organs  of  respiration. — The  symptoms  referred  to  the  respiratory  organs,  though  of  less 
vital  importance  in  surgical  than  in  medical  diagnosis,  are  yet  numerous  and  highly  important. 
We  must  be  content  here  with  one  or  two  illustrations  of  the  truth,  that  the  broad  facts,  at 
any  rate,  if  not  the  minutest  phenomena,  in  this  group  of  symptoms  must  be  as  present  to 
the  mind  of  the  surgeon,  if  he  would  succeed  in  diagnosis,  as  to  that  of  the  physician  ;  and  it 
must  not  be  forgotten  that  the  diagnosis  of  surgical  affections  of  the  respiratory  organs  involves 
often  that  prompt  action  on  which  the  instant  saving  or  loss  of  life  depends.  Thus,  in  injuries 
of  the  neck,  the  importance  of  recognising  the  dyspnoea  which  may  arise  from  fracture  with 
displacement  of  the  hyoid  bone,  and  distinguishing  it  from  the  numerous  other  causes  which  may 
produce  the  same  effect,  is  well  illustrated  by  the  case  related  at  p.  835.  Again,  in  the  same 
class  of  cases,  it  is  of  the  utmost  importance  to  have  studied  minutely  the  symptoms  produced 
by  the  impaction  of  a  foreign  body ;  to  distinguish,  for  example,  between  the  usually 
paroxysmal  dyspnoea,  with  pain  about  the  thyroid  cartilage,  but  without  fever  or  effusion  in 
the  air  passages,  which  are  the  leading  symptoms  of  a  foreign  body  impacted  near  the  glottis, 
and  the  dyspncea  of  croup.  It  is  true  that  the  history,  if  it  could  be  relied  on,  would  make 
the  diagnosis  certain  ;  but  frequently  in  these  cases  the  history  is  unknown  or  fallacious.  To 
proceed  with  the  same  illustration,  the  reader  may  consult  what  has  been  said  in  the  essay  on 
Injuries  oe  the  Neck,  about  the  diagnosis  between  pneumonic  consolidation  causing  absence 
of  respiratory  murmur,  and  the  same  phenomenon  as  the  consequence  of  impaction  of  a 
foreign  body  in  one  of  the  main  bronchial  tubes.  So  too  of  the  diagnosis  between  the  various 
sources  and  kinds  of  effusion  into  the  pleura  after  accident  (Injuries  oe  the  Chest). 

Organs  of  circulation. — The  condition  of  the  organs  of  circulation  is  of  very  great 
importance  in  surgical  diagnosis  ;  not  merely  the  general  state  of  the  pulse,  which  is  always 
noted  as  a  matter  of  course  in  all  diseases,  medical  and  surgical,  but  also  the  irregularities  in 
the  organs  of  local  circulation,  arterial,  venous,  and  lymphatic.  The  various  alterations  in 
the  arterial  circulation  caused  by  an  aneurism  furnish  the  most  familiar  example  of  the 
diagnostic  signs  drawn  from  the  arteries;  but  there  are  innumerable  others,  among  which  we 
may  instance  the  sudden  loss  of  pulse  in  the  lower  part  of  a  limb,  traceable  up  to  a  definite 
point,  after  an  injury,  without  great  ecchymosis,  diagnostic  of  rupture  of  the  inner  coats  of 
an  artery  (vol.  i.  p.  860)  ;  the  extraordinary  enlargement  of  arteries,  naturally  perceptible, 
which  is  observed,  in  aneurism  by  anastomosis  (Aneurism,  p.  94)  ;  and  the  peculiar  thrill 
noticed  in  the  pulsation  of  the  larger  arteries  in  anaemic  persons.  In  the  venous  circulation, 
some  of  the  most  common  diagnostic  phenomena  are  the  passive  enlargement  of  the  veins  of 
a  part,  with  or  without  oedema,  which  marks  simple  obstruction  at  a  higher  point  of  the 
vessel,  whether  from  coagulation  of  the  blood,  or  pressure  of  a  tumour ;  the  hardness,  redness,  and 
tenderness  along  the  vein,  with  oedema,  which  characterise  phlebitis  (Diseases  of  Veins)  ;  the 
purring  thrill  which  is  felt  in  large  veins  from  pressure  not  completely  interrupting  the  current. 
In  the  absorbent  system,  besides  the  direct  evidences  of  inflammation,  and  the  rare  examples 
of  lymphatic  fistulae  (Diseases  oe  the  Absorbents),  the  chief  phenomena  to  which  attention 
is  called  in  diagnosis  are  those  of  simple  inflammatory  or  specific  enlargement  of  the  glands. 

The  errors  which  may  be  committed  in  the  interpretation  of  these  symptoms  are  very 
numerous.  Thus  the  sudden  stoppage  of  the  arterial  circulation  may  be  due  to  embolism  and 
not  to  accident ;  the  enlarged  vessels  around  a  vascular  tumour,  though  they  pulsate,  may  be 
some  of  them  veins ; l  the  thrill  referred  to  anaemia  may  be  due  to  aneurism;  the  venous  en- 
largement and  oedema  may  be  due  to  simple  retardation  of  the  circulation  without  positive 
obstruction  ;  the  glandular  enlargement  to  irritation,  and  not  to  morbid  deposit. 

Digestive  systems. — Besides  the  general  indications  which  are  to  be  drawn  from  the  con- 
dition of  the  tongue  and  of  the  bowels,  the  symptoms  which  refer  to  the  various  portions  of 
the  alimentary  canal  occupy  a  high   place  in  the  diagnosis  of  many  surgical  ailments.     The 

1  This  has  been  particularly  noted  in  arteriovenous  aneurism,  as  in  Mr.  Moore's  case,  quoted  at  vol.  iii. 
]).  90  ;  but  I  have  seen  the  same  thing  in  cirsoid  aneurism. 
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importance  of  studying'  the  general  condition  in  cases  of  constipation,  in  order  to  the  diagnosis 
between  mere  mechanical  obstruction,  acute  strangulation,  inflammation,  and  simple  in- 
action, will  be  appreciated  by  perusing  the  observations  on  that  subject  (Diseases  op  the 
Intestines).  Perhaps  we  ought  also  to  illustrate  the  fact,  that  symptoms  referable  at  first 
sight  to  the  digestive  system  may  be  only  reflex  phenomena  excited  by  disease  or  injury 
of  remote  parts.  The  familiar  instances  are  the  vomiting,  which  is  symptomatic  of  early 
disease  of  the  kidneys,  and  that  which  almost  always  follows  on  superficial  injuries  of  the  brain. 
Urinary  organs. — The  general  symptoms  which  are  referred  to  the  urinary  organs  are 
less  important  in  surgery  than  in  medicine,  these  symptoms  being  mainly  confined  to  the 
cases  of  local  disease  of  the  organs,  but  not  entirely  so.  A  perusal  of  the  essay  on  Diseases 
op  the  Urinary  Organs  will  show  how  numerous  and  complicated  are  the  general  phenomena 
which  the  surgeon  must  master  in  order  to  the  successful  diagnosis  of  the  affections  of  that 
system.  With  reference  to  the  bearing  of  the  urinary  phenomena  on  the  general  condition  of 
the  patient,  the  most  practical  example  is  the  frequent  disappointment  which  operating 
surgeons  experience  from  having  neglected  to  examine  the  urine  before  proceeding  to  opera- 
tion, and  having  accidentally  performed  a  serious  but  avoidable  operation  on  a  patient  labour- 
ing under  Bright  s  disease.  It  ought  to  be  a  fixed  rule  never  to  operate  on  a  case  of  chronic 
disease  of  a  joint,  to  extirpate  a  large  tumour,  or  perform  any  other  operation  which  is  not 
absolutely  inevitable,  without  a  previous  careful  examination  of  the  urine. 

Genital  organs.— The  functions  of  the  genital  organs  are  disturbed  almost  exclusively  by 
local  diseases  ;  but  in  the  male  sex  a  few  general  diseases  react  on  the  sexual  system  ;  an 
example  of  which  is  the  atrophy  of  the  testicles  which  follows  mumps  in  some  rare  cases, 
and  occasionally  succeeds  injuries  of  the  head  (Diseases  op  the  Male  Organs).  In  the 
diagnosis  also  of  some  affections  of  the  brain  it  is  important  to  note  the  sexual  symptoms ;  an 
instance  of  which  is  furnished  by  the  perverted  sexual  appetites  which  are  occasionally  symp- 
tomatic of  epilepsy,  and  are  sometimes  regarded  as  its  exciting  cause. 

Locomotive  system. — The  locomotive  system  also  furnishes  us  chiefly  with  indications  com- 
prised under  the  head  of  '  Phj'sical  Examination,'  unless  the  skin  be  included  under  this 
term.  Every  symptom  connected  with  this  great  eliminant  organ  should  be  most  carefully 
noted  in  the  first  and  in  all  subsequent  examinations  of  the  patient.  Its  heat,  dryness, 
harshness,  colour,  state  of  circulation,  presence  of  eruptions,  and  a  host  of  other  particulars 
too  numerous  to  mention,  furnish  diagnostic  indications  of  the  greatest  importance. 

Miscellaneous. — Finally,  there  are  some  miscellaneous  symptoms  which  cannot  be  referred 
to  any  of  the  organs  of  the  body,  but  which  may  have  a  considerable  influence  on  the  diagnosis 
of  the  disease.1  Thus  the  condition  of  restlessness  and  malaise  which  accompanies  inflam- 
matory fever  (vol.  i.  p.  12)  ;  the  cachexia  which  is  so  striking  in  some  cases  of  cancer  (vol.  i. 
p.  286)  ;  the  general  physiognomy  which  is  to  a  certain  extent  characteristic  respectively 
of  hysteria  (vol.  i.  p.  235),  of  struma  (vol.  i.  p.  223),  of  secondary  or  constitutional  syphilis 
(Syphilis,  ch.  x.)  ;  the  tendency  to  symmetrical  occurrence  in  certain  diseases,  are  particulars 
not  to  be  referred  to  any  distinct  system  of  organs,  but  which  it  would  be  extremely  inac- 
curate to  overlook  in  forming  a  diagnosis. 

III.  Physical  Examination. 

Our  third  elementary  division  refers  to  the  physical  examination  of  the  diseased  parts.  As 
this  must  of  course  be  done  by  the  surgeon's  senses,  it  is  convenient  to  refer  to  the  main  par- 
ticulars under  the  head  of  the  special  sense  by  which  they  are  perceived :  as  those  which  are 
discovered  by  the  sight — alterations  in  form,  in  colour,  in  volume,  in  shape,  in  transparence,  and 
here  we  must  speak  of  microscopical  and  other  instrumental  observations  ;  by  the  touch- 
alterations  in  consistence,  in  relation,  in  volume,  in  pulsation,  in  mobility  ;  by  the  hearing  ;  and 
by  the  smell. 

To  these  we  ought  to  add  chemical  examination,  in  which  all  the  above  senses  are  employed. 
This  method  of  examination  has  superseded  the  disgusting  applications  which  were  made  of 
the  sense  of  taste  by  the  medical  practitioners  of  a  former  day,  so  that  this  sense  bears  no  part 
in  diagnosis. 

The  microscope. — Let  us  commence  this  long  list  of  particulars  by  the  visual  phenomena  ; 
and  first  of  the  artificial  aids  to  vision.  There  are  a  great  many  cases  in  which  the  surgeon 
has  to  make  use  of  the  lens  in  forming  his  diagnosis.  For  persons  of  not  very  sharp  sight,  a 
convex  lens  is  necessary  in  examining  the  eye  for  minute  foreign  bodies,  colourless  hairs,  crab- 
lice,  and  on  other  such  occasions  ;  and  its  aid  is  invaluable  in  throwing  an  oblique  light  into 
the  eye,  to  examine  the  capsule  of  the  lens  and  the  contents  of  the  posterior  chamber.  In 
skin  diseases  also  a  lens  is  very  frequently  serviceable. 

The  use  of  the  microscope  in  surgical  diagnosis  is  a  matter  on  which  practical  men  differ 
extremely.  Like  most  other  things,  in  this  age  of  minute  research,  the  microscope  has  become 
a  speciality  in  practice,  and  is  therefore  decried  by  those  who  know  little  of  its  use,  and 
exaggerated  in  importance  by  those  who  know  little  else.  But  the  truth  lies,  in  all  these  cases, 
between  the  extremes.  What  was  at  one  time  believed  to  be  the  special  province  of  the 
microscope  in  surgical  diagnosis — viz.  to  distinguish  between  cancer  and  innocent  tumours — 
has  been  found  to  be  a  problem  beyond  the  unaided  powers  of  the  microscope ;  and,  in  fact, 

1  A  few  of  these  miscellaneous  particulars  would,  in  our  scheme  (p.  8G7),  be  referred  to  under  the 
head  of '  Remarks  ; '  the  greater  number  would  rind  a  place  under  the  heading  '  Aspect.' 
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as  our  knowledge  of  the  subject  has  advanced,  the  sharp  line  which  was  formerly  thought  to 
separate  malignant  and  innocent  tumours  has  become  less  distinct,  and  it  is  generally  allowed 
that  there  are  forms  of  disease  which  partake  of  the  character  of  both ;  yet  the  value  of  a 
good  microscopical  examination  of  a  tumour  has  been  fully  established,  though  it  is  now  con- 
sidered as,  in  many  cases,  only  one  of  numerous  diagnostic  signs,  to  be  used  along  with  the 
history,  the  naked-eye  characters,  and  the  relations  of  the  tumour,  in  forming  a  judgment  as 
to  its  nature ;  and  in  that  connection  of  very  great  importance,  although  not  to  be  trusted  to 
alone  in  complicated  cases.  There  are  numerous  simpler  cases  of  tumour  in  which  microscop- 
ical examination  alone  suffices  for  diagnosis  ;  but  in  many  of  these  cases  the  diagnosis  can  also 
be  formed  without  its  aid.  All  this  refers  to  tumours  after  their  removal  from  the  body  ;  but 
in  the  living  body  also  it  is  often  possible  to  remove  a  very  small  portion  of  the  tumour  for 
microscopical  examination  ;  and  such  a  method  is  occasionally  made  use  of  (vol.  i.  p.  258). 

It  is,  however,  in  the  examination  of  the  fluids  of  the  body,  and  of  substances  discharged 
or  said  to  be  discharged,  that  the  microscope  has  its  most  undoubted  and  most  important  use. 
The  pathology  of  urinary  affections  rests  almost  as  much  upon  microscopical  indications  as  upon 
all  other  methods  of  examination  put  together.  The  presence  of  pus-globules,  of  blood- 
globules,  of  epithelium,  of  spermatozoa,  of  animalcules,  of  fungi,  and  of  other  microscopical 
objects  too  numerous  to  mention,  in  matter  evacuated  naturally  or  artificially,  often  materially 
assists  or  even  alone  establishes  the  diagnosis  of  a  case ;  while  innumerable  instances  of  delu- 
sion and  trickery,  in  which  foreign  substances  are  alleged  to  have  been  passed  from  the  mouth, 
urethra,  vagina,  and  rectum,  can  only  be  distinguished  from  those  which  are  real  by  its  agency  ; 
and  in  the  latter  case  the  microscope  alone  can  establish  the  diagnosis,  and  thereby  perhaps 
relieve  the  patient  from  the  fear  of  an  internal  tumour,  who  may  have  simply  passed  a  shred 
of  undigested  meat  from  his  bowels  ;  or  announce  to  one  in  whom  an  intussuscepted  portion 
of  intestine  has  beenpassed  the  possibility  of  recovery  of  health ;  or,  again,  warn  the  friends  of 
another  in  whom  organised  and  apparently  malignant  structures  may  be  passed  from  the  anus 
that  these  are  probably  the  fragments  of  some  hidden  tumour  in  the  bowel :  or  in  whom  small 
fragments  of  faeces  may  be  detected  in  the  urine,  that  these  prove  the  existence  of  a  communi- 
cation between  the  bowels  and  bladder  (Diseases  of  the  Urinary  Organs,  p.  186). 

In  skin  diseases,  again,  the  microscope  is  indispensable,  and  has  doubtless  rendered  to  that 
department  of  pathology  the  best  service  which  it  has  received  of  late,  by  clearly  marking  out 
certain  diseases  as  local,  depending  on  the  presence  of  a  parasitic  plant  or  animal,  and  there- 
fore in  all  cases  curable  by  simple  local  measures  directed  to  the  destruction  of  the  parasite 
(vol.  ii.  p.  924). 

The  above  is  not  meant  as  an  exhaustive  enumeration  of  the  uses  of  the  microscope  in 
surgical  diagnosis,  but  merely  as  a  specimen  of  its  chief  applications ;  and  it  justifies  us  in 
saying  that  though  a  man  may  be  a  very  good  surgeon  without  being  anything  of  a  micro- 
scopist,  yet  the  highest  attainments  in  diagnosis  cannot  be  within  the  reach  of  such  a  one. 

Ophthalmoscope,  fye. — Of  the  diagnostic  value  of  the  inventions  for  examining  special 
organs  it  is  needless  to  say  anything  here,  since  a  reference  to  the  essay  on  Diseases  of  the 
Eye  Avill  suffice  for  the  ophthalmoscope  :  to  Diseases  of  the  Ear,  for  the  speculum  auris  and 
otoscope  ;  and  so  on.  One  word  may  perhaps  he  added  with  respect  to  one  of  these  instru- 
ments, the  use  of  which  has  excited  much  contention — the  speculum  vaginae.  Although 
there  can  be  no  doubt  that  the  examination  of  women,  and  especially  unmarried  women,  by 
this  means  has  been  carried  to  a  most  unnecessary,  indecent,  and  reprehensible  extent,  both 
in  this  country  and  elsewhere,  its  use  cannot  on  that  account  be  dispensed  with  in  appropriate 
cases.  Those  which  fall  under  the  care  of  obstetric  physicians  need  not  be  spoken  of  here.  The 
main  uses  of  the  speculum  vaginae  in  surgery  are  to  examine  the  vagina  and  neck  of  the  uterus 
for  sores,  in  case  of  discharge  after  suspicious  intercourse,  to  examine  and  expose  tumours 
situated  about  the  os  uteri  or  in  the  wall  of  the  vagina,  and  in  plastic  operations  on  the 
vagina. 

Alterations  in  form. — The  surgeon  ought  to  be  so  intimately  acquainted  with  the  natural 
form  of  every  part  of  the  body,  that  any  variation,  beyond  those  natural  minute  differences 
which  constitute  individuality,  should  arrest  his  attention  at  once.  Striking  instances  of  the 
importance  of  recognising  any  little  alteration  in  form  due  to  disease  may  be  found  in  every  part 
of  surgery.  Thus  the  slight  fulness  caused  by  a  strangulated  obturator  hernia  Avas  noticed  by  Mr. 
Obre  as  constituting  a  difference  between  the  two  femoral  fossae,  and  led  him  to  the  happy 
idea  of  cutting  down  upon  and  liberating  the  constricted  knuckle  of  intestine  (vol.  ii.  p.  826). 

Colour. — The  natural  colour  of  parts  is  composed  of  the  colour  of  the  blood  circulating 
in  them,  and  that  of  any  special  pigment  they  may  contain,  seen  through  varying  thicknesses 
of  skin  or  through  mucous  membrane.  Hence  variations  from  the  natural  hue  may  be 
caused  by  alterations  in  the  mass  of  blood  (pallor  and  redness),  or  from  detention  of  blood 
in  the  part  (lividity  and  ecchymosis),  or  from  absence  or  undue  deposit  of  pigment  (of  the 
former  of  which  albinism  may  be  taken  as  an  example,  of  the  latter  melanosis,  the  cutaneous 
maculae,  Addison's  disease),  or  from  undue  thickening  of  the  cuticle,  or  cutification  of  the 
mucous  membrane  (as  in  prolapsus  vaginae). 

Volume. — The  alterations  in  the  volume  of  parts  depend  either  on  hypertrophy  of  their 
natural  elements,  or  on  fluid  or  air  effused  into  their  interstices,  or  on  the  organisation  of 
inflammatory  products,  or  on  the  pressure  of  a  new  formation.  In  distinguishing  these 
various  particulars  from  each  other,  the  touch  must  often  come  to  the  assistance  of  the  sight. 
The  hypertrophy  of  the  skin  and  cellular  tissue  which  constitutes  elephantiasis  can  indeed  be 
recognised   by  the  unaided   sight ;  but  in   order  to  distinguish  between  the  thickening'  of 
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hypertrophy  (so  called)  of  bone,  and  that  of  periosteal  deposit,  the  part  must  be  carefully 
examined  with  the  hand ;  so  of  the  swelling  of  oedema  or  emphysema,  of  dropsical  effusions, 
of  chronic  inflammation,  and  of  tumours. 

Transparency. — The  familiar  instance  in  which  transparency  is  used  as  the  test  of  the 
nature  of  a  disease  is  hydrocele ;  but  in  a  few  other  cases  it  is  also  employed,  as  in  cysts  in 
the  popliteal  space  occasionally.  Opacity  also  is  a  phenomenon  which  is  still  more  frequently 
noted  by  the  surgeon,  and  more  especially  in  the  humours  of  the  eye. 

Consistence. — Alterations  in  consistence  are,  amongst  all  other  tactile  indications,  those 
from  which  diagnosis  derives  most  frequent  assistance.  It  would  be  endless  to  enumerate  all 
of  them  :  the  softening  or  hardening  of  different  stages  or  varieties  of  inflammation,  the 
flabbiness  of  atrophy,  the  rounded  softness  of  fat,  the  boggy  feeling  of  gangrene,  are  among 
the  most  familiar  illustrations.  Some  among  these  tactile  phenomena,  however,  deserve 
special  mention — viz.  emphysema,  crepitus,  and  fluctuation.  The  first  is  the  peculiar  crackling 
which  denotes  the  presence  of  air  in  the  cellular  tissue.  It  is  a  sensation  which  is  often  to 
be  met  with,  and  which,  when  once  known,  can  hardly  afterwards  fail  to  be  recognised,  since 
there  is  nothing  else  exactly  like  it.  It  is  a  kind  of  crepitus,  but  cannot  be  confounded  with 
that  sensation.  Its  most  common  cause  is  the  escape  of  air  from  the  respiratory  organs  into 
the  cellular  tissue  ;  and  it  becomes  a  sign  of  importance  in  wounds  or  contusions  of  the  neck 
and  injuries  of  the  chest,  proving  the  existence  of  a  wound  of  the  trachea,  a  fracture  or 
rupture  of  the  larynx  or  some  lower  part  of  the  tube,  an  injury  of  the  lung  in  cases  of 
fractured  ribs,  an  opening  of  the  pleura  or  a  wound  of  the  lung  in  penetrating  wounds  of 
the  chest.  But  there  are  many  other  causes  of  emphysema.  It  occurs,  though  rarely  and 
only  to  a  limited  extent,  around  punctured  wounds  in  any  part  of  the  body,  or  around  the 
opening  of  an  abscess  ;  it  may  be  caused  by  a  wound  of  any  part  of  the  gastro-intestinal 
tract,1  and  is  one  of  the  symptoms  of  the  decomposition  of  the  tissues  in  gangrene. 

Crepitus  is  a  name  given  by  surgeons  to  the  crackling  produced  by  the  rubbing  of  two 
rough  surfaces  together.  When  used  in  a  surgical  description  without  any  qualifying 
adjective,  it  is  intended  to  signify  the  rough  grating  which  is  produced  by  the  friction  of  two 
exposed  bony  surfaces  on  each  other.  It  is,  therefore,  pathognomonic  of  fracture  in  a  case  of 
recent  injury,  and  of  erosion  of  the  cartilages  and  ulceration  of  the  exposed  bony  surfaces  in 
a  case  of  joint  disease.  There  is  no  sensation  which  can  be  confounded  with  this  kind  of 
crepitus,  nor  any  ambiguity  in  the  indications  to  be  drawn  from  it.  But  besides  this  fresh 
rough  bony  crepitus  there  are  other  kinds  of  crepitus,  indicating  different  conditions,  and 
sometimes  rather  difficult  to  make  out.  The  effusion  which  follows  inflammation  of  the  sheath 
of  a  tendon  produces  a  kind  of  crepitus  which,  in  its  simplest  form,  is  very  easy  to  distinguish 
from  bony  crepitus,  it  being  more  of  a  creaking  and  a  crackling,  and  obviously  produced  by  the 
rubbing  of  soft  though  somewhat  rough  surfaces  together.  As  the  lymph  with  produces  the 
sensation  becomes  drier  and  harder,  the  crepitus  becomes  rougher,  but  never  attains  the  crisp 
decided  feeling  of  the  crepitus  of  a  recent  fracture.  But  the  crepitus  of  a  fracture  becomes  less 
crisp  and  decided  as  the  bony  ends  get  rounded  off  and  coated  with  soft  matter.  Hence  in 
injuries  which  are  not  recent,  it  is  often  difficult,  and  sometimes  impossible,  to  decide  whether 
the  crepitus  is  from  effusion  in  sheaths  of  tendons  or  in  joints,  or  whether  it  is  from  fracture. 
This  is  particularly  the  case  in  the  examination  of  injuries  of  the  shoulder-joint  some  time 
after  their  infliction. 

Again,  crepitus  is  produced  in  old  rheumatic  disease  of  the  joints  ;  but  it  is  usually  easy 
to  distinguish  this  from  the  crepitus  of  caries  ;  for  this  crepitus,  being  due  to  the  rubbing  of 
the  '  additamentary '  pieces  of  bone  on  each  other,  is  far  freer  and  more  decided,  and  is 
obviously  caused  by  portions  of  bone  far  more  movable  than  the  carious  surfaces  of  a  joint 
can  be.  I  have  seen  a  case  in  which  the  sound  produced  was  so  loud  that  it  could  be 
distinctly  heard  at  some  distance. 

The  most  important  of  all  the  diagnostic  signs  dependent  on  the  touch  is  fluctuation,  or 
the  sensation  of  fluid  enclosed  in  a  cavity.  This  sensation  depends  on  the  well-known 
properties  of  a  fluid — viz.  that  its  particles  are  movable  on  each  other  by  the  slightest  pos- 
sible force,  or,  in  other  Avords,  that  a  fluid  has  no  cohesion,  and  that  it  is  incompressible.  The 
most  perfect  example  of  this  sensation  is  where  thin  serum  is  enclosed  in  a  moderately  tense 
bag,  as  in  the  case  of  a  large  ascites.  In  such  a  case,  if  a  finger  be  firmly  laid  upon  any  part 
of  the  bag,  the  least  tap  given  to  any  other  part  of  the  bag  with  the  fingers  of  the  other  hand 
will  cause  a  distinct  wave  of  fluid  to  strike  the  first  finger.  This  is  the  most  usual  way  of 
ascertaining  fluctuation,  and  the  most  certain ;  but  of  course  it  is  not  available  for  limited 
and  deep-seated  collections.  Smaller  collections  are  more  usually  tested  in  this  manner  : 
alternate  pressure  is  made  with  the  fingers  of  the  two  hands ;  when  one  finger  is  pressed 
down  gradually  and  firmly  on  the  collection  of  fluid,  the  latter,  being  incompressible,  trans- 
mits the  pressure,  however  slight  it  may  have  been,  to  the  other  finger  ;  and  the  sensation  of 
a  rounded  elastic  body  is  communicated  to  that  finger.  This  sensation  is  usually  verified  by 
repeating  the  proceeding  with  the  two  hands  alternately.  Care  must  be  taken  not  to  forget 
that  the  elastic  reaction  of  the  fluid  is  perceived,  not  by  the  finger  which  is  making  active 
pressure  on  the  tumour,  but  by  that  which  is  lying  still  on  its  surface,  and  therefore  to  direct 
the  attention  to  that  finger.     The  perfection  of  the  sensation  depends  on  the  fluid    being 

1  After  a  wound  of  the  rectum  made  in  puncture  of  the  bladder  per  rectum,  I  have  seen  emphysema 
occur  and  extend  up  to  the  chest;  so  that  the  feeling  of  the  parietes  of  the  thorax  was  just  what  is 
perceived  in  cases  of  fractured  ribs. 
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enclosed  in  a  capsule,  and  on  its  not  being  too  deep-seated.  When  the  quantity  of  fluid  is  small 
and  deep,  another  method  is  often  used.  This  consists  in  pressing  the  end  of  the  finger 
sharply  down  upon  the  supposed  fluid  and  suddenly  withdrawing  it  a  little,  when  the  wave 
of  fluid  which  was  driven  down  by  the  push  of  the  finger  will  rise  up  and  strike  against  it. 

It  is  in  his  accurate  perception  of  fluctuation  that  the  surgeon  chiefly  shows  his  tactile 
accomplishment.  But  there  are  many  cases  in  which  it  is  very  difficult  to  decide  upon  the 
presence  of  fluctuation,  and  many  in  which  it  is  impossible.  Nor  need  this  appear  strange  if  the 
cause  of  the  sensation  be  considered.  It  depends  mainly  on  the  fact  that  the  particles  of  a 
fluid  are  movable  on  each  other  by  the  slightest  possible  force ;  that  it  has  no  cohesion.  But 
this,  though  true  of  the  pure  fluid  with  which  physical  reasoning  is  conversant,  as  the  pure 
serum  in  the  above  instance,  is  by  no  means  true  of  the  mixed  substances  sometimes  found  in 
the  body,  of  which  it  is  difficult  to  say  whether  they  are  more  fluid  or  solid,  and  which  are 
very  soft  and  very  elastic,  but  still  can  hardly  be  said  to  have  no  cohesion  or  to  be  incom- 
pressible. Thus  in  some  very  soft  tumours,  almost  of  creamy  consistence,  such  as  the  most 
rapidly-growing  of  the  cancerous  tumours  of  the  liver,  it  is  impossible,  even  after  they  have 
been  removed  from  the  body,  to  say  whether  they  fluctuate  or  no ;  and  in  the  soft  mass  of 
granulations  into  which  the  synovial  membrane  of  the  knee  is  converted  in  the  gelatiniform 
degeneration,  it  is  hardly  possible  to  say  whether  the  soft  mass  does  or  does  not  contain  one 
of  those  limited  collections  of  fluid,  so  often  found  there,  without  the  use  of  the  grooved  needle. 

The  latter  instrument  should  always  be  used  in  such  cases,  and  will  clear  up  any  doubt 
Avhich  the  surgeon  may  feel. 

Fluctuation  may  also  be  prevented  by  the  thickness  of  the  sac  in  which  the  fluid  is  con- 
tained, as  in  some  old  hydroceles ;  or  by  the  extreme  tension  of  the  sac  preventing  the  slight 
displacements  which  are  essential  to  the  undulation  of  the  fluid.  This,  also,  is  often  noticed 
in  hydrocele.  The  extreme  depth  of  the  collection,  again,  and  the  mass  of  soft  parts  covering 
it,  or  the  excessive  tension  of  the  cyst  wall,  may  so  obscure  the  sensation  as  to  prevent  any 
confident  diagnosis.  In  order,  therefore,  to  avoid  errors  as  far  as  possible,  and  to  avoid  the 
appearance  of  error  in  circumstances  where  an  accurate  diagnosis  may  be  unattainable,  the 
surgeon  must  be  very  careful  to  familiarise  himself  with  the  numerous  circumstances  in 
which  fluid  may  be  present  without  fluctuation  being  felt,  and,  on  the  other  hand,  where  a 
deceptive  sensation  of  fluctuation  may  be  elicited  from  soft  and  elastic  solids. 

Relation. — Changes  in  the  natural  relations  of  parts  are  appreciated  chiefly  by  the  touch, 
though  this  is  often  assisted  by  sight  and  occasionally  by  hearing.  They  chiefly  refer  to  those 
alterations  in  the  position  of  prominent  points  of  bone  which  are  produced  either  by  violence 
in  fracture  or  dislocation,  or  by  muscular  action  in  diseases  of  joints,  and  in  some  affections 
of  bone.  In  the  exploration  of  the  abdomen  for  tumour  or  to  diagnose  the  seat  of  obstruc- 
tion, and  in  exploration  of  the  chest  with  reference  to  the  diagnosis  of  fluid  in  the  pleura, 
the  ear  also  comes  into  play.  Beside  the  actual  changes  in  position,  changes  in  the  direction 
of  bones  become  sometimes  of  much  consequence,  as  in  the  diagnosis  of  dislocations  of  the 
shoulder.  In  some  chronic  diseases  also  the  relations  of  parts  undergo  changes  Avhich  it  is 
of  the  utmost  importance  to  anticipate  and  discover.  A  notable  instance  of  this  is  the  dis- 
placement which  the  femoral  artery  sometimes  suffers  in  chronic  abscess  of  the  thigh,  where 
the  vessel  has  been  wounded  by  the  veiy  care  which  has  been  taken  to  make  the  incision 
away  from  its  normal  course. 

Mobility. — Alterations  in  mobility  depend  on  the  solutions  of  continuity  of  bones,  liga- 
ments, or  fasciae,  on  the  one  hand,  whereby  parts  which  ought  to  be  fixed  become  movable  ; 
or^  on  the  other,  on  chronic  inflammation,  leading  to  adhesion  or  anchylosis,  by  which  movable 
parts  become  fixed.  The  most  common  dlustration  of  unnatural  mobility  is  that  of  fracture  ; 
and  perhaps  the  most  perfect  instance  of  the  diagnostic  value  of  loss  of  natural  mobility  is  in 
early  disease  of  the  hip.  When  other  symptoms  might  be  doubtful,  the  contrast  in  mobility 
of  the  sound  and  diseased  joint  will  usually  at  once  clear  up  the  case. 

Pulsation. — The  alterations  in  pidsation  have  been  already  spoken  of,  under  the  symp- 
toms referable  to  the  organs  of  circulation.  Every  opportunity  shoidd  be  taken  of  studying 
the  various  kinds  of  unnatural  pulsation  which  are  noticed  in  diseased  vessels,  and  of  veri- 
fying by  post-mortem  examination  the  morbid  conditions  on  which  they  may  depend ;  such 
as  the  expansive  pidsation  of  ordinary  aneurism,  the  obscure  thrill  of  extravasation  depending 
on  ruptured  artery,  the  vibrating  and  purring  thrill  of  arterio-venous  aneurism,  the  tremu- 
lous movement  often  perceived  in  the  large  arteries  (chiefly  the  abdominal  aorta)  in  anaemia. 

Sound. — The  faculty  of  hearing  is  to  be  employed  in  many  parts  of  surgical  diagnosis, 
although  it  may  be  less  important  than  in  medical  diagnosis.  The  use  of  the  stethoscope 
ought  never  to  be  neglected ;  and  every  opportunity  should  be  taken  for  becoming  familiar 
with  the  healthy  and  morbid  sounds,  and  for  tracing  on  the  dead  body  the  causes  upon  which 
the  latter  depend.  The  great  importance  of  the  bruit  in  the  diagnosis  of  aneurism  is  the 
most  striking  instance  of  the  employment  of  the  ear  in  surgery;  but  it  must  not  be  forgotten 
that  aneurisms  exist  without  bruit — in  fact,  the  most  numerous  class  of  aneurisms,  the  thoracic, 
are  very  frequently  devoid  of  all  sound — and  that  also  (but  much  more  rarely)  bruit  exists 
without  aneurism,  as  in  a  few  cases  of  pulsatile  malignant  tumour  or  of  tumours  pressing  on 
large  arteries  (Aneurism,  pp.  42-44).  In  cases  of  suspected  stone,  the  ear  gives  the  most 
definite  and  umnistakable  evidence  of  the  presence  of  the  foreign  body.  In  necrosis  the  ring 
of  the  probe  against  the  hard  exposed  bone  is  very  characteristic.  In  cases  of  injury  to  the 
thorax  auscultation  becomes  occasionally  indispensable  and  in  a  few  other  circumstances  the 
sense  of  hearing  furnishes  useful  data. 
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Smell. — The  province  of  this  sense  in  diagnosis  is  very  limited,  since,  though  peculiar 
odours  are  associated  with  many  morbid  conditions,  their  other  symptoms  are  quite  sufficient 
to  distinguish  them,  or  if  not  the  diagnosis  could  not  be  established  by  the  odour.  Perhaps 
favus  may  be  an  exception,  in  which  the  peculiar  mouse-like  smell  is  considered  as  a  charac- 
teristic of  great  value.  Some  surgeons  attribute  much  importance  to  the  smell  of  matter  dis- 
charged from  a  sinus,  as  indicating,  by  a  peculiar  sanious  odour,  that  it  proceeds  from  a  carious 
surface  of  bone  ;  but  too  much  stress  should  not  be  laid  on  this. 

Chemical  examination. — The  province  of  chemistry  in  establishing  the  diagnosis  of  surgical 
ailments  is  not  very  extensive,  although  in  confirming  that  diagnosis,  and  in  suggesting  a  rational 
plan  of  treatment,  it  is  frequently  useful.  In  urinary  diseases,  indeed,  some  chemical  examina- 
tion of  the  secretion  is  necessary,  and  the  same  may  be  said  in  cases  of  stone  ;  but  there  are  few 
other  instances  in  which  chemical  analysis  is  necessary  in  the  ordinary  exigencies  of  surgery.  In 
medical  jurisprudence,  however,  chemical  examination  is  indispensable  in  almost  every  case. 

Such  are  the  chief  sources  of  surgical  diagnosis ;  and  in  order  not  to  overlook  any  of  them 
in  examining  the  cases  which  come  before  him,  it  is  useful  for  the  student  at  the  commence- 
ment of  his  practice  to  be  prepared  with  a  form  which  may  embrace  them  all,  and  suggest 
them  to  the  examiner.  Such  forms  are  still  more  usefid  in  the  registration  of  hospital  cases, 
Avhere  reference  is  so  much  facilitated  by  uniformity  of  system.  Accordingly,  I  have  sub- 
joined a  form  for  the  registration  of  cases,  which  was  devised  by  Dr.  Bristowe,  to  whose  kind- 
ness I  am  indebted  for  its  insertion.  It  has  been  in  use  for  some  years  at  St.  Thomas's 
Hospital,  and  is  adapted  both  to  medical  and  surgical  cases.  An  example  of  a  case  of  either 
kind  is  inserted  on  the  form.  These  forms  are  intended  to  serve  also  as  indexes  to  the  de- 
tailed notes  of  the  more  important  cases,  which  Avould  of  course  be  taken  at  considerable 
length  and  numbered.  These  detailed  notes  are  to  be  marked  with  the  same  number  as  is 
prefixed  to  the  column  appropriated  to  the  tabidated  case.  Thus  a  reference  to  the  symp- 
toms connected  with  any  of  the  main  headings  in  the  table  woidd  at  once  give  all  the  morbid 
phenomena  connected  during  life  with  each  organ  or  system  of  organs.  The  post-mortem 
register  is  to  be  arranged  on  the  same  plan,  and  a  second  reference  to  it  would  give  all  the 
morbid  appearances  with  which  these  phenomena  are  associated.  Thus,  if  the  lines  are  traced 
horizontally,  they  give  a  succinct  account  of  the  morbid  conditions  of  the  various  organs,  and 
references  to  a  more  accurate  and  detailed  account  of  those  conditions  when  necessary ;  while,  if 
the  columns  be  read  vertically,  they  give  a  succinct  account  of  the  symptoms  connected  with 
each  particular  disease,  and  (as  before)  a  reference  to  a  more  copious  account  when  necessary. 
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1.  Disease  for  which  admitted. 
Duration. 

1st  attack. 
1.  Acute  rheumatism. 

Acute  necrosis  of  femur. 

12  hours. 

8  weeks. 

2,  Associated  disease. 

Duration. 

2.  Mitral-valve  disease. 

Pyaemia. 

3.  Result. 

(1)  Cured.     (2)  Nil. 

Dead. 

4.  Sex.                              Age. 
Occupation. 

F.                                         16. 

S.     Servant. 

M.                                          5J. 
Child. 

5.  Date  of                   Date  of 

admission.              discharge. 
No.  of  days  in  hospital. 

Dec.  9.                          Jan.  24. 
46  days. 

March  29.                    April  9. 
11  days. 

Brain. 

Want  of  sleep  at  times  from 
pain. 

No   sleep   last  6  or  7  days  ;  j 
sensible  to  last. 

Spinal  cord. 

X 

Nerves. 

Pain  in  many  joints   (shift- 
ing) ;  pain  in  chest. 

Severe  pain   in   right  thigh, 
and  left  side  of  face  ;  and 
for  short  time  in  left  wrist. 

Organs  of  sense. 

X 

X 

Larynx  and  trachea. 

X 

Slight  cough  on  admission    j 

1 

X 

Lungs.                                       ( 
Pleurse.                                    1 

Severe  incessant  loose  cough 
last  three  days  with  short 
breath.     Chest  resonant. 

Expectoration. 

X 

None. 
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Sexual         Urinary 
Locomotive  Organs.                         Organs.         Organs.                                  Organs  of  Digestion.                                  Organs  of  Circulation. 

Heart. 
Pericardium. 

. 

Increased    area    of    dulness 
(?  effusion).      No   friction. 
Systc.   m.   at    apex    11    d. 
after  admission,  persistent. 

" 

Arteries. 

Veins  and  capillaries. 

P.  regular  ;  quick. 

P.  about  160.     Imperceptible 
last  day. 

—     

Blood. 

Lymphatic  system. 

Tongue,  mouth,  and  salivary 
glands. 

T.  furred  on  admission  and 
for  some  time  after. 

T.  moist,  but  furred.  Last 
2  or  3  days  dry. 

Fauces,    pharynx,   and   oeso- 
phagus. 

. 

Abscess  on  L.  side  in  neigh- 
bourhood of  fauces :  opened 
day  before  death. 

Peritonaeum. 

X 

Liver. 

No  jaundice. 

Spleen,  thymus,  thyroid,  and 
S.  R.  capsules. 

Stomach. 

1 

Vomitus. 

Thirst  and  bad  appetite  when 
admitted  and  for  some  time 
after.     Gastrodynia. 

Want  of  appetite.  No  sick- 
ness. 

Intestines.                                  ( 

X 

B.  not  loose. 

Dejections.                                { 
Kidneys,  &c. 
Bladder  and  urethra. 

■ 

Urine. 

Male  organs. 

_lu ^n^7 

Ovaries. 

^  ^_    ^^^ 

Other  female  organs. 

^--^^^-^ 

'    Muscular  system. 

Very  feeble. 

Osseous, 

< 

Articular,  and 

Fibrous  systems. 

Adipose  and  areolar  tissues. 

Integuments. 
Aspect. 

j 

i 

Acute  necrosis  of  nearly 
whole  femur  ;  opened  7th 
d.     Acute  necrosis  near  ra- 

mus of  jaw.  (Lt.)  begin- 
ning   April    1st  ;     opened 

April  6th. 

Pain,  redness,  and  swelling  of 
many  joints. 

i     " 

Perspiration. 

1 

■ 

Skin  dry  all  along.  A  few 
sudavn  ina. 

Face  much  flushed  at  begin: 
ning.     Aspect  of  typhus. 
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Operations  and  date  of  opera- 
tions. 

Remarks.                                  J 

1 

Treated    with     lemon -juice, 
then  with  potash,  and  occa- 
sional hot-baths. 

Complained  of  illness  12 
hours  only  before  admis- 
sion. First  symptoms,  pain 
in  thigh,  coming  on  with- 
out obvious  cause. 

Name  of  patient.                                        M.  M.  Lack. 
Medical  Officer.                                              Dr. 
Reference.                                                           

J.  Scully. 
Mr. 

1.  Duration,  in  the  first  two  lines,  is  intended  to  be  duration  up  to  the  time  of  entering  hospital. 

2.  Practically,  it  has  been  found  convenient  to  place  information  relating  to  '  pain  '  (neuralgic,  or  of 
other  kind)  under  the  head  of '  Nerves.' 

3.  Where  two  lines  are  bracketed  the  intention  is  that,  in  cases  where  it  is  impossible  conveniently  to 
separate  the  description  of  the  two  or  three  organs  thus  bracketed,  the  combined  description  shall  either 
extend  over  the  whole  space  or  be  limited  to  the  central  part  of  the  space. 

4.  Where  more  than  one  organ  or  tissue  is  involved  in  the  same  disease,  the  fact  should  be  repeated 
under  each  head  ;  thus,  when  joint  disease  is  mentioned  under  its  appropriate  heading,  it  will  be  often 
proper  to  mention  caries  under  the  head  of  bones. 

5.  It  is  sometimes  desirable  to  give  the  duration  of  a  symptom,  or  the  time  at  which  it  commenced  or 
ceased.  This  may  be  conveniently  done  by  making  the  day  of  admission  the  starting-point  of  reckoning, 
and  by  speaking  of  time  in  days ;  thus,  duration,  14  d.  to  16  d.,  indicating  a  duration  of  three  days 
inclusive,  beginning  from  the  14th  day  after  admission ;  or  3  d.  to  2  d.,  indicating  a  duration  of  five  days 
inclusive,  beginning  from  three  days  before  admission. 

6.  A  line  placed  under  any  remark  indicates  that  the  condition  to  which  it  refers  is  important  or  grave. 
And  the  degree  of  gravity  may  further  be  roughly  indicated  by  the  degree  of  thickness  of  the  line. 

7.  A  cross  placed  in  any  space  indicates  that  the  organ  or  part  to  which  it  refers  was  ascertained  to 
be  health}'. 

8.  A  horizontal  line  similarly  placed  indicates  that,  from  some  oversight,  the  condition  of  the  part  to 
which  it  refers  was  not  ascertained. 

9.  A  D.  or  an  M.  placed  in  the  corner  of  a  compartment  is  used  to  signify  that  the  notes  of  the  case 
contain  a  detailed  description  or  a  detailed  microscopic  account  relating  to  the  circumstances  contained  in 
the  compartment. 


The  importance  of  anatomical  knowledge  and  anatomical  examination  in  surgical  diagnosis 
is  greater  than  that  of  any  other  of  the  sources  of  diagnosis.     This  will  be  best  illustrated  by 


the  following  remarks  on  Regional  Surgery. 


Regional  Surgery. 

The  object  of  the  following  pages  is  to  give,  in  as  few  words  as  possible,  the  main  con- 
siderations by  which  the  surgeon  ought  to  be  guided  in  distinguishing  from  each  other 
the  affections  of  the  various  regions  of  the  body,  so  far  as  those  considerations  depend  on 
the  structure  of  each  region.  Such  a  treatise,  if  completely  executed,  would  embrace  all  the 
points  at  which  surgery  and  anatomy  touch  each  other,  and  woidd  therefore  extend  over  the 
greater  part  of  the  theory  of  surgery ;  but,  as  most  of  these  points  have  been  fully  treated  of 
in  the  body  of  this  work,  it  will  suffice  for  me  here  to  give  a  general  view  of  the  leading 
features  of  the  anatomy  of  each  region,  and  to  dwell  more  particularly  on  such  diseases 1  as 
have  not  found  a  place  in  the  previous  pages. 

Of  the  Head. 

The  regional  anatomy  of  the  scalp  and  skull  is  simple.  The  parts  present  merely  a  series 
of  laminae  overlying  the  cerebrum.  These  laminae  may,  for  surgical  purposes,  be  divided 
into  the  hairy  scalp,  including  the  skin  and  the  tendon  of  the  occipito-frontalis  muscle,  with 
the  large  vessels  contained  between  them  ;  the  cellular  interspace  between  this  tendon  and 
the  pericranium,  in  which  the  smaller  vessels  ramify ;  the  pericranium  and  skull ;  and  the 
membranes  of  the  brain.  It  is  unnecessary  to  attempt  here  any  summary  of  the  well-known 
points  connected  with  the  normal  anatomy  of  these  various  structures.  The  point  of  chief 
importance  in  the  case  of  any  morbid  product  in  this  region  is  to  determine  from  which  of 
the  laminae  it  has  sprung.  This  knowledge  will  of  itself  frequently  determine  the  nature  of 
the  disease,  and  will  at  any  rate  give  the  most  valuable  indications  as  to  the  possibility  of 
surgical  interference. 

1.  The  affections  of  the  superficial  layer — the  hairy  scalp — do  not,  as  a  general  rule,  lead 
to  any  difficulties  in  diagnosis ;  nor  need  the  reader  be  detained  here  by  observations  on  such 
affections  as  erysipelas,  the  cutaneous  eruptions,  the  ordinary  forms  of  naevus,  of  warts,  of 
innocent  tumour,  or  of  cancer — affections  which  have  been  treated   of  in  other  parts  of  this 

1  It  must  be  remembered  that  all  injuries  will  be  found  in  our  second  volume,  described  in  the  same 
regional  classification  as  that  which  is  here  adopted. 
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work.1  Two  only  of  the  diseases  of  the  scalp  and  its  subcutaneous  tissue  appear  to  me  to 
require  notice  here — viz.  the  congenital  encysted  tumour  perforating  the  skull,  and  some  of 
the  rarer  forms  of  vascular  pulsatile  tumour. 

The  congenital  cutaneous  cysts  have  been  referred  to,  and  frequent  occurrence  in  the 
orbit  has  been  noticed,  in  the  essay  on  Tumours,  vol.  i.  p.  259.  These  cysts  sometimes  even 
perforate  the  skull ;  and  a  similar  (but  usually  larger)  perforation  sometimes  exists  in  the 
skull,  below  a  tumour  resembling  in  all  respects,  before  removal,  the  ordinary  sebaceous 
tumour  of  the  scalp,  but  congenital.  It  is  not  to  our  present  purpose  to  discuss  whether  the 
hole  in  the  bone  is  the  result  of  pressure  while  it  is  in  a  membranous  condition,  or  of  original 
imperfect  development.  The  practical  effect  is  the  same — viz.  that  the  tumour  lies  on  the 
dura  mater.  The  removal  of  the  tumour  is  not  on  that  account  to  be  absolutely  dis- 
countenanced, but  its  important  relations  call  for  increased  care  in  the  diagnosis  and  treatment 
of  such  of  these  tumours  as  are  congenital.  They  are  generally  brought  under  the  surgeon's 
notice  in  childhood.  The  main  questions,  in  a  case  of  congenital  tumour  of  the  scalp,  are 
first,  whether  the  tumour  is  dermal  or  encephalic ;  secondly,  allowing  it  to  be  dermal, 
whether  it  perforates  the  bone  or  no.  Great  care  should  be  taken  in  examining  any  con- 
genital tumour  lying  in  any  of  the  ordinary  situations  of  encephalocele ;  and  if  such  a 
tumour  (not  being  a  nsevus)  partakes  in  any  obvious  degree  in  the  respiratory  movements, 
still  more  if  pressure  produces  any  evidence  of  cerebral  disturbance,  it  is  far  more  wise  to 
abstain  from  interference,  except  in  case  of  evident  necessity,  such  as  the  extension  of  the 
growth  downwards,  and  the  onset  of  more  evident  cerebral  symptoms,  when  an  operation 
may  be  proposed  as  a  last  chance,  after  its  dangers  and  uncertainties  have  been  clearly  set 
before  the  child's  parents.  A  tumour  in  other  parts  of  the  scalp,  which  is  rounded,  movable, 
non-vascular,  not  swelling  up  with  crying,  coughing,  &c,  and  in  which  pressure  does  not 
affect  the  brain,  may  fairly  be  pronounced  dermal.  In  a  few  such  tumours,  the  finger-nail 
insinuated  underneath  the  base  will  detect  a  depression  in  the  skull.  Since  the  depression 
may  be  due  to  perforation  of  the  outer  table  only,2  it  does  not  absolutely  contra-indicate 
operation ;  but  it  would  be  advisable  before  operating  to  be  satisfied  of  the  decided  increase 
in  size  of  the  tumour.  Even  if  no  depression  can  be  felt,  the  skull  may  still  be  perforated  ; 
so  that  great  caution  should  always  be  used. 

With  respect  to  the  pulsatile  tumours  of  the  scalp,  which  are  formed  by  dilatation  of  the 
large  arteries  below  the  skin,  their  anatomy  and  treatment  have  been  described  in  the  essay  on 
Aneurism,  p.  93.  I  have  seen  cases  in  which  there  was  a  good  deal  of  difficulty  in  distin- 
guishing between  such  aneurismal  tumours  on  the  scalp  and  malignant  pulsatile  tumour  of 
the  skull.  The  presence  of  cerebral  symptoms  on  pressure  is  a  clear  diagnostic  mark, 
and  ought  absolutely  to  forbid  any  operative  interference;  but  any  appearance  of  morbid 
action  in  the  skull  at  the  seat  of  the  tirmour — more  particularly  thickening  without  signs  of 
inflammation — should  render  the  surgeon  very  cautious  in  his  diagnosis. 

2.  The  occipito-frontalis  tendon  forms,  in  an  anatomical  description,  the  second  of  the 
layers  of  tissue  which  protect  the  brain ;  but  as  the  surgical  affections  of  this  tendon  coidd 
not  be  distinguished  from  those  of  the  skin  to  which  it  is  firmly  attached,  it  may  be  neglected 
in  this  place.  We  come  then  to  the  cellular  interspace  between  the  tendon  and  the  pericra- 
nium, to  which  the  tendon  stands  in  the  same  relation  as  the  deep  or  muscular  fascia  does  to 
the  cellular  interspaces  in  the  other  parts  of  the  body.  In  this  interspace  the  most  ordinary 
affection  is  the  diffuse  inflammation  so  common  after  scalp-wounds ;  but  this  has  been  already 
treated  of  in  the  essay  on  Injuries  oe  the  Head.  Effusions  of  blood  sometimes  take 
place  in  the  same  space,  and  lead  to  interesting  questions  of  diagnosis  and  treatment.  Such 
effusions,  as  far  as  I  have  seen,  occur  only  in  early  childhood,  and  are  probably  always  the 
result  of  accident,  although  the  occurrence  of  the  blow  or  fall  may  not  always  be  known, 
since  no  mark  may  have  been  left.  The  fluctuating  swelling  may  extend  over  the  whole 
scalp,  or  over  a  large  part  of  one  side  of  it,  being  generally  more  prominent  in  the  temporal 
region. 

When  this  blood-tumour  extends  over  the  whole  head,  I  have  seen  it  mistaken  for  hydro- 
cephalus— from  which,  however,  there  should  be  no  difficulty  in  distinguishing  it,  since  the  fore- 

1  I  may  perhaps  notice  that  almost  all  the  affections  of  the  scalp  are  essentially  cutaneous,  and  that 
the  malignant  affections  are  exceedingly  rare.  Almost  all  tumours  are  of  the  encysted  variety  ;  but  I 
have  met  with  a  fatty  tumour  here. 

2  Mr.  Athol  Johnstone  mentions  four  cases  of  these  perforating  sebaceous  tumours.  In  one,  at  an 
operation  for  sebaceous  tumour  of  the  scalp,  the  bone  was  found  perforated,  the  dura  mater  was  injured, 
and  the  patient  died.  The  case  occurred  abroad.  The  preparation  was  presented  to  the  Roj'al  College  of 
Surgeons  by  Mr.  Prescott  Hewett.  In  two  other  cases,  Mr.  Johnstone,  in  dissecting  out  sebaceous 
tumours,  found  a  small  perforation  in  the  bone  beneath  them.  No  ill  consequences  occurred.  In  the  fourth 
case,  in  an  infant  who  died  from  other  causes,  a  sebaceous  tumour  was  found  lodged  in  a  depression  in  the 
bone  just  above  the  orbital  arch,  but  not  perforating  the  bi  me  (Lectures  on  the  Surgery  of  Childhood,^.  15). 
M.  6irald.es  has  published,  in  his  Legons  cliniques,  p.  342,  an  account  of  a  singular  case  of  congenital 
dermoid  tumour  of  the  skull,  lying  over  the  anterior  fontanelle,  and  which  was  long  mistaken  for  a 
meningocele,  in  consequence  of  the  peculiar  nature  of  the  fluid  evacuated  from  it  by  puncture.  This  was 
so  precisely  identical  with  the  cerebro-spinal  fluid  that  M.  Giraldes,  having  punctured  a  spina  bifida  on 
the  same  day,  was  unable  to  distinguish  any  difference  between  their  contents.  However,  at  last,  as  he 
made  no  progress  in  the  treatment  of  the  case  by  repeated  puncture  and  application  of  pressure,  he 
determined  to  lay  open  the  tumour.  A  flap  was  formed  from  the  skin  of  the  scalp,  and  then  the  tumour 
was  exposed  and  opened.  It  was  now  discovered  that  there  was  no  communication  with  the  skull,  and 
the  cyst  was  therefore  removed  entire  with  perfect  success. 
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head  lias  not  the  characteristic  shape  of  that  disease,  the  bones  are  not  thrust  out,  and  the  skull 
can  generally  be  detected  underneath  the  fluid.  From  cephalsematoma  it  may  be  diagnosed  by 
its  position,  since  the  latter  is  confined  in  ordinary  cases  to  the  parietal  bone  ;  by  the  history 
— the  one  being  congenital,  the  other  usually  not ;  and  by  the  absence  of  the  defined  ridge 
which  encircles  a  cephalsematoma.  "When  a  large  artery  has  been  injured,  these  blood-swell- 
ings sometimes  pulsate,  and  increase  very  rapidly  in  size,  so  as  to  require  active  treatment. 
Two  courses  are  then  open — either  to  cut  across  the  swelling,  and  endeavour  to  find  the 
wounded  vessel ;  or  to  tie  the  vessel  at  a'  higher  point.  The  latter  course  is  only  possible 
when  pressure  on  some  branch  (most  probably  one  of  the  superficial  temporal  arteries) 
will  arrest  the  pulsation.  In  such  a  case  Mr.  Athol  Johnstone  tied  the  temporal  artery 
with  complete  success.  The  tumour  was  of  large  size  ;  and  to  have  laid  it  completely  open 
and  evacuated  the  contents  would  have  been  a  severe  operation,  and  possibly  might  have 
been  accompanied  by  a  good  deal  of  haemorrhage. 

In  ordinary  cases  little  treatment  is  required.1  Under  the  use  of  evaporating  lotions,  the 
tumour  gradually  subsides.  But  if  it  continues  in  a  chronic  condition,  it  is  justifiable  to 
puncture  and  empty  it;  employing  at  the  same  time  carefully-adjusted  pressure.  I  once 
treated  such  a  case  in  this  manner,  and  had  the  opportunity  of  dissecting  the  parts  a  few 
months  afterwards,  the  child  having  died  of  another  disease.  I  found  no  traces  of  the  col- 
lection of  blood,  except  some  decolorised  fibrin  and  a  few  stratiform  clots,  bound  down  by  a 
layer  of  false  membrane. 

3.  The  next  layer  of  tissue  is  formed  by  the  pericranium  and  skull.  The  blood-tumour, 
which  is  produced  by  pressure  on  the  infant's  head  during  delivery,  and  which  is  called 
cephalsematoma,  is  smaller  than  the  subaponeurotic  extravasations  above  spoken  of,  appears  in 
a  few  hours  after  birth,  is  situated  on  the  parietal  bone,  and  is  bounded  by  a  distinct  ridge. 
The  same  ridge,  bounding  a  small  round  circumscribed  collection  of  fluid,  is  also  familiar  to 
surgeons  as  a  frequent  symptom  in  blows  on  the  head,  and  a  frequent  cause  of  mistake  to  in- 
experienced observers,  who  confound  these  appearances  with  those  of  depressed  fracture  (see 
Injuries  of  the  Head)  .  Such  extravasations  from  blows  always  disappear  spontaneously ; 
nor  is  there  any  more  reason  for  surgical  interference  in  cases  of  cephaleematoma.2 

The  affections  of  the  skull  are  by  far  the  most  frequent  and  the  most  important  of  those 
which  attack  this  region.  They  may  be  divided  into — 1,  the  results  of  simple  inflammation, 
acute  or  chronic ;  2,  scrofulous  affections ;  3,  syphilitic  affections  ;  4,  tumours,  innocent  or 
malignant.  Possibly  also  simple  hypertrophy  might  be  added  to  the  list ;  but  I  have  never 
been  able  to  satisfy  myself  of  the  existence  of  this  affection  apart  from  the  results  of  chronic 
inflammation. 

The  diagnosis  and  treatment  of  these  affections  may  be  thus  stated  in  a  tabular 
form : — 

Table  of  the  Cliief  Surgical  Diseases  of  the  Skull  and  Pericranium. 


Disease 

Leading  symptoms 

Diagnosis 

Treatment 

Acute  in- 

Very severe  pain,  especially  noc- 

From tumour  of  brain  or  membranes 

If  not  relieved  by  io- 

flamma- 

turnal ;  sense  of  tension  ;  much 

by   its  more   rapid  course,  and 

dide  of  potassium, 

tion:  pe- 

tenderness;    slight    swelling, 

absence  of   cerebral  symptoms. 

free    incision    into 

riosteal. 

hound  down  firmly  by  peri- 

From simple  cephalalgia  or  neu- 

swelling,with  other 

cranium. 

ralgia,  by  the  swelling,  the  per- 

constitutional mea- 

sistence and  regularity  of   the 

sures. 

symptoms,    and   sometimes    by 

the   constitutional    disturbance. 

From  the  following,  by  the  ab- 

sence of  suppuration  and  of  symp- 

toms of  implication  of  the  brain 

and    membranes.       Usually     a 

syphilitic  or  tubercular  history. 

Acute  in- 

As above  ;  with  rapid  formation 

This  may  be  inferred  from  the  pre- 

Free incisions.     Tre- 

flamma- 

of pus,  and  probably  irritation 

ceding. 

phining  is  impera- 

tion : 

or  suppuration  on   the   other 

tive,   when   symp- 

osteal 

side  of  the  bone,  with  cerebral 

toms  of  pressure  are 

(acute 

symptoms.     In  rare  cases,  ul- 

clearly marked, and 

necrosis). 

ceration  of  the  middle  menin- 

may be  justifiable 

geal  artery  occurs,  followed  by 

in    some    cases   of 

hemiplegia. 

mere  irritation. 

Chronic 

Rarely   any    symptoms :    coma 

Obscure. 

No  treatment  is  pos- 

inflam- 

has been   observed  occasion- 

sible, except  for  the 

mation 

ally  ;  but  its  connection  with 

brain  -  symptoms, 

and 

the  state  of  the  skull  has  not 

which      (as     their 

hyper- 

been demonstrated. 

cause  would  be  ob- 

trophy. 

scure)      must     be 
treated     as     they 
arise. 

1  On  the  treatment  of  blood-tumours  reference  may  be  made  to  the  essay  on  Contusiox,  vol.  i.  p.  "295. 

2  For  a  more  full  account  of  cephalffimatoma  the  reader  is  referred  to  Dr.  West's  Lectures  on  the 
Diseases  of  Infancy  and  Clnldhood. 


874  SURGICAL   DIAGNOSIS   AND   REGIONAL   SURGERY. 

Table  of  the  Chief  Surgical  Diseases  of  the  Skull  and  Pericranium  (continued). 


Disease 


Leading  symptoms 


Necrosis 
and    ca- 
ries. 


Scrofulous 
affec- 
tions:1 
tumour 
of  the 
skull. 

Syphilitic 
affec- 
tions l 
of      the 
internal 
table. 


Tumours : 
innocent; 
exostosis. 


fibrous  or 
fibro- 
cystic 


myeloid 
or  fibro- 
plastic. 
malignant. 


A  large  hard  swelling,  on  the 
side  of  the  head,  much  resem- 
bling an  exostosis ;  but  accom- 
panied by  headache,  and 
symptoms  of  low  inflamma- 
tion in  a  scrofulous  person. 

Circumscribed  pain  in  head  ;  ir- 
ritation of  membranes,  pro- 
ducing fits,  and  in  rare  cases 
haemorrhage  from  middle  me- 
ningeal artery ;  with  other 
symptoms  of  constitutional 
syphilis. 

A  small  and  very  hard  tumour 
growing  very  slowly,  and  un- 
accompanied by  any  symptoms 
except  in  very  rare  cases,  when 
the  exostosis  grows  from  both 
tables,  or  in  the  orbit  when  it 
displaces  the  globe. 

A  slowly-growing  tumour,  more 
soft  than  exostosis,  and  more 
liable  to  affect  the  brain  by 
growing  inwards. 


Diagnosis 


Obvious. 


From  diffused  exostosis,  by  the  less 
circumscribed  character  of  the 
swelling,  and  the  presence  of 
symptoms ;  but  mainly  by  the 
effect  of  treatment. 

From  syphilitic  disease  of  the  brain 
itself2  only  to  be  diagnosed  with 
certainty  by  a  surgical  operation. 


From  diseased  enlargements  of  the 
bone  by  the  presence  of  symptoms 
in  the  latter,  and  by  their  less 
distinct  and  circumscribed  out- 
line. 


From  exostosis  as  above :  from  can- 
cerous tumours  by  its  less  rapid 
growth,  and  by  the  other  usual 
diagnostic  marks  ;  from  fibrous 
tumour  of  the  dura  mater  the 
diagnosis  is  obvious  before  per- 
foration of  the  skull  has  taken 
place,  but  impossible  afterwards. 


Treatment 


When  symptoms  of 
cerebral  irritation 
are  present,  the 
bone  (especially 
when  not  implicat- 
ing the  whole  thick- 
ness of  the  skull) 
ma}'  be  removed. 

Blisters  or  iodine  to 
the  part.  Iodine, 
with  iron,  or  cod- 
liver  oil,  internally. 


When  life  is  seriously 
tnreatened  it  will 
bejustitiableto  tre- 
phine at  the  seat  of 
pain ;  or,  in  still 
more  rare  cases, 
over  the  middle 
meningeal  artery.3 

Operative  interfer- 
ence is  seldom  jus- 
tifiable. 


No  interference  is 
permissible.  Life 
may  be  prolonged 
many  years  even 
after  the  tumour 
has  produced  pres- 
sure on  the  brain 
and  cerebral  symp- 


toms. 

The  same  observations  apply  to  the  symptoms,  diagnosis,  and  treatment  of  these  forms  of 
tumour,  with  the  exception  that  their  course  is  more  rapid,  and  that  in  all  other  respects 
they  bear  a  closer  resemblance  to  malignant  disease, 


Usually  circumscribsd  pain  in 
head;  soon  followed  by  the 
appearance  of  a  tumour,  or  by 
softening  and  pulsation  at  the 
seat  of  pain.  The  tumour 
grows  rapidly,  and  soon  pro- 
duces pressure  on  the  brain. 
The  malignant  cachexia  is 
usually  well  marked.  The 
skull  is  tisually  thickened 
around  the  tumour. 


From  innocent  tumour  by  its  more 
rapid  course,  and  by  the  consti- 
tutional symptoms.  From  hernia 
cerebri,  following  absorption  of 
the  skull  (very  rare),  by  the 
greater  violence  of  the  pulsation, 
the  absence  of  the  movements  of 
the  brain  dependent  on  the  respi- 
ration, and  the  less  uniform  con- 
sistence of  the  tumour.  From  vas- 
cular tumour  (or  aneurism  by 
anastomosis),  by  the  cerebral 
symptoms  which  are  induced  by 
pressure,  as  well  as  by  the  signs 
of  cancer. 


No  treatment  is  pos- 
sible. 


4.  After  the  affections  of  the  skull  come  those  diseases  of  the  cranial  contents  which  fall 
under  the  notice  of  the  surgeon ;  that  is  to  say,  the  tumours  projecting  through  the  cranium. 
Inflammatory  affections  of  the  meninges  arising  from  constitutional  causes,  and  the  distension 
of  the  membranes  or  of  the  ventricles  of  the  brain  from  hydrocephalus,  come  more  properly 
under  the  notice  of  the  physician ;  nor  can  we  here  enter  upon  the  wide  question  of  their 
diagnosis  and  treatment.  The  intracranial  inflammations  which  follow  injuries  are  treated  of 
at  vol.  i.  pp.  619  et  sqq.  Our  present  subject  will  comprise  congenital  tumours  arising  from 
malformation  (meningocele  and  encephalocele),  and  the  numerous  forms  of  tumour  which 
were  originally  described  by  Louis  as  fungous  tumours  of  the  dura  mater ;  to  which  a  few 
words  on  chronic  hydrocephalus  must  be  added,  in  order  to  illustrate  and  explain  the  surgi- 
cal operation  of  paracentesis  capitis. 

Encephalocele  and  meningocele  are  tumours  formed  by  a  hernia  of  the  membranes  of  the 


1  The  ordinary  constitutional  affections  are  not  mentioned,  as  they  are  merely  the  common  inflam- 
matory affections  plus  those  of  the  diathesis. 

2  Such  as  described  and  figured   by  Mr.  II.  Lee,  Proc.  of  Med.-Chir.  Soc.  vol.  iii.  p.  "283  ;  Path.  Soc. 
Trans,  vol.  x  p.  8. 

3  See  a  case  by  Mr.  H.  Lee,  Med.  Times  and  Gaz.  Jan.  29,  1859. 
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brain  through  the  skull,  in  one  of  the  parts  where  the  bones  are  deficient  in  early  life.  In 
encephalocele  a  portion  of  brain  also  lies  outside  the  skull,  while  in  meningocele  nothing  pro- 
trudes except  a  bag  of  the  membranes  filled  with  subarachnoid  fluid. 

The  tumours  so  formed  are  soft,  rounded,  bluish  in  colour  where  covered  by  thin  skin,1 
and  from  their  congenital  formation,  their  colour,  and  their  increase  in  size  when  the  child 
cries,  are  often  mistaken  for  nsevus.  It  is  also  often  difficult  to  distinguish  them  from  con- 
genital encysted  tumours,  and  sometimes  perhaps  impossible  before  operation.2 

The  pathological  anatomy  and  diagnosis  of  such  tumours  is  an  important  and  interesting 
question,  to  which  much  attention  has  been  paid  by  Mr.  Prescott  Hewett,  who  has  explained 
the  subject  very  clearly  in  a  course  of  lectures  delivered  by  him  as  Professor  of  Surgery  at 
the  College  of  Surgeons.3  I  cannot  affect  to  add  anything  to  the  information  then  first  col- 
lected on  this  head,  nor  in  the  space  at  my  command  even  to  adequately  sura  up  all  the  points 
connected  with  it ;  but  must  be  content  if  I  can  succeed  in  indicating  those  which  are  of  the 
chief  practical  importance. 

That  Avhich  appears  the  leading  consideration  in  the  anatomy  of  these  hernial 
tumours  is  the  condition  of  the  contained  organs ;  since,  if  these  could  be  known  or  assumed 
to  be  healthy,  treatment  might  be  justifiable,  and  vice  versa.  It  is  important,  therefore,  to 
know  that  in  hernial  tumour  of  the  skull,  even  if  nothing  but  the  membranes  protrude,  yet 
there  is  almost,  if  not  absolutely,  always  more  or  less  of  internal  hydrocephalus.  In  a  pre- 
paration in  the  Museum  of  St.  George's  Hospital  a  cyst  is  seen  adhering  to  the  skull  by  a 
pedicle  which  runs  down  to  the  anterior  fontanelle,  the  situation  of  the  fontanelle  being 
occupied  by  a  large  Wormian  bone,  which  nearly  closes  it.4  The  pedicle  of  the  tiunour  is 
entirely  solid,  and  the  cyst  was  punctured  during  life  without  any  detriment,  though  without 
benefit.  From  the  length  of  the  pedicle,  and  the  perfect  closure  of  the  orifice  of  communi- 
cation, there  can  be  no  doubt  that  this  tumour  might  have  been  removed  by  operation  with 
fair  prospect  of  success — in  fact,  the  meningocele  may  be  said  to  have  been  spontaneously  cured. 
Yet  the  patient  died  at  the  age  of  six  weeks ;  and  on  examination  there  was  found  a 
large  collection  of  fluid  circumscribed  in  a  part  of  the  arachnoid  cavity,  and  communicating 
with  a  dilated  lateral  ventricle  through  an  opening  in  the  distended  corpus  callosum.  In 
another  preparation  in  the  same  Museum,  the  cyst  which  is  in  the  occipital  region  contains 
no  brain,  but  it  leads  through  a  small  opening  into  the  cavity  of  the  fourth  ventricle,  which, 
as  well  as  the  whole  ventrical  cavity,  is  enormously  dilated.  In  a  case  which  I  treated  by 
iodine  injection,  and  in  which  the  infant  died  from  another  cause,  the  same  dropsy  of  the 
ventricles  existed.  The  case  is  described  and  figured  in  .vol.  i.  of  the  '  St.  Georges  Hospital 
Reports,'  and  the  preparation  is  also  in  the  Museum  of  the  hospital.  Therefore  in  the  case 
of  infants,  the  first  point  to  be  remembered  is,  that  there  is  every  probability  of  the  presence 
of  internal  hydrocephalus ;  and  it  is  not  until  the  perfect  mental  and  physical  power  of  the 
patient  is  ascertained,  by  long  watching  of  the  case,  that  the  question  of  surgical  treatment 
ought  to  be  discussed. 

The  next  question  of  primary  importance  in  the  anatomy  of  such  a  tuniour  is  whether  or 
no  the  brain  protrudes  into  the  sac.  It  is  only  seldom  that  the  pulsations  of  the  brain  can 
be  detected ; 5  when  this  is  the  case,  there  can  be  no  doubt  of  the  existence  of  hernia  cerebri ; 
but  in  ordinary  cases,  where  no  such  pulsation  is  found,  there  is  no  reason  whatever  for 
assuming  the  absence  of  the  brain  from  the  sac.  The  mass  of  fluid  lying  over  it  may  mask 
its  pulsation,  or  the  protruding  portion  of  brain  may  be  only  a  small  piece  rising  just  up  to  or  just 
beyond  the  level  of  the  skull. 

The  situation  of  such  tumours  is  very  variable.  The  most  common  is  in  the  middle  line 
and  usually  at  the  back  of  the  head,  through  an  opening  in  the  occipital  bone  behind  the 
foramen  magnum,  at  the  junction  of  the  four  centres  which  form  '  the  proral  portion '  of  that 
bone ;  but  any  of  the  membranous  portions  of  the  infant  skull  may  yield  to  the  pressure  of 
the  fluid  collecting  inside,  and  become  the  seat  of  the  hernia.  Thus  encephalocele  is  seen  at 
the  root  of  the  nose  (between  the  two  halves  of  the  frontal  bone),  at  the  anterior  or  posterior 
fontanelle,  between  the  frontal  and  sphenoid  or  temporal  bone,  &c.  The  tumours  in  the  an- 
terior and  superior  regions  of  the  skull  communicate  with  the  lateral  ventricle  ;  those  in  the 
lateral  region  with  the  lateral  or  the  third ;  those  in  the  occipital  region  with  the  fourth  ventricle. 
Hernial  tumours  have  also  been  found  in  the  base  of  the  skull,  probably  communicating  with  the 
third  ventricle.6  A  short  time  since  a  tiunour  was  also  presented  to  the  Pathological  Society  by 
Dr.  Lichtenberg,7  which  he  had  removed  from  a  child's  mouth,  into  which  it  projected  from 
the  pharynx,  hanging  out  over  the  chin,  so  as  to  touch  the  sternum.  This  turned  out  to  be 
a  hernia  of  the  brain  through  the  base  of  the  skull.     The  operation  of  course  proved  fatal. 

The  diagnosis  of  these  tumours  rests,  first,  upon  their  congenital  occurrence  and  position, 
at  one  of  the  membranous  portions  of  the  foetal  head  ;  next,  upon  their  fluid  nature  ;  thirdly, 
upon  their  considerable  and  decided  increase  in  volume  or  tension  with  strong  expiratory 

1  In  these  tumours,  as  in  spina  bifida,  the  cutaneous  covering  may  be  deficient,  and  the  membranes 
exposed  ;  but  this  is  still  more  rare  in  the  head  than  in  the  spine.  Brims.  Hand.  d.  prukt.  Chir.  vol.  i. 
p.  701. 

3  See  the  case  referred  to  in  the  note  on  p.  962. 

5  See  St.  George's  Hospital  Reports,  vol.  vi.  p.  117  ;  also  the  work  of  Brims,  above  referred  to. 
1  A  drawing  of  the  head,  taken  during  life,  is  also  in  the  Museum. 

a  As  in  Mr.  Shaw's  case,  in  Path.  Soc.  Trans,  vol.  ix.  p.  1. 

6  Serres,  Journ.  de  Chir. par  Malgaigne,  1844,  vol.  ii.  p.  335.         "  Path.  Soc.  Trans,  vol.  xviii.  p.  250. 
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efforts  ;  fourthly,  upon  their  reductibility  in  part  or  entirely  ;  and,  fifthly,  upon  their  sharing 
in  the  motions  of  the  brain.  All  the  three  latter  marks  will  be  absent  from  those  tumours 
in  which  (as  in  the  instance  quoted  above)  the  pedicle  has  been  obliterated  ;  but  such  tumours 
cannot  be  accurately  diagnosed.  Another  source  of  difficulty  in  diagnosis  is  that  these  hernial 
tumours  are  occasionally  multilocular,  and  then  the  fluid  is  not  reducible.  This  was  the  case 
in  my  patient,  referred  to  above,  p.  878.  In  some  other  cases  also,  the  diagnosis  must  be 
allowed  to  be  very  difficult.  I  have  seen  a  congenital  tumour,  lying  on  the  root  of  the  nose, 
and  rightly  believed  to  be  a  common  encysted  tumour,  in  which,  however,  before  operation 
it  was  impossible  to  be  quite  certain  of  its  nature.  In  another  case  the  hernial  tumour  was 
cut  into,  in  mistake  for  a  sebaceous  cyst,  and  a  small  portion  of  brain-substance,  proved  to  be 
so  by  microscopic  examination,  was  removed.     Fortunately  no  harm  ensued. 

As  to  treatment,  few  surgeons  would  propose  to  meddle  with  a  hernial  tumour  of  the 
brain,  knowing  it  to  be  such,  unless  it  was  distinctly  increasing,  and  the  patient's  life  was  ob- 
viously imperilled.  Unfortunately  this  is  just  the  case  in  which  there  would  be  least  pros- 
pect of  benefit ;  since  the  rapid  increase  in  the  tumour  depends,  in  all  probability,  upon  the 
rapid  secretion  of  fluid  from  the  lining  membrane  of  the  ventricles  or  the  arachnoid ;  and  the 
obliteration  of  the  tumour,  if  it  could  be  effected,  would  oidy  hasten  the  epoch  of  fatal  pres- 
sure. But,  in  some  very  rare  cases,  it  may  be  thought  justifiable  to  interfere,  even  if  the 
tumour  is  known  to  be  connected  with  the  interior  of  the  skull,  since  it  may  be  growing  so 
rapidly,  and  be  so  near  bursting,  that  it  may  seem  more  dangerous  to  leave  it  alone  than  to 
operate  on  it.  In  such  cases  puncture  of  the  swelling,  and  carefully  adjusted  support  (rather 
than  pressure)  afterwards  by  means  of  a  pad  and  bandage,  of  such  materials  as  may  be  judged 
best,  are  the  most  advisable  operative  measures.  Tumours  of  this  kind  have  been  removed 
by  excision  and  ligature,  having  been  mistaken  for  other  growths  ;  but  this  is  a  course  which 
should  only  be  knowingly  followed  in  the  very  rarest  cases.  In  all  cases  it  is  advisable  to 
give  careful  support  to  the  tumour,  and  to  defend  it  from  irritation  or  injury  ;  and  in  those 
tumours  which  are  reducible,  if  no  cerebral  symptoms  are  produced  by  their  reduction,  an 
apparatus  should  be  employed  to  keep  them  down  to  the  level  of  the  cranium.  This  has 
sometimes  been  followed  by  the  ossification  of  the  skull-cap  and  the  cure  of  the  disease.1 
Injection  of  iodine  has  been  tried,  as  in  spina  befida,  but  hitherto,  as  far  as  I  know,  without 
benefit.  Sir  James  Paget  treated  a  case  in  this  way  without  any  very  obvious  result,  though 
the  disease  remained  stationary  for  a  length  of  time  afterwards.2  I  have  already  referred  to  a 
case  under  my  own  care,  in  which  also  the  injection,  though  frequently  repeated,  produced 
no  effect  on  the  tumour.  In  that  case,  had  not  the  child's  life  been  cut  short  by  an  accidental 
attack  of  bronchitis,  I  intended  to  have  attempted  the  excision  of  the  tumour. 

Tumours  of  the  dura  mater  and  diploe. — Since  Louis  wrote  his  celebrated  memoir  on 
fungous  tumours  of  the  dura  mater,3  the  attention  of  surgeons  has  not  ceased  to  be  directed 
to  those  perforating  tumours  of  the  head  which  he  described  under  that  name.  It  is  obvious 
on  reading  that  paper,4  as  well  as  on  studying  the  specimens  of  such  tumours  preserved  in 
our  museums,  that  several  different  kinds  of  tumours  are  included  under  this  designation. 
They  differ  in  nature,  some  being  innocent  and  some  malignant ;  and  in  origin,  some  being 
originally  connected  (as  Louis  thought  they  all  were)  with  the  dura  mater,  and  others  with 
the  bone,  having  usually  their  primary  seat  in  the  diploe  ;  but  they  agree  in  certain  main 
leading  characteristics,  can  hardly  be  diagnosed  from  each  other  except  under  very  rare  cir- 
cumstances, and  must  be  carefully  distinguished  from  other  forms  of  tumour.  The  main 
features  on  which  their  diagnosis  is  to  be  founded  are,  their  non-congenital  history,  which 
distinguishes  them  from  nsevi  and  from  hernial  tumours  ;  and  their  penetration  of  the  skull, 
which  distinguishes  them  from  aneurism  by  anastomosis  and  from  ordinary  solid  tumours. 
This  penetration  is  manifested  by  the  cerebral  symptoms  which  pressure  on  their  surface 
produces,  and  by  the  pulsation  which  they  receive  from  the  subjacent  brain;  but  it  must  be 
remembered  that  in  the  case  of  those  of  them  that  are  malignant  and  spring  from  the  diploe, 
this  pulsation  may  be  derived  from  the  vessels  of  the  tumour  itself.  Sometimes  the  edge  of 
the  opening  in  the  skull  can  be  felt.  They  are  seldom  very  prominent — often  are  hardly 
raised  at  all  above  the  surface  of  the  skull,  but  feel  like  softened  pulsating  spots  in  the  bone ; 
and  they  are  either  single  or  multiple.  Those  which  are  little,  if  at  all,  raised,  have  been 
sometimes  described  as  aneurisms  of  the  bone.5  Those  tumours  which  pulsate  actively,  and 
especially  those  which  are  multiple,  will  usually  be  found  to  be  soft  cancer  of  a  very  vascular 
kind  springing  from  the  diploe.  Those  which  receive  pulsation  from  the  brain  are  either  soft 
cancer,  or  fibro-cellular  or  fibrous  tumours,  affecting  the  dura  mater,  and  perhaps  originating 
in  it.  Some  of  them,  however,  affect  the  bones  of  the  skull  to  an  equal  or  even  greater 
extent,  so  that  it  is  not  easy  to  form  an  opinion  as  to  their  origin.  A  symptom  which  is 
often  of  value  as  distinctive  of  tumours  penetrating  the  skull,  but  which  is  only  met  with  at 
an  early  period,  is  the  presence  of  a  thin  crackling  parchment-like  layer  of  bone  over  the 
tumour. 

A  description  of  a  rare  form  of  tumour  of  the  skull,  secondary  to  a  tumour  of  the 
thyroid  body,  by  Mr.  Morris,  several  cases  of  which  are  now  on  record,  will  be  found  in  the 
'  Pathological  Transactions,'  vol.  xxxi.  p.  259. 

1  Bruns,  op.  cit.  p.  715.  2  Path.  Sue.  Trans,  vol.  xvi.  p.  J  "2. 

5  Translated  by  Mr.  Drewry  OttJey  in  a  volume  of  selections  from  the  Memoirs  of  the  Academy  of 
Surgery  of  Paris,  published  by  the  Sydenham  Society. 

4  Compare  the  cases  numbered  1  and  19.  °  E.g.  by  Cruveilhier,  Anat.  path.  liv.  33,        4. 
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Some  of  these  tumours  have  been  met  with,  which  have  been  entirely  reducible  within 
the  skull.  Nelaton  l  gives  a  remarkable  case,  in  which  several  such  tumours  formed,  and 
disappeared  temporarily,  but  grew  again  and  proved  to  be  cancerous. 

If  the  question  of  the  treatment  of  such  tumours  needs  discussion,  little  can  be  said 
beyond  urging  the  propriety  of  not  meddling  with  them.  This  again  might  seem  almost 
unnecessary;  but  it  is  surprising  how  often,  either  from  mistakes  in  diagnosis,  or  from 
inability  to  resist  the  patient's  entreaties,  surgeons  do  commit  themselves  to  an  attempt  at 
such  operations.  Such  attempts,  however,  are  unjustifiable  on  every  ground.  It  has  been 
stated  above  that  these  tumours  are  innocent  or  malignant.  In  the  former  case,  an  operation 
will  probably  hasten  death  ;  and  in  the  latter,  it  will  certainly  not  retard  it.  The  innocent 
tumours  are  by  no  means  necessarily  fatal.2  No  operation  could  be  of  any  avail  short  of 
one  which  would  remove  the  whole  of  the  skull-cap  around  the  diseased  parts,  and  allow  of 
the  avulsion  of  the  tumour  from  the  dura  mater ;  and  although  instances  of  recovery  from 
such  barbarous  proceedings  are  on  record,3  they  would  not  now  be  attempted.  But  to  cut 
into  a  tumour  of  this  sort,  with  no  prospect  of  removing  it  entirely,  is  surely  still  less 
justifiable.  In  cancer  no  operation  should  ever  be  thought  of,  unless  there  is  almost  a  cer- 
tainty of  removing  the  whole  disease ;  and  thie  rule  is  the  more  absolute,  the  more  vital  the 
organ  is  in  which  the  disease  occurs. 

Hydrocephalus. — Surgeons  are  sometimes  consulted  with  respect  to  surgical  measures  in 
cases  of  chronic  hydrocephalus ;  and  hence  it  becomes  necessary  to  say  something  in  this 
place  about  this  disease,  as  far  as  relates  to  its  surgical  treatment.  The  acute  affections  of 
the  brain  (encephalitis,  acute  hydrocephalus,  or  strumous  meningitis,  &c.)  are  so  exclusively 
the  province  of  the  physician,  that  they  will  not  be  mentioned  here ;  more  especially  as  it 
would  be  impossible  to  do  justice  to  the  subject  without  more  space  than  is  at  my  command. 
The  effusion  in  chronic  hydrocephalus  may  be  external  or  internal  to  the  ventricular  cavity ; 
it  may  depend  on  malformation  of  the  brain,  on  atrophy,  on  chronic  inflammation,  or  on 
injury ;  and  the  curability  of  the  disease  depends  so  essentially  on  these  circumstances,  that 
they  must  be  maturely  weighed  before  an  opinion  for  or  against  surgical  interference  is  given. 
Cases  of  external  hydrocephalus  (i.e.  of  dropsy  of  the  arachnoid  cavity)  are  usually  regarded 
as  less  hopeless  than  those  of  dropsy  of  the  ventricles.  The  diagnosis  of  the  two  conditions 
is  by  no  means  certain  in  any  case ;  in  fact,  Dr.  West 4  says  that  their  symptoms  are  nearly 
identical ;  but  some  indications  can  be  drawn  from  the  history,  and  a  probable  guess  at  any 
rate  may  be  formed  from  the  appearance  of  the  eyes.  In  those  cases  of  hydrocephalus  which 
are  congenital  there  is  usually  extensive  malformation  of  the  brain,  and  the  fluid  may  be 
expected  to  be  found  in  the  cavity  of  the  ventricles,  although  it  is  not  unlikely  that  there 
may  also  be  fluid  external  to  the  brain.  At  any  rate  treatment  will  be  useless.  In  cases,  on 
the  other  hand,  which  can  be  clearly  traced  to  injury,  the  probability  will  be  that  the  fluid  is 
external;  and  there  will  be  more  hope  from  treatment.  In  atrophy  of  the  brain,  the 
hydrocephalus  will  be  external';  in  chronic  inflammation,  internal;  but  I  know  of  no 
symptoms  or  facts  from  which  these  conditions  can  be  diagnosed. 

The  aspect  of  a  case  of  hydrocephalus  is  very  peculiar.  The  fontanelle  is  widely- 
expanded  and  often  very  tense  ;  the  sagittal  and  frontal  sutures  are  opened  out,  and  thus  the 
two  halves  of  the  frontal  bone  are  driven  outwards,  and  the  frontal  eminences  project  on 
either  hand,  giving  a  pecidiar  square  shape  to  the  head,  and  great  height  to  the  forehead. 
The  base  of  the  skull  is  driven  downwards ;  and  thus  the  orbital  plates  of  the  frontal  bone 
are  pushed  into  the  orbit,  displacing  the  eyes,  which  look  outwards  and  downwards,  and  are 
also  more  prominent  than  natural.  Frequently,  also,  the  eyes  have  that  unsteadiness  of 
action  and  vacant  expression  which  accompanies  partial  blindness  in  infancy.  The  occiput  is 
driven  more  or  less  downwards  and  backwards.  On  feeling  the  head,  in  an  old-standing  case, 
isolated  patches  of  bone  (Wormian  bones)  will  often  be  felt  in  the  sutures.  Very  large 
veins  ramify  over  the  thin  scalp,  and  the  fluid  often  shines  through  its  attenuated  coverings. 

Of  these  characters,  the  position  of  the  fsyes  is  different  in  external  and  internal  hydro- 
cephalus, inasmuch  as  the  displacement  of  the  base  of  the  skull  depends  mainly  on  accumula- 
tion in  the  ventricles  ;  and  therefore  the  eyes  are  less  likely  to  be  driven  out,  when  the  fluid 
is  confined  in  the  cavity  of  the  membranes,  since  in  all  recorded  cases  the  accumulation  in 
external  hydrocephalus  has  been  limited  to  the  vertex  of  the  skull.5 

Surgical  treatment. — If  the  child  be  in  fair  general  health,  and  not  obviously  beyond  hope  of 
relief,  the  question  occurs  whether  mechanical  means  will  be  of  any  avail  in  checking  or  remov- 
ing the  effusion.     I  am  not  aware  that  any  success  has  attended  the  use  of  internal  remedies. 

i  Path.  Chir.  vol.  ii.  p.  631. 

2  There  is  in  St.  George's  Hospital  Museum  a  preparation  showing  a  fibrous  tumour  of  the  skull  and 
dura  mater,  which  had  perforated  the  latter  membrane  and  was  lying  on  the  brain,  from  which  it  received 
a  very  decided  pulsation.  The  patient  sutfered  from  occasional  fits,  loss  of  memory,  vertigo,  and  sickness; 
but  he  survived  the  appearance  of  the  tumour  more  than  fifteen  years  ;  and  finally  died,  at  a  tolerably 
advanced  age,  of  a  disease  quite  unconnected  with  that  on  the  skull. 

3  Louis,  op.  cit.  obs.  19,  p.  114  ;  a  case  in  which  a  piece  of  bone,  six  and  a  half  inches  in  circumference, 
was  removed  by  the  application  of  numerous  crowns  of  trephine  on  several  occasions  ;  and  a  '  fungous 
substance '  was  said  to  have  been  removed  from  the  dura  mater.  The  whole  description  and  history, 
however,  seem  to  show  that  this  was  merely  a  case  of  caries  of  the  skull,  and  the  fungous  substance  only 
the  product  of  inflammation. 

4  Lectures  on  the  Diseases  of  Infi  ncy  and  .Childhood,  lect.  ix. 

5  This  point  was  elaborated  by  Mr.  Prescott  Hewett  in  his  lectures  at  the  Royal  College  of  Surgeons. 
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I  have  often  made  patient  trial  of  mercury,  and  believe  it  to  be  quite  inert,  as  far  as  procuring 
any  reabsorption  of  the  fluid  goes.  Nor  can  I  say  that  1  have  found  any  benefit  from 
mercurial  or  other  applications  to  the  scalp.  Pressure  on  the  skull,  or  puncture  of  the  fluid 
collection  (paracentesis  capitis),  are  the  only  means  which  hold  out  any  rational  prospect  of 
benefit ;  and  although  I  cannot  recall  any  case  of  success  under  my  own  observation,  I  do 
not  dissuade  their  use  whenever  the  disease  is  not  congenital,  or  accompanied  by  other 
malformation,  or  complicated  with  symptoms  of  active  disease.  There  seems  more  prospect 
of  benefit  from  using  these  measures  simultaneously  than  separately.  In  puncture  of  the 
skull  a  point  must  be  selected  away  from  the  middle  line,  in  order  to  avoid  the  sinus,  and 
away  from  any  large  vein.  A  very  fine  trocar  should  be  used,  and  only  a  very  small  quantity 
(say  two  ounces)  of  fluid  withdrawn,  careful  compression  of  both  sides  of  the  skull  being 
maintained  meanwhile.  If  convulsions  come  on,  the  instrument  should  be  at  once  with- 
drawn. A  cap  should  be  in  readiness,  made  of  sheet-caoutchouc,  perforated  with  small 
round  holes,  to  avoid  heat  of  the  head,  and  while  unstretched  slightly  too  small  for  the 
head ;  and  this  should  be  applied  directly  on  the  withdrawal  of  the  cannula.  If  the  child's 
condition  is  improved,  or  not  made  worse,  by  the  first  puncture,  it  can  be  repeated  in  a  few 
days,  but  not  in  the  same  place.  The  operation,  however,  is  often  followed  by  convulsions  ;  and 
it  has  seemed  to  hasten  death.  Still  the  disease  itself  is  so  miserable  and  fatal,  that  anything 
which  holds  out  a  prospect  of  relief,  and  does  not  entail  suffering,  may  be  tried.  I  have 
sometimes  contemplated  the  possibility  of  injecting  iodine  in  this  disease,  but  have  not 
hitherto  met  with  a  case  in  which  I  could  think  the  attempt  justifiable. 

Almost  every  case  of  chronic  hydrocephalus  proves  fatal,  if  the  effusion  is  so  extensive  as 
to  cause  obvious  increase  in  the  size  of  the  skull.  At  the  same  time,  a  few  patients  survive  to 
maturity,  as  the  man  (Cardinal)  whose  bust  is  in  most  pathological  museums,  and  who  lived 
to  the  age  of  29 ;  and  in  a  few  cases  the  affection  disappears  by  spontaneous  cure.  In  some 
cases,  where,  without  obvious  malformation,  there  is  some  defect  of  intellect  or  temper,  the 
only  post-mortem  appearance  has  been  internal  hydrocephalus  to  a  slight  amount.  Such  was 
the  case  in  the  body  of  a  youth,  otherwise  well  formed  and  healthy,  Avho  was  beaten  to 
death  by  his  schoolmaster  a  few  years  ago.  The  brain  was  well  formed  ;  but  the  ventricles 
large,  slightly  compressing  the  convolutions,  and  containing  a  large  quantity  of  limpid  serum. 

A  case  was  related  to  the  '  Royal  Medical  and  Chirurgical  Society,'  by  Dr.  Thompson  of 
Newcastle-on-Tyne,  in  which  a  collection  of  fluid  formed  after  a  contusion  received  by  an 
infant  two  weeks  old,  and  gradually  produced  all  the  symptoms  of  external  hydrocephalus. 
The  head  was  twice  punctured.  At  the  first  operation,  clear  watery  fluid  was  drawn  oft, 
and  continued  to  ooze  from  the  puncture  for  some  time.  Convulsions  occurred  ten  days 
after  the  operation,  attributed  to  the  cutting  of  some  teeth.  Another  puncture,  five  weeks 
after  the  former,  proved  permanently  successful ;  the  fluid  drawn  off  was  more  milky. 
Neither  specimen  seems  to  have  been  analysed.1 

The  Face. 

The  regional  surgery  of  the  face  demands  but  little  consideration  in  this  place,  since  the 
greater  number  of  its  affections  have  been  spoken  of  in  other  parts  of  the  work.  Thus  the 
operations  for  remedying  the  deformities  which  are  so  frequent  in  this  part  will  be  found  treated 
of  under  the  head  of  Plastic  Surgery;  salivary  fistula  under  Injuries  op  the  Face;  and  all 
the  various  affections  of  the  Mouth,  Jaws,  and  Gums  under  those  headings.  The  tumours 
situated  in  the  cheek  and  parotid  region,  however,  have  not  been  elsewhere  described  ;  and 
as  they  are  of  frequent  occurrence,  and  of  much  surgical  interest,  we  must  devote  a  little 
space  to  this  topic. 

Tumours. — The  most  frequent  tumour  in  the  cheek  is  the  common  sebaceous  cyst,  which 
in  male  subjects  is  developed  in  front  of  the  ear  {i.e.  in  the  hairy  part  of  the  face),  only  a 
little  less  oftener  than  it  is  found  in  the  hairy  scalp.  Its  diagnosis  is  obvious,  and  its  treat- 
ment easy ;  but  when  it  dips  down  more  deeply  than  usual,  and  lies  near  Stenson's  duct, 
care  must  be  taken,  in  dissecting  it  out,  to  keep  close  to  the  cyst.  These  cysts  can  in  this 
region  be  removed  most  readily  by  slitting  them  across  with  the  skin ;  and  this  plan  also 
involves  a  more  limited  incision,  which  is  an  important  consideration  here.  The  incision 
should  be  horizontal,  and  the  knife  be  kept  as  much  as  possible  in  the  horizontal  direction, 
in  order  not  to  wound  the  duct  or  nerve. 

Cysts  of  other  kinds  are  also  occasionally  seen.2  I  have  treated  one  in  the  substance  of 
the  cheek,  in  a  child  five  years  of  age,  attributed  to  a  blow  received  in  very  early  infancy, 
and  containing  fluid  exactly  resembling  blood.  Iodine  injection  was  practised,  and  I  believe 
successfully  ;  but  the  patient  was  lost  sight  of  before  the  event  of  the  case  could  be  positively 
affirmed.  I  have  also  seen  watery  cysts  in  the  neighbourhood  of  the  parotid  gland ;  but  the 
most  frequent  tumour  in  this  part  is  the  glandular  parotid  tumour.     This  is  a  firm  hard  lump, 

1  Med.  Chir.  Proc.  June  28,  1864. 

2  Short  references  to  several  cases  of  cysts  of  various  kinds  situated  in  the  face  may  be  found  in  Jamain, 
Manuel  de  Pathologie  et  de  Cliniqite  chir.  vol.  ii.  p.  42.  Care  must  be  taken  to  distinguish  between  a  watery 
cyst  and  a  collection  of  fluid  in  the  expanded  duct  of  the  parotid  from  wound  or  obstruction  of  that  duct. 
(  uses  of  this  latter  affection  will  be  found  described  by  Jarjavay,  Mini,  de  la  Soc.  de  Chir.  vol.  iii.  p.  492. 
J  twill  be  recognised  by  the  position  of  the  swelling,  its  increase  in  volume  during  mastication  (when 
possibly  -onif  - 1  i -_i I >  1  escape  of  saliva  may  take  place  through  minute  openings  on  the  skin  of  the  cheek), 
and  the  dryness  of  that  side  of  the  mouth.  The  treatment  consists  in  re-establishing  the  opening  into  the 
mouth. 
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situated  generally  below  and  behind  the  lobe  of  the  ear,  but  sometimes  in  front  of  it,  and  is 
probably  developed  in  one  of  the  absorbent  glands  which  lie  over  the  parotid  in  that 
situation ; x  or  it  is  supposed  by  some  authors  to  be  occasionally  developed  in  the  fibrous 
envelope  of  the  gland.  It  bears  a  striking  analogy  to  those  glandular  (adenoid)  tumours 
which -lie  in  the  neighbourhood  of  other  glands,  such  as  the  mammary  and  the  prostate,  and 
is  described  by  a  recent  French  author  as  a  hypertrophy  of  the  parotid.-  It  grows  slowly, 
displacing  the  parotid  gland,  pressing  more  or  less  on  the  parts  contained  in  that  gland,  and 
sometimes  burying  itself  deeply  behind  the  ramus  of  the  jaw.  Its  structure  is  Aery  firm  and 
solid,  consisting  visually  of  well-formed  fibrous  tissue,  mixed  with  glandular  elements,  in 
which  portions  of  cartilage,  and  often  more  or  less  myxoma  tissue,  are  often  found ;  and  it 
frequently  has  one  or  more  cysts  in  its  interior.  Its  continued  gTowth  produces  deformity, 
frequently  loss  of  hearing  or  difficulty  of  mastication,  and  more  rarely  palsy  of  the  features 
on  the  affected  side  ;  and  so  its  removal  is  very  desirable.  But  the  operation  is  often  attended 
with  unpleasant,  and  sometimes  even  dangerous,  consequences,  from  lesion  of  the  large 
vessels  and  of  the  facial  nerve ;  therefore  some  caution  should  be  exercised,  both  in  giving 
an  opinion  on  the  probable  result  of  the  case,  and  in  operating  on  the  tumour.  As  with 
tumours  in  the  neck,  the  main  element  of  safety  in  these  operations  is  to  have  a  very  free 
access  to  the  surface  of  the  tumour  in  some  position  where  it  can  be  approached  safely,  which 
in  the  parotid  tumour  will  be  at  its  posterior  edge.  For  this  purpose  a  | — shaped  incision 
will  be  most  convenient,  the  vertical  line  passing  down  the  posterior  edge  of  the  tumour. 
The  growth  will  generally  be  found  enclosed  in  a  distinct  capside  ;  and  if  the  latter  be 
freely  opened,  and  the  knife  kept  close  upon  and  directed  towards  the  surface  of  the  tumour, 
the  operation  is  usually  completed  without  accident.3  But  the  position  of  the  facial  nerve, 
the  external  carotid  artery,  and  the  large  trunk  which  forms  the  commencement  of  the 
external  jugular  vein,  must  be  carefully  kept  in  mind.  I  have  often  seen  each  of  these  parts 
wounded ;  and,  indeed,  it  may  be  mechanically  impossible  to  remove  the  tumour  without 
dividing  the  nerve.  If  the  artery  is  wounded,  this  happens  generally  in  the  last  stage  of  the 
dissection,  and  there  is  frequently  no  difficulty  in  securing  it.  When  the  tumour  passes  into 
the  neck,  its  removal  is  of  course  more  hazardous ;  as  also  when  it  dips  under  the  ramus  of 
the  lower  jaw.  If  the  trunk  or  a  main  branch  of  the  facial  nerve  has  been  severed,  a  most 
unpleasant  drawing  of  the  features  is  the  immediate  result ;  and  this  condition  is  very  likely 
to  remain  permanently.  It  is  true  that  simple  wounds  of  nerves  rapidly  heal,  and  often 
without  loss  of  function  ;  but  the  division  of  a  nerve  in  the  cavity  of  a  large  wound,  where 
the  cut  ends  may  not  be  in  contact,  or  may  become  separated  afterwards  by  inflammatory 
products,  is  another  matter.4  However,  palsy  of  the  nerve  may  be  produced  by  inflammation 
occurring  in  its  neighbourhood,  without  any  wound,  or  with  only  a  slight  injury  to  the  nerve 
itself ;  and  this  palsy  will  be  transient.  The  circumstance  will  be  distinguished  by  the  fact 
of  the  palsy  not  occurring  instantaneously  after  the  operation,  and  being  at  first  incomplete. 
If  the  tumour  should  extend  far  forward,  Stenson's  duct  is  endangered,  and  may  be  divided, 
leading  to  a  salivary  fistula,  which,  however,  if  treated  in  the  usual  Avay,  may  prove  curable.5 

These  tumours  are  sometimes  observed  to  recur,  and  in  all  probability  this  is  usually  in 
consequence  of  a  portion  having  been  left  behind  at  the  former  operation ;  but  the  recurrence 
of  adenoid  tumours  in  other  parts 6  should  make  us  hesitate  to  admit  that  this  is  the  only 
cause.  The  most  interesting  case  is  the  one  recorded  by  Langenbeck.7  Here  the  original 
tumour  was  clearly  distinguished  by  its  difference  of  appearance  from  the  substance  of  the 
gland  in  which  it  was  imbedded.  After  a  year  it  recurred.  The  extirpation  was  then 
difficult,  and  involved  a  wound  of  the  facial  nerve,  and  persistent  facial  paralysis.  Five  years 
afterwards  the  patient  presented  himself  with  a  tumour  beneath  the  sterno-mastoid  as  large 
as  a  child's  head,  which  adhered  to  the  periosteum  of  the  inside  of  the  jaw,  passed  down  on 
to  the  styloid  process,  rested  on  the  sheath  of  the  common  carotid  artery,  and  had  the  internal 
jugular  vein  imbedded  in  it.  The  extirpation  of  this  tumour  was  nevertheless  successfully 
effected,  and  even  without  injury  to  the  vein. 

The  other  tumours  of  the  face  derive  too  few  peculiar  characters  from  their  anatomical 
relations  to  detain  us  at  present.  I  would,  however,  just  mention  a  very  singular  tumour, 
spoken  of  by  MM.  Berard  and  Denonvilliers  ('Compend.  de  Chir.'  iii.  99),  formed  apparently 
by  a  distension  of  the  frontal  sinus,  producing  intense  pain,  displacement  of  the  eye,  and  a 
large  accumulation  of  gas  in  the  superficial  parts  of  the  face  communicating  with  the  neck. 
The  patient  was  under  the  care  of  M.  Jarjavay,  and  recovered  after  the  tumour  had  been  laid 
open  and  had  suppurated. 

1  See  the  figure  bv  Mascagni  of  the  lymphatic  system  of  the  face,  reproduced  in  Gray's  Anatomy, 
5th  ed.  p.  445. 

2  Bauchet,  in  Mem.  de  la  Soc.  de  Chir.  v.  289. 

5  A  case  related  by  Vanzetti,  '  Observation  de  Tumeur  fibreuse  de  la  parotide,'  Bull,  de  la  Soc.  anat.  de 
Paris,  1844,  p.  40,  in  which  the  tumour  was  of  very  large  size,  and  passed  inside  of  the  ramus  of  the  jaw, 
will  show  the  importance  of  recognising  and  keeping  within  this  capsule.  When  this  is  done,  large 
portions  can  be  detached  without  an)'  cutting  ;  and  the  capsule  is  sure  to  separate  the  operator  from  a  in- 
important  structure  which  may  be  endangered.     See  also  Liston,  Prac  Surg.  4th  ed.  p.  324. 

4  In  a  case  related  by  Bauchet,  op.  cit.  p.  337,  the  operator,  M.  Lenoir,  having  recognised  the  two  ends 
of  the  facial  nerve,  which  he  had  divided,  placed  them  in  contact,  and  the  paralysis  was  only  transient. 

5  Salivary  fistula  occurred  in  3.  and  facial  paralysis  in  .'!,  out  of  Jl  such  operations  related  by 
M.  Bauchet." 

0  See  Diseases  of  the  Bukast,  p.  442.  7  Archie  f.  /din.  Chirurgie,  i.  4. 
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Finally,  I  ought  perhaps  to  say  a  few  words  about  those  great  tumours  which  sometimes 
spring  from  the  bones  of  the  face,  and  produce  horrible  deformity  by  driving  the  eyes  out, 
distorting  the  features,  &c.  They  have  been  alluded  to  in  the  essay  on  Diseases  of  the 
Motjth,  as  'hypertrophies  of  the  upper  jaw-bones,'  the  name  by  which  Mr.  Stanley  described 
them.  Some  of  them  are  of  this  nature ;  others  are  diffused  enchondromata,  springing  from 
the  base  of  the  skull.  In  a  very  remarkable  specimen,  in  St.  George's  Hospital  Museum, 
described  and  figured  by  the  writer  in  '  Path.  Soc.  Trans.'  vol.  x.  p.  250,  the  tumour  almost 
fills  the  anterior  fossa  of  the  base  of  the  skull,  and  has  pushed  both  eyeballs  completely  out  of 
the  orbits,  besides  filling  the  nasal  cavity  and  projecting  on  the  cheeks.  When  such  tumours 
have  been  less  extensive,  and  free  from  cerebral  symptoms,  attempts  have  been  made  to 
remove  them  ; *  but  these  have  failed  in  consequence  of  the  extent  of  attachment  of  the  tumour 
to  the  base  of  the  skull.  Very  careful  examination  is  therefore  necessary  before  the  surgeon 
commits  himself  to  any  such  attempt ;  and  it  is  only  when  there  is  sufficient  reason  for 
believing  that  the  tumour  has  a  comparatively  narrow  attachment,  that  the  attempt  holds  out 
much  encouragement.  If  the  eyes  are  widely  separated,  and  pretty  equidistant  from  the 
middle  line ;  if  the  parts  of  the  tumour  within  reach  are  fixed  to  the  bones  of  the  face  ;  and 
if  ossification  or  calcification  seems  to  be  proceeding  extensively  in  the  mass — the  obstacles 
to  the  operation  will  probably  be  found  insuperable ;  nevertheless,  it  is  quite  possible  that 
the  removal  of  the  cartilaginous  surface  of  the  tumour  may  at  any  rate  arrest  its  growth ; 
and  in  these  frightful  cases  it  is  justifiable  to  run  considerable  risks.  The  absence  of  dilatation 
of  the  face  from  outward  pressure  of  the  malar  or  superior  maxillary  bones  is  a  favourable 
diagnostic  indication,  as  tending  to  show  that  the  nasal  cavities  are  alone  implicated.  But 
even  then  the  base  of  the  tumour  may  be  so  extensive  or  so  remote  that  its  complete  removal 
is  impossible. 

The  opening  of  the  mouth  is  occasionally  much  narrowed  and  displaced.  This  occurs  as  a 
consequence  of  ulcerative  and  gangrenous  affections  of  the  soft  parts,  and  sometimes  also  of 
the  bones  ;  from  lupus,  rodent,  or  cancroid  tdcer  of  the  face,  mercurial  ulceration,  cancrum 
oris,  burns,  or  wounds  which  have  taken  on  an  unhealthy  action.  The  deformity  is  excessive  ; 
nutrition  is  sometimes  seriously  impaired  from  the  limitation  of  the  movements  of  the  jaw  as 
well  as  the  narrowing  of  the  opening  of  the  mouth ;  and  an  attempt  at  cure  is  imperative.  In  all 
such  cases  much  care  ought  to  be  taken  to  ascertain,  if  possible,  the  condition  of  the  parts 
inside  the  mouth.  Sometimes  the  gums  and  cheek  are  incorporated,  or  the  jaws  may  be 
partially  anchylosed.  Frequently  large  masses  of  foul  deposit  exist  around  the  teeth.  If  the 
parts  within  the  mouth  are  very  firmly  adherent,  and  the  mucous  membrane  greatly  altered 
from  its  natural  condition  and  cicatrised,  there  is  not  much  hope  of  success  from  surgical 
operation ;  but  if  the  mucous  membrane  be  movable  on  the  skin,  an  incision  may  be  made 
outwards  from  the  corner  of  the  opening',  a  portion  of  the  skin  may  be  removed,  leaving  the 
mucous  membrane,  which  is  then  to  be  divided,  and  the  mucous  flaps  stitched  to  the  edges  of 
the  skin.  In  this  manner,  if  primary  union  be  obtained,  there  is  the  less  risk  of  the  opening 
recontracting.  Or,  if  this  be  impossible,  two  flaps  of  skin  may  be  drawn  down  from  the  face 
and  united  to  the  edges  of  the  incision,  with  their  cutaneous  surfaces  towards  each  other. 
If  these  will  unite  kindly  to  the  raw  surfaces  left  by  the  incision,  the  re-adhesion  of  the  edges 
of  the  wound,  and  its  consequent  cicatrisation,  with  reproduction  of  the  deformity,  may 
possibly  be  obviated.  But  it  must  be  allowed  that  the  parts  are  often  so  diseased  and  scarred 
both  around  the  opening  and  for  a  long  distance  on  the  cheek,  that  neither  of  these  plans  is 
feasible.  In  the  only  case  in  which  I  have  had  an  opportunity  of  trying  this  proceeding,2 
the  substance  around  the  oral  opening  was  so  completely  altered  in  character,  that  it  was 
impossible  to  separate  mucous  membrane  from  skin ;  while  the  parts  on  the  cheek  and  chin 
were  so  changed  from  their  natural  condition,  that  it  would  have  been  hopeless  to  endeavour 
to  transplant  skin.  Under  such  circumstances,  as  also  when  the  parts  inside  are  extensively 
cicatrised,  it  would  be  well  to  give  a  patient  trial  to  dilatation  by  means  of  conical  pads  of 
ivory,  compressed  box-wood,  or  some  similar  smooth  substance,  so  contrived  as  to  make 
gradually  increasing  pressure  against  the  opening.3 

Inflammatory  affections  about  the  parotid  or  other  salivary  glands  are  of  very  frequent 
occurrence ;  especially  the  trivial  contagious  affection  so  common  in  children  called  the  mumps, 
which  consists  in  swelling  of  and  around  the  parotid,  submaxillary,  and  sublingual  glands, 
accompanied  with  some  pain  and  stiffness  in  using  the  jaw.  It  is  ordinarily  confined  to  one 
side  at  first ;  but  is  very  liable  to  spread  to  the  other.  Generally  it  is  quite  devoid  of  danger, 
or,  in  fact,  of  any  importance,  and  requires  no  treatment  beyond  a  warm  fomentation  or 
poultice,  with  perhaps  some  saline  diaphoretic.  But  cases  in  which  the  inflammation  has 
been  transferred  (by  metastasis,  as  the  term  is)  to  the  testicle  has  been  already  referred  to 
(]>.  517) ;  and  the  same  thing  takes  place  in  the  female  mamma,  though  more  rarely;  while 
metastatis  to  the  brain  appears  to  have  been  noticed.  These  complications  must  be  treated 
in  the  same  way  as  similar  inflammations  excited  by  other  causes. 

1  Viz.  once  by  Mr.  Morgan  of  Guy's  Hospital,  and  again  by  Mr.  Moore ;  the  model  of  the  head  in  the 
former  ease  is  in  the  Museum  of  Guy's  Hospital. 

-  The  ease  was  reported  by  Mr.  Sercombe,  in  Med.-Chh:  Trans,  vol.  xxxix.  p.  95. 

'■  Sec  the  essay  on  Injuries  of  the  Face,  vol.  i.  p.  713.  On  this  subject  consult  Wernher,  Handbvch 
fler  (ilUjemnntn  Chirurgie,  vol.  iv.  p.  18. 
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Inflammation  of  these  parts  may  also  be  excited  by  tbe  use  of  sialogogue  medicines, 
especially  mercury  ;  or  inflammation  accompanied  by  salivation  may  occur  spontaneously. 
In  tbe  former  case  the  disuse  of  tbe  irritant,  with  the  frequent  employment  of  astringent 
gargles,  and  the  internal  administration  of  tonics  with  chlorate  of  potash  and  nutritious  fluid 
diet,  are  the  measures  indicated.  Spontaneous  inflammation  of  the  salivary  glands  is  gener- 
ally more  rebellious  to  treatment :  the  general  health  and  the  local  condition  of  the  gums 
should  be  the  first  objects  of  inquiry  and  attention.  If  there  be  much  swelling  and  tender- 
ness about  the  parotid,  leeches  maybe  of  service.  "When  the  inflammation  has  become  chronic, 
the  local  application  of  iodine,  or  the  careful  use  of  mercurial  ointments,  is  indicated. 

These  complaints  are  all  of  them  liable  to  end  in  abscess ;  and  such  abscesses,  bound  down 
by  the  firm  fascia  which  covers  the  parotid  gland,  are  both  painful  in  themselves  and  distress- 
ing, from  the  impediment  they  offer  to  mastication.  They  have  been  also  known  to  burst 
into  the  meatus  auditorius,  and  to  burrow  about  to  a  great  extent  in  the  neck.  They  should 
be  opened  early :  but  it  is  desirable,  in  all  affections  of  the  face  and  its  neighbourhood,  to 
avoid  too  free  incisions;  and  if  the  opening  be  made  sufficiently  early,  a  mere  puncture 
through  the  skin,  with  a  tolerably  free  division  of  the  subcutaneous  parts,  including  the 
fascia,  will  suffice.  If  a  more  extensive  incision  be  required,  the  natural  foldings  of  tbe  skin 
must  be  studied,  and  its  direction  be  made  to  correspond. 

Abscesses  are  occasionally  produced  by  calculi  imbedded  in  the  duct  of  the  parotid  gland. 
The  existence  of  such  calculi  in  some  cases  of  ranula  has  been  already  noticed,  vol.  ii.  p.  573. 
Their  composition  is  phosphate  of  lime,  with  a  little  triple  phosphate.  If  such  an  abscess  be 
allowed  to  burst  externally  or  be  opened  on  the  cheek,  a  salivary  fistula  will  probably  result. 
Hence  it  is  important  to  open  the  abscess  and  remove  the  foreign  body  (which  can  easily  be 
felt)  from  the  interior  of  the  mouth.  Abscess  in  the  parotid  gland  is  a  serious  and  not  very 
uncommon  complication  of  some  forms  of  blood-poisoning,  the  treatment  of  which  must  be 
conducted  on  similar  principles  to  those  just  mentioned. 

The  face  is  liable  to  be  attacked  by  epithelial,  rodent,  and  lupous  ulceration.  The  nature 
of  these  various  forms  of  disease  has  been  discussed  in  other  essays,  and  their  diagnosis  and 
treatment  has  been,  as  far  as  possible,  pointed  out.  But  the  interesting  question  remains  for 
discussion  in  this  place,  what  resources  has  operative  surgery  in  the  treatment  of  these 
affections  when  they  attack  the  face  ?  Few  surgeons  of  experience  can  have  been  without 
opportunities  of  witnessing  the  frightful  condition  which  is  induced  by  cancroid  and  rodent 
ulceration  of  the  face.  The  features  gradually  and  slowly  yield  to  the  progress  of  the  disease  ; 
the  soft  parts  are  eaten  away  ;  the  bones  crumble,  or  become  necrosed ;  the  nose  and  mouth, 
and  sometimes  the  orbit  also,  fall  into  one  cavity,  and  yet  the  patient  lives  on,  though 
frequently  suffering  terrible  pain ;  and  although  presenting  a  condition  of  incurable  mutil- 
ation, which  no  feelings  of  humanity  can  prevent  our  regarding  with  some  amount  of 
repugnance.  The  disease  is  too  generally  regarded  as  a  hopeless  one,  and  the  surgeon  is  glad 
to  escape  from  his  patient.  Yet,  in  the  case  of  rodent  ulcer  almost  certainly,  and  in  many 
of  the  cases  regarded  as  epithelioma  very  probably,  if  the  disease  were  destroyed  entirely  and 
in  its  whole  extent,  the  patient  would  be  restored  to  good  general  health,  the  edges  would 
cicatrise,  and  the  gap  in  his  features  could  be  filled  up  by  some  of  the  many  kinds  of  mask,  or 
false  features,  which  the  ingenuity  of  our  dentists  and  mechanicians  has  produced.1  Much 
encouragement  for  boldness  in  operating  on  such  cases  when  occurring  in  the  face  may  be 
drawn  from  the  treatise  of  the  late  Mr.  Moore  on  'Rodent  Cancer,' where  some  striking 
instances  of  the  success  of  the  treatment  are  detailed.  I  may  be  allowed  to  cite  the  following 
passage  (p.  52)  : — '  The  knife  and  caustic  may  be  so  combined  that  the  surgeon  shall  extirpate 
the  disease  in  a  very  advanced  stage,  protecting  the  patient  absolutely  from  pain  and  shock 
by  the  use  of  chloroform,  and  the  subcutaneous  injection  of  morphia,  and  supplying  by  a 
suitable  mask  the  shrunken  gap  which  is  left  after  the  cicatrisation  of  the  wound.  I  first 
found  how  far  such  an  operation  could  be  carried  in  a  case  of  Mary  H,  in  which  I  removed 
all  the  margin  and  contents  of  the  right  orbit,  with  the  bridge  of  the  nose,  and  laid  a  paste 
of  the  chloride  of  zinc  on  the  freshiy-cut  surface,  which  still  presented  fragments  of  the 
disease  in  the  exposed  portions  of  the  bones.  Before  the  patient  awoke  from  the  effects  of 
the  chloroform,  I  injected  morphia  beneath  the  skin,  and  under  its  influence  she  remained 
asleep  for  six  hours,  and  awoke  free  from  pain.  In  Ave  weeks  the  inodorous  slough  came 
away,  the  wound  healed,  and  the  patient  lived  three  years  in  comfort,  wearing  a  vulcanite 
mask,  which  was  skilfully  moulded  and  painted  to  represent  the  defective  features.  Another 
patient  who  was  under  the  care  of  Mr.  De  Morgan,  after  as  extensive  an  operation,  completely 
recovered,  and  afterwards  not  unfrequently  enjoyed  a  day's  shooting.  .  .  .  The  advantage 
of  this  method  of  treating  rodent  cancer  appears  to  consist  in  the  completeness  of  the  caustic 

1  Much  freedom  in  operating  on  these  cases  of  epithelial  ulceration  is  justifiable,  in  order  to  relieve  the 
wearing  pain  which  it  occasions,  even  if  for  no  other  motive.  A  man  above  eighty  years  of  age  came  under 
my  care  some  years  ago,  begging  for  relief  from  the  pain  of  an  extensive  epithelial  ulcer  of  the  eyelids. 
He  was  labouring  under  disease  of  the  heart,  and  could  not  safely  be  brought  under  the  influence  of 
chloroform,  but  he  had  great  courage,  and  submitted  to  the  operation  without  complaint.  I  removed  the 
whole  of  the  lower  and  about  half  of  the  upper  eyelid,  down  to  the  bone,  and  filled  up  the  gap  with  a  flap 
from  the  cheek.  This  united  perfectly.  He  was  freed  from  his  distress,  and  no  return  of  the  disease  took 
place  up  to  the  time  of  his  death,  which  occurred  from  the  heart  disease,  in  his  sleep,  about  half  a  year 
after  the  operation. 

Vol.  III.  3  L 
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action  of  the  chloride  of  zinc.  There  is  no  expenditure  of  it  upon  the  dense  margin  of  the 
disease,  but  it  acts  directly  upon  the  soft  tissues  which  are  exposed  by  the  incisions.  These 
apparently  healthy,  but  really  morbid  parts,  are  readily  permeable  by  the  caustic,  and  they  can 
be  destroyed  to  any  depth  which  may  be  deemed  requisite.'  Volkmann's  sharp  spoon  supplies 
a  valuable  aid  in  the  removal  of  these  as  well  as  of  lupous  diseases  of  the  face  and  other  parts. 

The  Neck.. 
The  chief  points  in  the  surgical  anatomy  of  the  neck  are  connected  with  the  arrangement 
of  the  cervical  fascia.  This  membrane  has  an  arrangement  in  the  neck  somewhat  similar  to 
that  which  prevails  in  the  limbs,  although  more  complicated  ;  that  is  to  say,  it  consists  of  a 
system  of  long  sheaths  or  tubes,  which  surround  the  muscles  and  the  chief  vessels,  together 
with  the  trachea,  and  which  take  attachment  to  the  bony  framework  of  the  part — -viz.  to  the 
lower  jaw  above,  the  clavicle  and  ribs  below,  and  the  spinal  column  at  the  back.  As  the 
fascia  lata,  if  traced  upwards,  will  be  found  continuous  with  the  iliac  fascia  around  the 
femoral  vessels,  so  the  cervical  fascia  may  be  traced  behind  the  sternum  and  ribs,  till  it 
becomes  continuous  with  the  outer  layer  of  the  pericardium.  Now,  the  extensive  connections 
of  this  fascia  explain  how  it  is  that  tumours,  lying  beneath  it  in  the  neck,  may  grow  to  such 
a  size,  may  pass  down  in  so  many  directions,  and  may  implicate  such  important  parts  before 
they  have  made  enough  progress  externally  to  induce  the  patient  to  apply  for  their  removal ; 
how  spreading  affections,  such  as  diffuse  inflammation  or  abscess,  may  pass  down  the  cellular 
tissue  of  the  thorax,  and  the  disease  thus  be  withdrawn  from  all  possibility  of  successful 
treatment :  and  therefore  why  surgeons  always  regard  operations  conducted  below  the  cer- 
vical fascia  with  apprehension,  both  on  account  of  their  immediate  dangers,  and  their  possible 
complications. 

The  affections  which  attack  the  parts  superficial  to  the  cervical  fascia  do  not  call  for  much 
notice  here.  Sometimes,  however,  superficial  tumours  may  be  met  with  in  this  situation, 
which,  either  by  the  negligence  of  the  patient,  or  the  ignorance  of  those  whom  he  has  con- 
sulted, have  been  allowed  to  grow  to  a  great  size.  A  striking  instance  of  this  is  the  fatty 
tumour  figured  in  Liston's  '  Practical  Surgery  '  (4th  ed.  p.  321),  and  which  was  as  large  as  the 
patient's  head.1  When  above  the  fascia,  these  growths,  whatever  be  their  size,  may  be 
removed  with  as  little  risk  as  tumours  of  the  same  size  in  any  other  parts.  The  signs  indi- 
cative of  their  being  situated  over  the  fascia  will  be  the  readiness  with  which  the  finger  can 
bs  inserted  beneath  them  and  then  passed  between  their  base  and  the  larynx,  or  the  sterno- 
mastoid  muscle,  their  mobility  and  the  dimpling  of  the  skin  when  moved  over  them,  which 
is  usually  noticed  in  fatty  tumours. 

We  pass  on  to  consider  that  peculiar  form  of  watery  cyst  which  is  described  as  hydrocele 
of  the  neck.  This  tumour  is  sometimes  superficial  to  the  cervical  fascia,  but  usually  more 
deeply  seated  ;  sometimes  congenital,  at  others  an  affection  of  later  life  ;  2  sometimes  simply 
cystic,  at  others  of  a  more  complex  anatomy.  The  first  point  to  be  established  is  the  cha- 
racter of  the  tumour,  and  the  next  its  situation.  Simple  watery  cysts,  or  true  hydroceles, 
are  such  as  are  destitute  of  all  solid  base,  and  contain  frequently  a  purely  watery  fluid  ;  at 
other  times,  more  or  less  of  the  constituents  of  the  blood  may  be  found  mixed  with  the 
fluid  (heematocele).  The  cyst  is  usually  single.  From  this  type  there  are  numerous  varia- 
tions :  thus,  the  occurrence  of  a  congenital  tumour,  consisting  of  one  or  two  cysts,  with  a 
solid  basis,  is  sufficiently  common ;  and  the  number  of  the  cysts,  as  well  as  the  quantity  of 
solid  matter,  may  be  increased  until  the  whole  side  of  the  neck  is  filled  with  a  solid  tumour, 
in  which  cysts  with  various  contents  are  scattered.  This  latter  affection  is,  I  believe,  always 
congenital.3 

The  neck  is  undoubtedly  the  favourite  situation  for  congenital  tumours,  and  those  which 
occur  congenitally  in  this  region  are  almost  always  of  the  polycystic  variety.  The  question 
of  chief  importance  in  their  diagnosis  and  treatment  refers  to  the  proportions  of  solid  sub- 
stance which  they  contain.  They  usually  extend  deeply  into  the  part,  passing  underneath 
the  cervical  fascia  into  the  loose  cellular  tissue  supporting  the  carotid  sheath,  the  trachea,  and 
oesophagus,  and  very  often  will  be  found  to  have  completely  surrounded  one  or  more  of  these 
structures.  I  have  seen  cases  in  which  the  morbid  growth  had  affected  the  structure  of  the 
tongue'  as  well  as  the  cellular  tissues  of  the  neck. 

In  the  front  of  the  neck  these  congenital  tumours  appear  always  to  originate  in  the  loose 
cellular  tissue  beneath  the  cervical  fascia,  and  to  make  their  way  through  that  membrane  and 
beneath  the  skin  simply  by  pressure.  I  have  never  seen  a  case  in  the  front  of  the  neck  which 
did  not  bear  out  Mr.  T.  Smith's  assertion,4  that  congenital  cystic  tumours  are  always  situated 
beneath  the  muscular  fascia,  although  many  of  them  have  a  subcutaneous  portion. 

The  carotid  triangle  is  a  favourite  situation  for  these  tumours.  In  one  instance  under  my 
care,  the  solid  portion  of  the  tumour  contained  such  numerous  and  variously  shaped  cells  as 
to  raise  a  suspicion  of  malignancy. 

1  See  also  a  case  in  Path.  Soc.  Trans,  vol.  xi.  p.  256. 

2  GurJt,  Ueber  die  CystengeschwiUste  des  Halses,  p.  210,  says  that  very  few  of  the  recorded  cases  have 
been  congenital. 

"  See,  on  the  subject  of  these  compound  cystic  tumours  of  the  neck,  a  paper  by  Mr.  Caesar  Hawkins  in 
Med.-Chir.  Trans,  vol.  xxii.  ;  one  by  the  author  '  On  Congenital  Tumours,'  Lancet,  May  21  and  28,  1864  ; 
:ind  see  also  the  section  on  'Congenital  Tumours  '  in  the  essay  on  the  Surgery  ok  Childhood,  p.  801.  See 
also  a  paper  by  Mr.  T.  Smith,  Clin.  Trans,  vol.  xiii.  p.  197.  on  two  cases  of  congenital  cystic  hygroma. 

4  In  his  paper  in  St.  Bartholomew's  Hospital  Reports,  vol.  ii. 
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The  diagnosis  of  the  affection  has  been  obvious  in  all  the  cases  which  I  have  seen.1  The 
only  ambiguity  which  I  have  met  with  is  as  to  whether  hardening  around  the  base  of  a 
cyst  depended  on  the  presence  of  a  solid  tumour,  or  was  due  merely  to  the  pressure  of  the 
cyst.  The  doubt  would  much  influence  our  prognosis,  though  perhaps  it  would  not  make  any 
difference  in  the  treatment  adopted  at  the  commencement.  I  ought  also  to  mention  that 
Von  Amnion 2  describes  and  figures  tumours,  apparently  of  this  compound  cystic  nature,  as 
congenital  enlargements  of  the  thyroid  body.  I  have  not  seen  any  which  were  developed  in 
that  organ.  The  diagnosis  would  be  easily  made  by  watching  the  effort  of  swallowing  on 
the  position  of  the  tumour,  and  by  tracing,  if  possible,  the  muscles  connected  with  the 
thyroid  cartilage  and  under  border  of  the  hyoid  bone. 

As  to  the  prognosis  and  treatment  of  these  cases.  The  simple  hydroceles  advance  some- 
what rapidly  ;  they  may  grow,  however,  to  a  large  size  without  making  pressure  on  the  deep- 
seated  organs,  and  treatment  may  be  adopted  with  much  prospect  of  success.3  I  have  seen 
in  an  instance  of  simple  hydrocele  a  single  injection  of  tincture  of  iodine  followed  by 
complete  cure,  although  the  cyst  was  of  large  size.  The  patient  was  an  infant,  under 
Mr.  Prescott  Hewett's  care,  and  on  examining  the  parts  afterwards  nothing  was  to  be  felt 
but  the  hardened  remains  of  the  cyst,  while  the  distended  skin  hung  in  a  loose  fold  over  the 
clavicle.  In  other  cases,  even  when  some  thickening  existed  at  the  base  of  the  cyst,  I  have 
seen  iodine  as  completely,  though  less  rapidly,  successful.  But  where  there  is  solid  matter 
as  well  as  cysts  iodine  injection  does  not  usually  succeed,  and  then  it  may  be  justifiable  to 
resort  to  setons,  though' the  measure  is  not  without  danger,4  or  to  make  a  free  incision  into 
the  cyst  or  cysts,  and  endeavour  to  procure  their  obliteration  by  the  granulating  process,  or 
to  cut  a  large  piece  of  the  cyst  out,  or  even  to  destroy  the  whole  mass  by  the  application  of 
arrows  of  caustic,  as  recommended  by  Maisonneuve  (see  Minor  Surgery).  But  in  cases 
which  are  suitable  for  removal,  extirpation,  though  of  course  it  presents  more  immediate 
risks,  seems  ultimately  the  less  dangerous  course.  On  this  subject  the  reader  is  referred  to 
what  is  said  below  on  the  general  question  of  removing  tumours  of  the  neck.6  Any  surgical 
interference  with  the  cases  of  cystic  hygroma,  referred  to  above,  is  liable  to  be  followed  by 
diffuse  inflammation,  which  involves  great  danger  to  the  child. 

Deep  sebaceous  cysts.- — The  nature  of  the  tumours  which  are  so  often  found  in  the  deeper 
parts  of  the  neck — that  is  to  say,  lying  in  or  below  the  deep  cervical  fascia- — is  a  matter  of  great 
importance  in  their  surgical  treatment.  Langenbeck6  has  pointed  out  that  dermoid  cysts  in 
this  region,  contrary  to  what  takes  place  in  other  parts  of  the  body,  are  frequently  found 
below  the  deep  fascia,  and  not  unfrequently  adhere  to  the  sheath  of  the  cervical  vessels,  or  are 
possibly  developed  in  the  substance  of  the  sheath.7  As  to  diagnosis  from  cysts  of  a  different 
kind,  Langenbeck  points  out  that  in  all  the  recorded  instances  these  deep  sebaceous  cysts 
have  been  situated  in  the  neighbourhood  of  the  larynx,  or  of  the  great  vessels  of  the  neck, 
above  the  omohyoid  muscle ;  that  in  the  latter  situation  they  are  perceptible  from  the 
mouth,  and  the  peculiar  fluctuation  of  the  pulpy  fluid  they  contain  may  be  felt  by  placing  one 
finger  in  the  mouth  and  another  on  the  skin ;  that  the  swelling  is  of  a  round  or  OA'al  form, 
and  perfectly  smooth  ;  that  they  may  often  be  made  to  share  the  pulsation  of  the  carotid  by 

1  M.  Michaux  {Bull,  de  Y Acad.  Roy.  de  31ed.  de  Belpiqve,  vol.  xii..  and  Gaz.  des  Hop.  No.  36,  1P53, 
pp.  136,  144,  147)  relates  several  eases  of  baematccele  of  the  neck,  in  seme  of  which  the  diagnosis  was  so 
obscure  that  nothing  but  puncture  would  dear  up  the  difficulty.  In  most  cases  the  diagnosis  from 
aneurism  may  easily  be  made,  even  if  the  tumour  should  have  the  arterial  pulsation,  by  remarking  that 
though  pressure  on  the  carotid  below  suspends  the  pulsation  of  the  tumour,  it  leaves  it  equally  full,  tense, 
and  distinctly  fluctuating,  as  also  by  studying  the  bruit.     See  a  case  reported  by  Gurlt,  op.  cit.  p.  225. 

2  Die  angtbornen  chirurgischen  Krankheiten.  tab.  xiii.  figs.  1,  2,  3  ;  tab.  xxiii.  figs.  7  to  11  incl. 

5  A  case  is  reported  by  Wernher  {Die  angebornen  Cysten-Hygrome,  Giessen,  1843,  p.  3),  where  openings 
formed  spontaneously  in  the  tumour,  the  fluid  oozed  away,  and  a  natural  cure  resulted.  Another  is 
recorded  by  Mr.  B.  Phillips,  Med.-Chir.  Trans,  vol.  xxv.  p.  299. 

4  Thus  in  Dr.  Storch's  case  {Journ.  f.  Kinderkrankheiten,  vol.  xxxvii.),  the  seton  Avas  used  with  a 
fatal  result.  The  dangers  of  setons  in  cases  cf  cysts  of  the  thyroid  body  are  well  known.  They  are 
perhaps  less  dangprous  in  other  deep-seated  tumours  of  the  neck ;  but  they  should  never  be  used  without 
grave  deliberation.  I  have  seen  the  use  of  a  seton  in  a  case  of  this  sort  fatal  in  a  week  to  a  person  other- 
wise in  good  health. 

5  It  was  in  all  probability  to  such  tumours  as  these  that  Mr.  Liston  refers  in  the  following  passage  :— 
'  Tn  the  lower  triangular  space  of  the  neck,  though  not  so  frequently  as  in  the  upper  one,  all  sorts  of  strange 
tumours  are  encountered.  Many  watery  tumours  are  met  with  here — some  of  them  in  young  patients,  and 
congenital ;  others  appearing  at  a  later  period.  The  smaller  ones  may  be  opened  and  dressed  from  the 
bottom,  or  treated  with  escharotics.  Some  of  them  may  be  punctured  and  treated  by  seton  ;  others  have, 
besides  a  mass  of  solid  material  attached,  and  then  extirpation,  if  practicable,  is  to  be  preferred.  A 
curious  case  occurred  in  my  hospital  practice  lately  :  a  middle-aged  healthy  man  applied  on  account  of  a 
soft  elastic  lobulated  mass,  filling  completely  the  space  above  the  right  clavicle.  It  was  taken  to  be  a 
fatty  tumour,  and  was  cut  upon  accordingly.  The  first  incision  gave  vent  to  an  ounce  or  more  of  serum. 
The  dissection  was  pursued,  and  six  or  eight  other  distinct  sacs  adherent  to  each  other  were  gradually 
exposed  and  extracted.  The  space  of  the  neck  was  completely  laid  bare,  the  nerves  could  be  seen,  and 
the  subclavian  artery  pulsated  at  the  bottom  of  the  wound.  The  internal  jugular  vein,  for  two  inches, 
was  exposed  ;  and,  for  the  first  time,  I  was  cognisant  of  air  rushing  into  a  branch  entering  into  the  root 
of  this  vessel.  So  complete  was  the  exposure  of  parts  that  the  carotid  and  subclavian  arteries  could  have 
been  tied  without  further  dissection.     All  went  well.'     Liston,  Practical  Surgery,  4th  cd,  p.  330. 

6  Archiv  f.  Min.  Chir.  vol.  i.  part  1,  Beitrage  zur  chirurgischen  Pathohgie  der  Ycnen,  oue  of  the  most 
interesting  and  important  treatises  in  the  whole  range  of  surgical  literature. 

7  The  published  instances  of  this  disease  before  the  date  of  Langenbeck 's  paper  will  be  found  in  Guilt, 
op.  cit.  chap.  v'i.  cases  3,  5,  6,  pp.  266,  267. 
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drawing  the  head  strongly  backwards  and  to  the  opposite  side ;  and  that  they  are.  sometimes 
at  any  rate,  movable  from  side  to  side,  but  not  upwards  and  downwards.  It  mast,  however , 
be  allowed  that  these  signs  are  hardly  sufficient  to  distinguish  them  from  other  cysts  in  all 
cases  without  a  puncture.  After  having  tried  all  the  usual  plans  of  treatment,  and  after 
having  succeeded  in  curing  one  of  these  tumours  by  maintaining  suppuration  in  it  for  a  year 
and  a  half,  Langenbeck  has  found  such  measures  so  uncertain  and  so  tedious  that  he  prefers 
extirpation  with  all  its  risks. 

The  most  ordinary  of  all  surgical  affections  of  the  neck  is  the  enlargement  of  the  glands, 
which  is  so  very  common  in  scrofulous  persons,  especially  children.  On  this  head  reference 
is  to  be  made  to  the  essays  on  Diseases  of  the  Absorbent  System  and  on  Scrofula.  But 
I  would  here  call  attention  to  a  point  of  some  practical  importance,  noticed  by  Prof.  Miller.1 
He  points  out  that  scrofulous  enlargement  of  these  glands  '  must  be  carefully  distinguished 
from  the  syphilitic  glandular  affection,  characterised  by  implication  of  the  whole  chain  of 
lymphatics  on  both  sides  of  the  neck,  along  the  anterior  margin  of  the  trapezius.  .  .  .  The 
glands  affected  [with  syphilitic  disease]  are  painless,  about  the  size  of  hazel-nuts,  indurated, 
and  never  suppurate.  They  become  affected  in  this  manner  before  any  eruptions  make  their 
appearance,  and  continue  sometimes  long  after  any  other  constitutional  symptoms.'  He 
regards  this  condition  as  almost  pathognomonic  of  constitutional  syphilis.  He  also  describes 
another  form  of  glandular  enlargement  usually  on  one  side  of  the  neck,  of  a  stony  hardness, 
and  generally  involving  the  whole  lymphatic  chain.  The  hardness  closely  resembles  scirrhus, 
but  has  no  real  connection  with  the  cancerous  cachexia.  It  is  due  to  anaemia,  and  is  some- 
times conjoined  with  exophthalmic  goitre. 

Other  glandular  affections  in  the  neck  are  occasionally  met  with,  though  less  commonly 
than  above.  Thus,  in  the  sixteenth  vol.  of  the  '  Memoires  de  TAcad.  Nat.  de  Medecine '  is  a 
paper  by  Larrey,  jun.,  on  a  form  of  glandular  enlargement  from  chronic  inflammation,  which 
he  has  often  met  with  among  the  younger  soldiers  of  the  French  army,  and  which  he  refers 
neither  to  syphilis,  scrofula,  nor  local  irritation  (unless  it  be  excited  in  some  cases  by  stomatitis, 
the  result  of  the  abuse  of  tobacco),  but  rather  to  the  moral  and  material  depressing  causes 
incident  to  the  change  from  the  civil  to  military  life.  An  enlargement  of  the  cervical  glands 
similar  to  that  occurring  in  other  parts  of  the  body  may  depend  upon  the  condition  known  as 
lymphadenoma. 

A  peculiar  form  of  enlargement  of  the  cervical  glands  is  described  by  Dr.  J.  W.  Ogle  in 
'  Path.  Soc.  Trans.'  vol.  xi.  p.  255,  in  which  they  formed  a  chain  of  large  rounded  tumours, 
which  were  successfully  removed  by  operation.  The  nature  of  the  affection  remains 
obscure. 

These  glandular  affections  also  may  implicate  the  sheath  of  the  great  vessels  of  the  neck. 
Thus  in  Larrey's  case,  mentioned  below,  p.  885,  and  in  several  of  those  referred  to  by 
Langenbeck.  enlarged  glands  were  found  in  the  substance  of  the  sheath  itself;  and  on  their 
removal,  the  carotid  artery  or  the  jugular  vein,  as  the  case  might  be,  but  more  commonly 
the  latter,  was  left  cleanly  dissected  out,  and  quite  deprived  of  all  covering  from  its  sheath. 
Langenbeck  cautions  his  readers  not  to  be  deceived  into  relying  too  much  on  the  mobility  of 
such  tumours  as  a  certain  mark  of  their  superficial  position,  since  this  may  really  be  only  the 
movement  of  one  part  of  the  tumour  on  another,  and  the  deeper  parts  of  the  mass  may  be 
lying  on,  or  between,  or  even  behind,  the  vessels.  He  does  not  on  that  account  shrink  from 
advising  the  removal  of  such  tumours  when  other  means  fail ;  but  it  is  plain  how  great  the 
dangers  and  difficulties  of  the  operation  may  prove.  It  should,  therefore,  never  be  performed 
unless  the  glands  affected  are  limited  in  number,  unless  the  symptoms  of  the  disease  are  really 
productive  of  serious  distress,  and  unless  a  very  patient  trial  has  been  given  to  topical  and 
general  remedies ;  and  the  surgeon  ought  to  enter  on  the  operation  with  a  full  knowledge 
of  the  difficulties  he  may  encounter,  and  the  precautions  which  are  to  be  taken  to  meet 
them. 

Cancer,  also,  whether  of  the  epithelial  or  other  forms,  may  affect  the  deep  parts  of  the 
neck  and  implicate  the  sheath  of  the  vessels.  It  may  be  known  by  its  occurring  later  in  life 
than  the  previously-named  affections ;  by  its  less  defined  outline  ;  the  strings  or  processes 
which  often  project  from  it;  the  pain  which  it  produces ;  its  tendency  to  spread  towards  the 
pharynx  and  larynx,  thus  producing  dysphagia  and  dyspnoea  ;  by  the  more  extensive  inter- 
ference with  the  circulation  which  it  causes,  and  in  advanced  cases  by  the  enlargement  of  the 
glands  below  the  tumour.  The  innocent  tumours  previously  described,  though  they  may 
compress  the  vessels,  do  not  infiltrate  them  :  but  with  these  cancerous  tumours  the  vessels 
and  nerves  may  be  absolutely  incorporated.  If,  therefore,  they  are  to  be  operated  on,  it 
should  not  be  without  the  most  careful  and  repeated  examination. 

The  diagnosis  of  tumours  at  the  root  of  the  neck,  in  fact  in  all  parts  of  the  region,  but 
particularly  at  the  root,  near  the  pleura,  must  be  carefully  made  from  the  abscesses  which  are 
Bi  i  Frequent  in  this  situation,  and  which  have  been  spoken  of  in  the  essay  on  Abscess.  Such 
abscesses  do  not  fluctuate  at  first,  in  consequence  of  their  deep  position  and  their  being  hound 
down  by  the  fascia;  but  they  are  seldom,  if  ever,  found  without  some  sign  of  inflammation, 
besides  which  the  diseases  on  which  they  often  depend  will  be  present  and  will  materially 

1  System  of  Surgery,  1861,  p.  844. 
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assist  diagnosis.  These  are  scrofulous  affections  of  the  glands,  disease  of  the  vertebrse,  in- 
flammation of  the  pleura,  and,  it  is  said,  disease  of  the  arteries  ;  other  abscesses,  however, 
having  no  visible  exciting  cause,  are  not  uncommon.  The  rate  of  progress  of  the  disease,  its 
much  more  acute  symptoms,  and  the  ill-defined  extent  of  the  swelling,  usually  distinguish 
abscess  from  tumour.  Hydatid  cysts  have  also  been  found  in  this  as  in  most  other  regions. 
Mr.  Dixon's  case  is  well  known ; *  and  others,  both  within  the  thyroid  body  and  external  to 
it,  will  be  found  in  Gurlt's  work.  The  proper  treatment  will  be  to  lay  open  the  cyst,  take 
away  all  the  hydatids,  and  allow  the  cavity  to  fill  up  by  suppuration. 

The  sterno-mastoid  muscle  may  be  occasionally  found  indurated,  and  forming  a  sort  of 
tumour,  which  extends  up  a  great  part  or  the  whole  of  the  neck.  This  affection  has  been 
already  referred  to  in  the  essay  on  Diseases  of  Muscles,  and  I  only  mention  it  here  with 
reference  to  diagnosis.  It  is  most  common  in  children.  Indeed  Mr.  Bryant,  in  his  '  Lectures 
on  Surgical  Diseases  of  Children'  (p.  142),  speaks  of  it  as  though  it  were  peculiar  to  early 
life.  T  have  seen  cases  in  the  out-patient  room  of  the  Hospital  for  Sick  Children,  in  one  at 
least  of  which  I  thought  the  affection  was  syphilitic  ;  but  in  others  no  such  taint  has  existed. 
It  has  been  suggested  that  this  condition  may  depend  upon  a  rupture  of  some  fibres  of  the 
muscle  during  a  difficult  labour.  It  must  be  carefully  distinguished  from  an  enlargement 
formed  by  strumous  glands,  and  there  will  be  no  difficulty  in  doing  so,  if  the  surgeon  will 
bear  in  mind  the  existence  of  the  affection.  The  obvious  test  is  that  the  swelling  in  one 
case  is  within  the  sterno-mastoid,  and  its  mobility  varies  with  the  contracted  and  relaxed 
state  of  the  muscle ;  while  in  the  other  case  the  swelling  is  behind  the  sterno-mastoid,  and  is 
unaffected  by  its  action.  The  muscular  affection  is  a  very  curable  one  in  childhood,  and  very 
often  perhaps  would  disappear  spontaneously  ;  if  not,  heat  or  gentle  counter-irritation,  with 
attention  to  the  general  health,  will  cure  it ;  while  the  glandular  affection,  unless  owning  a 
well-marked  local  cause,  is  a  very  rebellious  one,  and  may  prove  quite  incurable. 

Enlarged  bursa  are  found  in  the  anterior  part  of  the  neck,  although  rarely.  At  least  the 
cases  of  this  disease  which  are  on  record  are  few  ;  but  this,  as  Gurlt  observes,2  may  proceed 
from  the  triviality  of  the  affection  as  probably  as  from  its  rarity.  These  bursae  may  be 
situated  either  in  front  of  the  pomum  Adami,  between  the  posterior  surface  of  the  hyoid 
bone  and  the  thyroid  cartilage,  or  between  the  muscles  of  the  tongue.  The  two  former  bursee 
are  found  in  the  normal  state,  although  that  in  front  of  the  thyroid  cartilage  does  not 
always  exist.  The  bursa  among  the  muscles  of  the  tongue  is  an  accidental  formation,  and 
has  been  spoken  of  in  the  essay  on  Diseases  of  the  Tongue.  The  first  kind  (the  anti- 
thyroid bursa)  forms  a  rounded  fluctuating  superficial  swelling  in  front  of  the  larynx  in  the 
middle  line,  reaching  downwards  towards,  and  in  a  case  recorded  by  Larrey  3  even  prolonged 
to,  the  sternum  by  a  fistulous  channel.  The  second  (the  supra-thyroid  bursa)  is  of  smaller 
size,  and  lies  on  one  side  of  the  middle  line,  covered  by  the  thyro-hyoid  muscle.  Both  of 
course  follow  the  larynx  in  its  movements  during  deglutition,  and  so  far  resemble  the  cysts  of 
the  thyroid  body  ;  from  which,  however,  there  can  be  but  little  practical  difficulty  in  distin- 
guishing them.  If  there  be  any  doubt  about  the  diagnosis,  the  character  of  the  fluid  evacuated 
by  puncture  will  settle  the  point.  Instead  of  the  disintegrated  remains  of  blood  which  are 
found  in  the  thyroid  cysts,  these  contain  the  jelly-like  fluid  which  characterises  bursal 
tumours  and  ganglions  in  other  parts  of  the  body.  The  treatment  should  be  the  same — viz. 
puncture  and  blisters,  or  injection  of  iodine. 

A  curious  and  rare  affection  in  the  neck  is  the  congenital  fistula,  originally  described  by 
Dzondi  and  Ascherson,4  and  of  which  I  have  given  an  account  in  another  work.5  I  need 
merely  say  here  that  these  fistulas  communicate  often  with  the  trachea,  and  in  some  there  has 
been  reason  to  believe  that  a  communication  existed  with  the  pharynx  ;  that  they  form  one  or 
more  minute  openings,  sometimes  in  the  middle  line,  at  others  on  both  sides  and  at  the  same 
level,  or  again  on  one  side  only  (generally  the  right)  ;  their  position  varying  from  the  level 
of  the  notch  which  marks  the  upper  border  of  the  thyroid  cartilage  down  to  the  neighbour- 
hood of  the  sterno-clavicular  joint.  The  only  case  I  have  seen  was  amenable  to  a  very  simple 
plastic  operation,  but  here  no  communication  with  the  trachea  or  pharynx  could  be  traced. 
The  inconvenience  caused  by  the  fistula  is  so  slight  that  I  should  not  recommend  any  more 
radical  proceeding.  The  origin  of  these  fistulse  is  referred  by  Ascherson  to  the  persistence 
of  portions  of  three  fissures  which  were  discovered  by  Bathke  to  exist  in  the  neck  of  the 
human  embryo  and  those  of  other  warm-blooded  animals  at  an  early  period  of  development, 
analogous  to  the  branchipe  of  fishes,  and  coinciding  in  the  time  of  their  appearance  with  an 
arrangement  of  vessels  similar  to  that  which  exists  in  fishes.6 

Removal  of  tumours  of  the  neck. — Tumours  lying  below  the  deep  fascia  of  the  neck  are 
always  a  source  of  anxiety,  and  often  of  great  embarrassment,  in  their  removal;  and  this 
becomes  more  and  more  the  case  as  the  tumour  passes  further  forward.     "When  the  mass  lies 

1  Med.-Chir.  Trans,  vol.  xxxiv. 

2  Op.  cit.  p.  39.  A  complete  collection  of  the  recorded  cases  of  each  variety  of  bursal  tumour  may  be 
found  here.  5  Gaz.  des  Hop.  1853,  pp.  212,  225. 

4  Translated  in  Dr.  Day's  Obstetric  Records,  vol.  i. 

5  Surgical  Treatment  of  Children  s  Diseases,  2nd  ed.  p.  138. 

6  Compare  also  a  paper  by  Sir  James  Paget,  Trans  of  the  Med.-Chir.  Soc.  vol.  lxi.  p.  41,  on  '  Branchial 
Fistula?  in  the  External  Ears.' 
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beneath  the  sterno-mastoid  muscle,  the  surgeon  must  always  consider  carefully,  before  he 
commences  the  operation,  whether  he  is  likely  to  be  able  to  bring  it  to  a  termination — 
that  is  to  say,  whether  he  has  a  fair  prospect  of  removing  the  whole  growth ;  for  unless 
such  a  prospect  exists,  the  operation  is  unjustifiable.  The  main  points  in  these  operations  are 
so  well  detailed  in  an  account  by  Mr.  Spence  of  the  removal  of  an  enormous  enchondroma 
from  the  neck  and  face,  that  I  cannot  do  better  than  refer  the  reader  to  his  most  interesting 
paper  in  the  '  Dublin  Quarterly  Journal  of  Medical  Science,'  Nov.  1863.  The  operation  was, 
as  far  as  1  know,  unique  at  the  time,  the  tumour  extending  from  the  zygoma  nearly  to  the 
clavicle,  and  from  the  spine  to  the  cricoid  cartilage,  and  weighing  more  than  7  lbs.  In  sum- 
ming up  the  chief  points  of  this  very  remarkable  case,  Mr.  Spence  dwells  upon  the  following 
as  the  main  considerations  to  decide  the  practicability  of  removing  a  tumour  from  beneath  the 
sterno-mastoid  muscle  : — 1.  Is  the  growth  innocent  or  malignant?  If  malignant,  the  impor- 
tant structures  near  which  it  lies  will  very  probably  be  incorporated  with  it,  and  the  tumour 
could  perhaps  only  be  removed  by  doing  fatal  damage  to  them ;  if  innocent,  however  closely 
it  may  press  on  these  structures,  it  will  be  enclosed  in  its  own  capsule,  and  by  keeping  the 
edge  of  the  knife  or  scissors  close  upon  the  tumour,  the  main  vessels  and  nerves  will  in  all 
probability  be  avoided.  2.  The  state  of  the  circulation;  engorgement  of  the  veins  on  either 
side,1  or  marked  alteration  of  the  arterial  supply  in  the  affected  side,  would  give  reason  to 
fear  that  the  growth  is  extensively  connected  with  the  internal  jugular  vein  or  the  carotid 
artery  respectively.  And,  finally,  the  impairment  of  the  functions  of  respiration  or  degluti- 
tion, or  the  existence  of  laryngeal  irritation,  would  point  to  implication  of  the  vagus  nerve, 
the  phrenic  or  the  laryngeal  nerves,  or  to  pressure  on  the  oesophagus  or  air-tube.  Careful 
exploration  from  the  mouth,  and  an  examination  of  the  mobility  of  the  tumour  in  various 
positions  of  the  head,  should  not  be  neglected. 

In  the  operation  for  removing  such  tumours,  the  main  points  are  to  have  a  very  free 
access  to  the  tumour,  and  for  this  purpose  to  dissect  large  flaps  off  it  by  crucial  incisions,  to 
define  its  surface  clearly  and  for  a  large  extent  in  some  position  where  its  relations  are  free 
from  danger  (usually  its  posterior  border),  and  to  work  gradually  from  this  point  by  stretch- 
ing the  tumour  so  as  to  make  plain  its  cellular  connections,  and  then  cautiously  dividing  the 
latter  with  the  scalpel  or  blunt-pointed  scissors  directed  toivards  the  tumour.2  In  Mr. 
Spence's  case  the  extent  of  the  growth  was  so  great  that  the  whole  sterno-mastoid  was  of 
necessity  divided  ;  and  then  the  plan  which  Mr.  Spence  adopted,  of  exposing  the  whole  front 
of  the  tumour  and  cutting  across  the  muscle  at  once,  is  no  doubt  the  best,  since  it  gives  as 
full  a  view  as  possible  of  the  whole  neck,  and  enables  the  assistant  (whose  duties  in  these 
operations  are  almost  as  important  as  those  of  the  operator)  to  compress  the  main  vessels  and 
to  push  them  back,  by  insinuating  his  fingers  in  the  track  of  the  dissector.  But  in  the  case 
of  a  tumour  situated  beneath  the  sterno-mastoid  of  much  less  extent  than  in  Mr.  Spence's 
patient,  although  still  of  considerable  size  (since  the  dissection  commenced  above,  over  the 
mastoid  process,  and  terminated  below  by  exposing  a  part  of  the  brachial  plexus,  and  was 
continued  backwards  to  the  transverse  processes  of  the  cervical  vertebrae),  I  was  able  to 
remove  the  tumour  without  cutting  through  the  whole  sterno-mastoid ; 3  and  I  believe  that 
it  is  better  to  retain  the  sternal  portion  of  the  muscle  entire,  if  possible,  whenever  the  growth 
does  not  project  beyond  its  anterior  edge.  This  proceeding  is  more  dangerous  than  that 
adopted  by  Mr.  Spence,  since  the  part  of  the  growth  lying  near  the  carotid  sheath  has 
to  be  dug  out,  as  it  were,  from  beneath  the  muscle  almost  in  the  dark ;  but,  on  the  other 
hand,  the  preservation  of  a  part  of  the  muscle  is  a  safeguard  against  deformity.  When  the 
edge  of  the  tumour  has  been  fairly  and  cleanly  exposed,  the  operator  should  next  endeavour 
to  clear  its  lower  part,  whenever  there  is  a  doubt  as  to  its  relations  to  the  great  vessels  of 
the  neck,  in  order  to  expose  their  sheath  and  render  himself  master  of  the  circulation  through 
them.  Cases  quoted  below  will  show  that  both  the  common  carotid  artery  and  internal 
jugular  vein  may  be  tied  without  compromising  the  success  of  the  operation ;  and  even  the 
division  of  the  pneumo-gastric  nerve  also  has  been  followed  by  recovery.  But  every  possible 
effort  should  be  made  to  remove  the  tumour  without  dividing  any  of  these  structures,  par- 
ticularly the  last.  The  vein  is  the  most  likely  to  be  implicated.  Innocent  tumours,  even 
when  they  occupy  the  sheath  of  the  artery,  do  not  generally  surround  it.  Langenbeck  has 
shown  that  the  jugular  vein  may  be  dissected  out  for  some  inches  from  the  substance  of  a 
tumour,  the  vessel  being  entirely  denuded  and  its  whole  sheath  removed,  yet  no  ill  con- 
sequences follow.4  If  the  descendens  noni  nerve  be  in  the  way,  as  in  Gibson's  case,  it  may 
be  divided.  In  the  more  delicate  part  of  the  dissection  blunt-pointed  scissors  should  be  used, 
and  the  fingers  should  be  employed  to  sever  the  adhesions  of  the  tumour  as  much  as  possible, 

1  Langenbeck  points  out  that  in  tumours  which  involve  the  sheath  of  the  vessels  engorgement  of  the 
veins  of  the  face  is  rarely  absent.  In  one  case  he  observed  this  venous  engorgement  to  be  on  the  opposite 
side  to  the  tumour.  This  he  attributed  to  the  fact  that  the  tumour  compressed  the  carotid  artery  as  well 
as  the  jugular  vein,  as  proved  by  the  weakness  of  the  pulse  in  the  temporal  artery. 

2  Dieffenbach  ( Op.  Chi?:  vol.  ii.  pp.  327  et  sqq.)  recommends,  in  operations  on  large  tumours,  to  use  two 
separate  incisions,  both  longitudinal,  one  running  over  the  front  of  the  tumour,  more  or  less  parallel  to  the 
anterior  edge  of  the  sterno-mastoid,  the  other  behind  that  muscle.  He  used  to  dissect  the  tumour  free  from 
its  spinal  attachments  from  the  posterior  incision,  and  to  free  it  from  the  vessels,  &c.  by  dissecting  from 
the  anterior  one.  His  main  object  seems  to  have  been  to  avoid  the  division  of  the  sterno-mastoid;  but  a 
sufficient  number  of  cases  are  now  on  record  to  prove  that  even  the  entire  section  of  this  muscle  does  not  do 
any  material  harm. 

3  Lancet,  1864,  vol.  i.  p.  570.  4   Archiv  f.  hlin.  Chir.  i.  4,  14. 
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and  as  a  guide,  or  director  to  the  cutting  instrument  when  the  wound  is  too  deep  to  allow  of 
a  clear  sight  of  the  parts.  Compression  of  the  internal  jugular  below  the  tumour  will  be  a 
safeguard  against  death  from  the  entrance  of  air  into  the  heart. 

Such  operations  as  these  appear  to  have  been  rarely  undertaken,1  Mr.  Spence's  researches 
having  only  discovered  four  published  cases  of  the  kind  by  British  surgeons2  previous  to  the 
publication  of  his  own  ;  but  smaller  tumours,  mostly  of  an  enchondromatous  or  solid  fibrous 
nature,  lying  in  the  anterior  triangle  of  the  neck,  or  over  the  parotid  gland,  are  very  common, 
and  the  operations  for  their  removal  must  be  managed  on  the  same  general  principles — viz.  to 
open  the  capsule  of  the  tumour  (when  it  has  one),  expose  its  surface  freely  in  some  safe  part, 
and  then  stretch  and  carefully  sever  the  cellular  adhesions  of  the  other  parts.  In  doing  this 
the  operator  must  take  all  possible  precautions  not  to  permit  the  entrance  of  air  into  the 
veins,  and  all  large  veins  should  be  tied  before  they  are  cut. 

Foreign  surgeons  have  been  somewhat  more  bold  in  their  treatment  of  these  formidable 
tumours.  Langenbeck's  brilliant  operations  have  been  referred  to ;  and  his  paper  should  be 
studied  by  every  surgeon  entering  on  this  department  of  operative  practice.  In  connection 
with  this  question  the  reader  may  also  be  referred  to  the  paper  by  Larrey  in  the  16th  volume 
of  the  '  Memoirs  of  the  French  Academy  of  Medicine,'  in  which  the  propriety  and  the  method 
of  performing  these  operations  is  discussed  at  length.  M.  Larrey  regards  such  operations  as 
being  the  most  uniformly  successful  in  the  whole  range  of  surgical  practice,  if  only  the  risks 
of  the  operation  itself  -are  got  over  without  disaster.3  Several  interesting  cases  are  quoted ; 
especially  one  in  which  his  father,  the  first  Baron  Larrey,  removed  a  mass  of  diseased  glands 
from  the  anterior  triangle,  one  of  which  was  imbedded  in  the  sheath  of  the  vessels ;  and 
another  case  in  which  M.  Labat  successfully  extirpated  a  tumour  extending  from  the  mastoid 
process  to  the  clavicle,  and  lying  altogether  beneath  the  sterno-mastoid  muscle,  which  was 
divided  across  in  order  to  expose  it.  The  carotid  artery  and  internal  jugular  vein  had  to 
be  tied,  and  the  pneumo-gastric  nerve  divided.4 

[iS'ee  Table  on  next  page.'] 

The  Axilla. 

There  are  a  few  particulars  with  reference  to  abscess  in  the  axilla  to  which  it  may  perhaps 
be  worth  while  to  give  a  little  attention.  Superficial  abscesses,  indeed,  have  no  characters  in 
this  region  to  distinguish  them  from  those  of  other  parts  of  the  body  ;  but  deep  abscesses,  i.e. 
those  situated  in  the  cavity  of  the  axilla,  internal  to  its  walls,  often  constitute  a  grave 
malady.  Cases  are  on  record  where  such  abscesses  have  burrowed  beneath  the  muscular 
■walls  into  the  neck,  the  back,  and  even  the  thoracic  cavity.  Their  causes  are  various. 
Some  depend  on  simple  sprains  or  contusions,  or  occur  without  visible  cause ;  others  on  lym- 
phatic  inflammation ;  others  on  caries  of  the  bones  of  the  thorax  or  of  the  shoulder ;  or  even, 
it  is  said,  on  empyema  or  vomica.5  The  symptoms  of  the  spontaneous  abscess  will  usually 
be  more  acute  than  those  of  the  symptomatic ;  but  the  only  reliable  diagnostic  sign  is  a 
thorough  examination  by  means  of  the  probe,  under  chloroform  if  possible. 

It  is  of  great  importance  in  acute  abscess  of  the  axilla  to  procure  a  ready  and  free  escape  for 
the  pus  ;  since  if  the  opening  is  small,  and  the  abscess  is  allowed  to  get  into  a  chronic  condition, 
it  is  very  liable  to  fall  into  the  condition  of  a  sinus,  which  is  then  kept  from  healing  by  the 
action  of  the  muscles.  Therefore,  if  the  abscess  is  seen  before  opening,  a  free  and  large  incision 
should  be  made,  care  being  taken  to  keep  the  edge  of  the  knife  towards  the  thorax,  in  order 
to  avoid  the  large  branches  of  the  axillary  vessels  and  nerves  which  lie  towards  the  humerus. 
If  the  abscess  be  in  a  chronic  condition,  and  no  evidence  of  diseased  bone  be  detected,  the 
treatment  is  not  easy.  If  the  arm  be  kept  at  perfect  rest,  and  the  patient  be  well  nourished 
and  fattened,  the  abscess  is  most  likely  to  fill  up,  tut  it  will  be  at  the  risk  of  some  loss  of 
motion  from  •  cicatrisation  and  adhesion.  This  seems,  on  the  whole,  the  best  course  ;  for 
laying  open  the  whole  cavity  may  do  more  harm  than  it  is  meant  to  obviate.  Sinuses  must 
be  treated  in  the  usual  manner  by  stimulating  injections,  setons,  or  drainage-tubes,  with  rest. 
If  adhesions  or  cicatrices  have  formed,  their  subcutaneous  division  will  be  indicated ;  and 

1  Some  surgeons  are  indeed  formally  opposed  to  such  endeavours.  Thus  Professor  Miller  says  that 
'  tumours  beneath  the  sterno-mastoid  do  not  admit  of  operative  interference.'  A  System  of  Surqery,  1864, 
p.  846. 

2  Mr.  Atkinson  of  York  relates,  in  the  Med.  and  Phys.  Journ.  vol.  xxx.  p.  353,  a  case,  the  physiognomy 
of  which,  as  given  in  the  drawing,  is  something  like  that  of  Mr.  Spence ;  but  the  account  is  obscure,  and 
it  is  not  said  whether  the  tumour  lay  above  or  below  the  sterno-mastoid.  This  tumour  weighed  3  lbs. 
9  ozs.,  and  the  carotid  artery  and  jugular  vein  were  exposed  in  its  removal.  The  operation  was  successful. 
Mr.  George  Bell  has  also  put  on  record,  in  the  Journal  of  Medical  Sciences  (Edinburgh,  vol.  i.  1826,  p.  61) 
an  operation  for  the  removal  of  a  tumour  weighing  about  4  lbs. '  from  the  muscular  fascia  of  the  neck.' 
This  tumour  lay  above  the  sterno-mastoid,  but  dipped  down,  so  that  the  common  carotid  artery  was 
exposed  in  removing  it.  It  stretched  from  the  mastoid  process  to  the  clavicle,  and  seems  to  have  been  of 
a  malignant  nature,  as  it  recurred  a  few  months  afterwards. 

3  Dieffenbach  also  says  :  '  Eine  grosse  Anzahl  Operationen  dieser  Art,  welche  ich  gemacht  habe,  sind 
in  keinem  einzigen  Falle  von  einem  todtlichen  Ausgange  begleitet  gewesen,  und  die  Heilung  erfolgte 
gewbhnlich  ungemein  rasch.'     Op.  Chi?:  ii.  322. 

4  In  Gibson's  case  (Am.  Jour.  Med.  Sc.  vol.  xiii.  p.  305)  the  tumour  was  successfully  removed  from 
the  sterno-mastoid  after  the  carotid  artery  and  jugular  vein  had  been  tied  and  divided.  The  deseendens 
noni  nerve  was  cut,  but  the  pneumo-gastric  was  dissected  out  of  the  mass.  The  disease  was  malignant 
and  recurred ;  yet  it  was  enveloped  bv  a  very  firm  and  distinct  capsule. 

5  Ne")aton,  Path.  Chir.  vol.  v.  p.  87*5. 
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OF  THE  AXILLA.  889 

should  much  skin  have  perished,  it  may  be  thought  right  to  free  the  cicatrix  from  the  sound 
skin  in  its  whole  extent,  and  cover  it  with  a  transplanted  flap. 

Tumours  occupying  the  axillary  space,  like  those  developed  in  other  situations  where 
large  loose  areolar  intervals  exist,  are  liable  to  grow  to  a  very  large  size  before  they  produce 
so  much  distress  as  to  oblige  the  patient  to  request  relief  from  a  surgeon.  In  examining  such 
a  tumour  two  main  questions  present  themselves :  first,  whether  it  is  innocent  or  malignant ; 
second,  whether,  if  innocent,  its  relations  are  such  as  to  permit  of  its  removal.  It  is  true 
that  even  in  the  case  of  a  tumour  judged  to  be  malignant,  if  it  could  be  very  clearly  sepa- 
rated from  the  periosteum  of  the  humerus,  it  might  be  proposed  to  excise  it ;  but  in  most 
cases  of  cancer,  amputation  would  be  the  preferable  course,  if  any  operation  were  admissible. 
Nothing  need  be  said  here  about  the  diagnosis  of  innocent  from  malignant  disease,  this  being 
the  same  in  the  axilla  as  in  other  parts.  We  pass  on  to  the  question  of  the  relations  of  the 
tumour.  Superficial  tumours  are  decidedly  rare  in  this  region.  Notwithstanding  the  hairy 
condition  of  the  integument,  sebaceous  tumours  are  hardly  ever  met  with.  I  do  not  re- 
member to  have  ever  seen  one  removed  from  the  axilla.  The  tumours  which  lie  below  or 
in  the  fascia  are  of  course  less  movable  than  those  in  the  subcutaneous  areolar  tissue.  If 
the  mobility  be  extremely  limited,  this  may  be  due  either  to  their  attachment  to  the  bone, 
or  to  their  being  connected  with  the  sheath  of  the  vessels ;  the  former  tumours  will  be 
almost  immovable,  and  there  will  probably  be  no  interference  with  the  circulation ;  the 
latter  will  enjoy  somewhat  more  movement,  and  the  circulation  will  be  more  or  less  impeded. 
If  the  venous  congestion  and  oedema  be  well  marked,  while  the  pulse  is  unaffected,  there  is 
direct  evidence  of  pressure  on  the  vein ;  while  if  the  pulse  be  also  weakened,  the  tumour 
probably  envelopes  and  compresses  both  vessels.  Its  relations  to  the  nerves  will  generally  be 
determined  by  the  occurrence  of  twitching,  'pins  and  needles,'  or  numbness.  Tumours  ad- 
herent, even  over  a  great  extent,  to  the  sheath  of  the  axillary  vessels,  may  be  removed  with 
success  by  a  daring  operator,  as  Langenbeck's  experience  shows ;  and  even  if  it  were  neces- 
sary to  tie  both  of  the  vessels,  it  would  be  better  to  run  that  risk  than  to  sacrifice  the  arm ; 
but  when  the  nerves  are  also  involved,  the  case  becomes  almost  desperate,  especially  as  the 
most  important  of  the  nerves — the  median — will  be  hi  all  probability  the  most  deeply 
implicated. 

Exostoses  and  other  tumours  springing  from  the  upper  end  of  the  humerus  may  project 
into  the  axilla,  and  may  come  into  more  or  less  close  relation  with  the  vessels  and  nerves. 
Thus  in  the  case  of  a  lad  under  my  care  at  St.  George's  Hospital,  a  large  exostosis,  lapping 
round  a  great  part  of  the  humerus,  raised  up  the  artery  for  a  considerable  extent.  But  there 
is  little  risk  of  injury  to  the  main  vessels  in  operating  on  these  cases,  since  the  muscles  which 
separate  the  bone  from  the  artery  can  hardly  have  been  atrophied,  unless  the  tumour  has 
attained  most  unusual  proportions.  The  greater  danger  is  to  the  circumflex  or  musculo- 
spiral  nerve,  as  the  case  may  be.  In  my  case  the  tumour  was  so  extensive  as  to  trench 
closely  on  the  position  of  both  of  them ;  but  as  there  were  no  symptoms  of  pressure  on 
either,  I  felt  confident  that  it  might  be  removed  without  injury,  as  turned  out  to  be  the 
case.  Softer  tumours  implicating  the  periosteum  of  the  humerus  are  always  to  be  looked 
on  with  suspicion,  since  many  of  them  are  malignant.  But  if  any  doubt  exists  on  this 
point,  the  minor  operation  of  excision  of  the  tumour  and  head  of  the  bone  should,  no  doubt, 
be  resorted  to.  Sir  W.  Fergusson,  in  his  lectures  at  the  College  of  Surgeons,  gave  two 
cases  in  contrast  with  each  other  strikingly  illustrative  of  the  advantages  of  the  course 
recommended.1  In  one,  which  was  under  Mr.  Syme's  care,  that  surgeon  removed  the  head 
of  the  humerus  with  the  tumour  in  1860.  A  year  afterwards  the  disease  recurred  in  the 
scapula ';  and  in  November  1862  the  scapula  and  a  portion  of  the  clavicle  were  removed  with 
perfect  success,  leaving  the  patient  with  a  useful  arm.2  In  the  other  case  the  arm  had  been 
amputated  at  the  shoulder-joint  before  the  patient  came  under  Sir  W.  Fergusson's  care,  who 
was  obliged,  by  the  recurrence  of  the  disease,  to  remove  the  scapula.  A  case  under  Mr. 
Hutchinson's  care  3  shows  that,  even  in  malignant  tumour  of  the  humerus,  its  removal  by 
the  operation  of  excision  may  be  followed  by  the  union  of  the  wound,  but  does  not  give 
much  encouragement  for  the  practice,  since  the  patient's  life  does  not  seem  to  have  been 
pro]onged  by  it.  It  is  right,  however,  to  add  that  the  operation  was  performed  by  Mr. 
Hutchinson  only  after  amputation  had  been  refused  by  the  patient. 

The  removal  of  enlarged  glands  from  the  axilla  is  generally  a  very  simple  matter  when 
performed,  as  it  usually  is,  as  part  of  the  operation  for  scirrhus  of  the  breast ;  since  the 
glands  affected  lie  near  the  pectoral  muscle,  aAvay  from  the  large  vessels.  The  extirpation  of 
strumous  glands  is  a  measure  of  doubtful  prudence  ;  4  and  yet  if  there  is  no  other  indication 
of  the  strumous  cachexia,  and  the  tumour  is  productive  of  much  inconvenience,  such  opera- 
tions are  sometimes  undertaken.  I  once  performed  such  an  operation  on  a  child,  and  ascer- 
tained that  the  patient  remained  in  good  health  and  free  from  any  other  manifestation  of 
struma  for  at  least  a  year,  after  which  time  I  lost  sight  of  her.  An  operation  of  a  similar  kind 
is  reported  in  the  '  Lancet,'  1850,  vol.  ii.  p.  22,  as  having  been  performed  by  Sir  W.  Lawrence. 
But  if  the  surgeon  determine  on  this  proceeding,  he  must  not  deceive  himself  as  to  its 

1  Lectures  on  the  Progress  of  Anatomy  and  Surgery,  pp.  46-49. 

2  Syme,  On  Excision  of  the  Scapula,  1864,  p.  22.  5  Path.  Soc.  Truus.  vol.  viii.  p.  346. 
4  See  the  essay  on  Scrofula. 
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probable  difficulties  and  dangers.  In  loose  cellular  spaces,  as  the  axilla  and  the  neck,  besides 
the  glands  which  are  perceptible  before  the  operation,  there  are  sure  to  be  others  more  deeply 
situated  which  are  only  perceived  after  the  removal  of  the  first.  This  has  been  the  case  in 
all  such  operations  as  I  have  witnessed.  It  was  so  in  the  instance  referred  to  under  Sir  W. 
Lawrence's  care,  as  well  as  in  my  own  case,  and  in  two  such  operations  which  I  have 
witnessed  in  the  neck.  In  my  case  the  axillary  artery  was  wounded — I  believe  inevitably. 
In  one  of  the  cases  in  the  neck  to  which  I  refer  a  considerable  mass  of  disease  was  left 
behind.  In  Sir  W.  Lawrence's  case  the  difficulties  and  embarrassments  seem  to  have  been 
great,  and  would  have  been  very  disagreeable  anywhere  except  in  hospital  practice,  where 
plentiful  resources  and  assistants  are  always  at  hand.  Again,  in  most  of  these  cases  (as  in 
three  of  the  above  four)  the  glands  have  been  found  to  be  in  a  state  of  suppuration ;  and  it 
must  remain  doubtful  whether  nature  wrould  not  have  accomplished  the  removal  of  the 
strumous  tubercle  in  this  way  as  completely  as  the  surgeon.  Therefore  such  measures  should 
only  be  resorted  to  after  the  most  mature  consideration ;  and  everything  shoidd  be  at  hand 
which  is  necessary  for  a  prolonged  and  difficult  dissection  among  large  vessels  and  nerves. 

Langenbeck,  in  the  paper  above  referred  (p.  881),  has  dwelt  upon  the  frequency  with 
which  the  tumours,  glandular  and  others,  developed  in  the  axilla  are  found  attached  to  the 
sheath  of  the  large  vessels,  and  on  the  best  means  for  extirpating  them.  That  innocent 
tumours  may  be  removed  with  success,  whatever  be  their  size  and  however  extensive  their 
connections,  is  proved  by  the  case  related  by  Langenbeck,1  in  which  he  removed  a  portion  of 
the  clavicle  affected  by  a  tumour  dipping  deeply  in  between  the  jugular  and  subclavian  veins, 
and  affecting  the  scalenus  anticus  muscle,  which  had  to  be  divided. 

Table  of  the  Chief  Surgical  Affections  of  the  Axilla. 


Enlarged 

Origin  and  progress 

Fluctuation 

Bruit 

Pulsation 

Accompanying  symptoms 

In  connection  usually 

No. 

No. 

No. 

When  not  associated  with 

glands. 

with  disease  of  the 
parts  from  which  the 
lymphatics      come. 
Progress  slow. 

disease  of  the  lymphatics, 
one  of  the  usual  consti- 
tutional affections  will 
be  present. 

Abscess  of 

Origin  as  above.  Pro- 

Yes. 

No. 

No. 

glands. 

gress  rapid,  and  skin 
soon  implicated. 

Subpectoral 

Often     from     injury. 

Not  al- 

No. 

No. 

In  cases  of  doubt  an  explo- 

abscess. 

Progress  rapid. 

ways  per- 
ceptible. 

ratory  puncture  clears 
up  the  diagnosis. 

Cysts. 

Origin  remote.     Pro- 

Yes. 

No  ;  or  only 

No ;  or  only 

gress  slow,  or  none. 

a  '  thud.'" 

communi- 
cated from 
the  artery. 

Aneurism. 

Originating   often   in 
accident.  A  defined 
tumour,       growing 
more  or  less  rapidly. 

Variable. 

Yes. 

Yes.  " 

The  pulse  in  the  affected 
and  sound  arm  will  pro- 
bably differ. 

Ruptured 

Originating   in    acci- 

Probably. 

Yes. 

Very  pro- 

See  the   observations    on 

artery. 

dent.  An  ill-defined 
swelling ;          often 
hardly  increasing  at 
all. 
Origin  remote.     Pro- 

bably not,  or 
very  obscure. 

p.  84  of  vol.  iii. 

Innocent 

No. 

No. 

No 

The  various  effects  of  pres- 

tumours. 

gress  slow. 

sure  on  the  vessels  or 
nerves  may  be  present, 
and  should  be  carefully 
noted  before  proceeding 
to  remove  the  tumour. 

Cancer. 

Origin     less    remote. 
Progress  rapid. 

No. 

No. 

No. 

The  vessels  and  nerves  are 
far  more  likely  to  be 
surrounded  by  the  tu- 
mour, or  even  infiltrated 
with  cancer. 

Langenbeck  recommends  that  the  anterior  surface  of  the  tumour  be  freely  exposed,  the 
muscles  being  divided  as  far  as  may  be  necessary.  In  one  of  his  successful  cases,  both 
pectoral  muscles,  the  deltoid,  and  a  portion  of  the  coraco-brachialis  were  divided.  The 
tumour  is  then  to  be  exposed  by  a  free  division  of  its  capsule,  and  the  vessels  are  to  be  sought 
for  above,  where  they  enter  into  the  tumour.  This  course  he  prefers  to  the  opposite  plan  of 
exposing  the  artery  and  vein  at  the  lower  part,  for  similar  reasons  as  in  the  neck  (see  p.  884). 
The  sheath  of  the  vessels,  infiltrated  by  the  disease,  must  be  carefully  divided  and  stripped 
from  the  vessels,  which  should  only  be  tied  in  the  last  resort.  If  the  great  nerves  be  im- 
plicated in  the  tumour,  so  that  they  cannot  be  cleared  away  from  it,  amputation  will  become 


1   I  mean  with  success  so  far  that  no  fatal  injury  was  done  to  the  parts, 
consequences  of  the  operation. 


The  patient  died  of  the  after 
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necessary.  I  recommend  a  very  careful  study  of  Langenbeck's  cases  to  any  one  who  intends 
to  perform  one  of  these  operations.  A  good  idea  of  the  probable  relations  of  the  tumour  will 
be  found  by  noticing  the  presence  or  absence  of  pricking  sensations  down  the  course  of  the 
nerves,  or  loss  of  their  functions,  of  oedema  and  venous  engorgement,  and  of  alteration  of 
the  pulse.  In  cartilaginous  or  hard  fibrous  tumours,  processes  may  project,  deep  in  the 
axilla,  among  the  vessels  and  nerves,  or  may  run  under  the  clavicle  and  approach  the  sub- 
clavian vessels  and  the  pleura,  and  much  add  to  the  embarrassments  and  dangers  of  the  pro- 
ceeding. This  is  still  more  the  case  when  the  tumour  originating  in  the  neck  has  passed 
down  into  the  axilla,  as  in  Langenbeck's  case,  referred  to  above,  in  which  the  pleura  seems 
to  have  been  freely  exposed,  though  not  opened ;  and  the  patient  afterwards  died  of  pleurisy. 
However,  in  a  case  of  a  large  fatty  tumour  of  the  root  of  the  neck,  which  was  under  my 
care  some  years  since,  at  the  Hospital  for  Sick  Children,  and  which  sent  a  process  down  into 
the  axilla,  the  removal  was  easily  and  safely  effected  from  the  main  Avound  in  the  neck.  A 
drainage-tube  was  passed  through  the  cavity  in  the  axilla,  and  out  below  the  edge  of  the 
pectoralis  major.     The  child  recovered  without  any  deformity  or  bad  symptom.1 

In  cases  of  tumours  which  implicate  the  axillary  vessels,  the  vein  is  often  the  one  which 
is  most  firmly  attached  to  the  tumour.  This  is  a  consequence  partly  of  its  position  and 
partly  of  its  being  (like  all  veins)  more  readily  affected  by  pressure.  Consequently  there  is 
more  risk  of  wounding  the  vein  than  the  artery  in  such  operations.  In  case  of  wound  of 
the  vein,  the  late  Mr.JMoore  recommended  that  the  artery  should  be  secured  as  well  as  the 
wounded  vein,  and  he  used  to  refer  to  a  case  in  which  he  had  adopted  this  practice  successfully. 
He  believed,  on  the  authority  of  this  case,  as  well  as  of  some  of  the  others  quoted  above  in 
which  the  main  artery  and  vein  have  been  tied  in  the  removal  of  cervical  and  other  tumours, 
that  phlebitis  is  less  likely  to  follow,  and  that  the  risk  of  gangrene  is  not  increased  by  the 
ligature  of  the  artery.  I  may  add,  that  when  in  such  operations  the  brachial  plexus  is  also 
injured,  the  limb  should  be  removed  at  once.  I  had  occasion  some  time  since  to  regret  not 
having  followed  this  course.  In  an  attempt  to  extirpate  an  extensive  recurrent  cancer  from 
the  axilla,  I  was  obliged  to  secure  both  vessels.  The  parts  were  very  much  matted,  thickened, 
and  difficult  to  distinguish.  The  patient  died  of  gangrene,  and  on  post-mortem  examination 
a  portion  of  the  median  nerve  was  found  to  have  been  embraced  in  one  of  the  ligatures. 

The  Thorax. 

The  diseases  of  the  thoracic  viscera  being  the  exclusive  province  of  the  physician, 
and  their  injuries  having  been  treated  of  in  our  second  volume,  together  with  the 
surgical  operations  practised  upon  the  pleura,  no  observations  on  the  regional  surgery 
of  the  thorax  are  required  here,  except  a  few  lines  on  the  subject  of  abscesses  in  the  thoracic 
parietes.  Such  abscesses  may  arise  spontaneously  as  the  result  of  acute  or  chronic 
inflammation,  or  may  be  symptomatic  of  disease  of  the  bones.  Diffuse  inflammation  is 
the  most  common  cause  of  the  first  kind  of  abscess.  It  is  a  serious  affection,  being  often 
productive  of  much  distress  by  its  local  action,  as  well  as  testifying  to  the  existence  of  a 
grave  constitutional  malady.  Nelaton 2  speaks  of  a  case  in  which  the  dyspnoea  was  so  great 
as  to  lead  to  the  erroneous  diagnosis  of  visceral  inflammation  ;  an  error  the  more  likely  to  be 
committed  since  the  inflamed  condition  of  the  integuments  forbids  physical  examination. 
Besides,  visceral  inflammation  may  ensue ;  for  the  inflammation  tends  to  spread  inwards,  and 
if  unchecked  leads  to  the  formation  of  abscesses  which  may  extend  beyond  the  walls  of  the 
thorax,  and  make  their  way  into  its  interior.  Active  treatment  is  therefore  necessary.  If 
the  case  is  seen  before  abscess  is  formed,  free  incisions  must  be  made,  and  the  other  means 
adopted  which  have  been  prescribed  in  the  essay  on  Erysipelas  for  the  treatment  of  diffuse 
cellular  inflammation.  If  abscess  have  already  formed,  it  must  be  opened  Avithoxit  delay. 
The  constitutional  treatment  must  be  guided  by  the  general  symptoms,  and  by  the  presence 
or  absence  of  pleuritic  complication — a  fact  which  can  only  be  inferred  from  the  symptoms, 
if  the  condition  of  the  parietes  forbids  direct  examination. 

Chronic  abscess  of  the  chest,  unconnected  with  disease  of  the  bones,  appears  generally 
to  take  place  in  strumous  subjects,  and  often  in  those  who  are  suffering  from  or  predisposed 
to  phthisis.  The  treatment  is  the  same  as  in  other  cases  of  strumous  abscess.  Many  of  those 
cases  which  are  described  in  books  as  abscess  pushing  the  pleura  inwards,  thickening  it,  and 
encroaching  on  the  cavity  of  the  chest,  may  very  likely  have  been  cases  of  limited 
empyema  ;  at  any  rate  they  could  hardly  be  distinguished  from  the  latter  except  by  the  history, 
often  an  obscure  guide  in  a  chronic  complaint.  The  treatment  would  consist  in  laying  them 
open ;  and  if  this  does  not  suffice,  in  providing  a  counter-opening,  and  keeping  them  empty 
by  means  of  a  drainage-tube.  In  some  cases  of  empyema  much  benefit  has  seemed  to  be 
derived  from  a  counter-opening,  and  the  injection  of  iodine  ;  and  the  same  benefit  might  be 
more  confidently  expected  in  chronic  abscess  not  connected  with  the  pleural  cavity,  without 
the  dangers  which  must  be  allowed  to  accompany  the  iodine  injection  in  empyema.3  It  is 
not,  however,  always  easy  to  know  whether  a  small  opening  may  not  exist  into  the  pleura, 

1   Surgical  Treatment  of  Children's  Diseases,  2nd  ed.  p.  371.  -   Path.  Chir.  vol.  iii.  p.  497. 

5  In  one  case,  at  the  Hospital  for  Sick  Children,  iodine  injection  had  been  used  several  times  with 
benefit,  when  suddenly  one  day  the  child  coughed  up  a  quantity  of  the  injection.  This  was  followed  by 
very  severe  bronchitis.  The  same  accident  happened  to  a  child  under  my  care  at  St.  George's  Hospital,  but 
was  not  followed  by  any  alarming  symptoms. 
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or  even  the  tissue  of  the  lung.  An  open  abscess,  whose  wall  is  in  contact  with  the  pleura, 
will  follow  its  movements.  Hence  in  inspiration  its  wall  will  be  drawn  inwards,  and  its 
cavity  filled  with  air,  which  will  be  ejected  in  forced  expiration. 

Most  abscesses,  however,  in  the  walls  of  the  thorax  are  symptomatic  of  disease  of  the 
ribs  or  sternum.  The  disease  is  generally  caries,  though  necrosis  is  sometimes  met  with ;  and 
in  some  cases,  at  any  rate,  it  is  clearly  traced  to  an  injury — usually  fracture  of  the  sternum, 
or  separation  of  its  first  joint.  Thus  Nelaton  (loc.  cit.)  quotes  from  J.  L.  Petit  and  from 
Stalpart  Van  der  Weil  cases  in  which  after  gunshot  contusion,  and  after  a  sword-thrust, 
abscess  formed  on  both  surfaces  (as  it  seems)  of  the  sternum,  and  in  which,  after  cutting 
down  on  the  front  of  that  bone,  the  surgeon  perforated  it  with  the  trephine,  and  evacuated 
the  matter  from  the  anterior  mediastinum.  But  what  the  indications  for  this  proceeding 
were,  the  accounts  appear  too  meagre  to  inform  us.  When,  as  is  more  usual,  the  abscess 
proceeds  from  caries  of  the  rib,  it  appears  better  not  to  be  too  active.  The  partial  resections 
of  the  ribs  Avhich  are  spoken  of  in  foreign  works  on  surgery,  and  which  have  been  chiefly 
practised  in  Germany,  do  not  seem  very  promising  operations,  while  they  are  by  no  means 
free  from  difficulty  and  danger.  The  indications  for  attempting  the  removal  of  a  portion  of 
carious  rib  would  be  if  it  were  evidently  setting  up  pleuritic  irritation,  or  if  it  concealed  and 
shielded  a  sequestrum  on  the  inside  of  the  bone,  which  could  not  otherwise  be  extracted.  In 
accident,  the  indications  for  excision  are — if  the  fractured  portion  conceals  a  wounded  vessel 
or  traumatic  aneurism.  If  the  whole  depth  of  the  bone  be  not  diseased,  the  surgeon  would 
of  course  desire  to  avoid  wounding  the  intercostal  artery,  the  bleeding  from  which  is  often 
troublesome.  In  such  cases  it  would  be  sufficient  to  detach  the  muscles  from  the  upper 
border  of  the  bone,  and  carefully  chisel  away  the  diseased  portion.  But  if  the  entire  thick- 
ness of  the  bone  is  to  be  removed,  a  small  incision  must  first  be  carefully  made  through  the 
muscular  parietes,  and  extended  on  the  director  as  far  as  may  be  necessary  to  separate  the 
muscles  from  both  edges  of  the  rib  to  the  whole  length  which  it  is  proposed  to  remove.  Then 
the  internal  surface  of  the  bone  must  be  freed  from  the  pleura  with  the  handle  of  the  knife, 
or  some  more  appropriate  flat  smooth  instrument,  and  the  section  made  with  a  Hey's  saw.1 

Nelaton  describes,  after  Boyer,  an  operation  for  the  removal  of  diseased  parts  of  the 
sternum,  in  order  to  evacuate  matter  confined  in  the  mediastinum,  and  to  remove  the  source 
of  such  suppuration.  This  has  the  distinction  of  being  one  of  the  most  ancient  surgical 
operations,  and  was  performed  by  Galen.  If  a  surgeon  had  made  up  his  mind  to  make  trial 
of  the  operation,  he  would  need  no  very  precise  directions  for  its  performance ;  as  it  consists 
merely  in  exposing  very  freely  the  surface  of  the  bone,  and  applying  the  trephine  on  all  the 
part  which  appears  diseased ;  but  it  seems  a  doubtful  and  very  hazardous  measure,  and 
could  only  be  justified  by  the  presence  of  severe  dyspnoea,  for  which  no  cause,  except  the 
disease  of  the  sternum,  could  be  discovered.  In  Heyfelder's  work  (p.  308)  will  be  found  a 
notice  of  twelve  cases  in  which  this  operation  had  been  performed  in  modern  times,  and  only 
one  of  which  is  said  to  have  died  from  the  operation.  But  real  evidence  of  success  seems 
wanting  in  the  majority  of  these  cases. 

The  Abdomen. 

Very  little  of  importance  has  been  left  for  our  consideration  in  this  place  as  to  the  regional 
surgery  of  the  abdomen,  except  abdominal  tumours,  since  its  injuries  and  the  surgical  diseases 
of  all  the  viscera — digestive,  urinary,  and  generative— have  been  described  in  separate  essays. 
The  first  consideration  in  determining  on  the  surgical  treatment  of  a  tumour  of  the  abdomen 
is  whether  it  lies  superficial  to  or  beneath  the  muscular  expansion.  It  is  possible  that  tumours 
may  also  form  between  the  muscles,  but  the  circumstance  does  not  seem  to  have  been  put  on 
record.  Superficial  tumours  of  the  abdomen  are  usually  fatty.  Their  superficial  situation  is 
recognised  by  the  ease  with  which  they  move  on  the  deeper  parts,  and  by  their  being 
unaffected  by  the  action  of  the  muscles  ;  the  usual  dimpling  of  the  skin  when  pinched  up  over 
them,  and  their  lobulated  exterior,  proves  their  fatty  nature.  The  only  caution  which  can  be 
required  in  their  removal  is  to  remember  that  occasionally  fatty  tumours  in  the  middle  line  of 
the  abdomen  have  been  found  to  perforate  the  abdominal  parietes ;  and,  although  apparently 
superficial,  to  spring  from  a  root  in  the  subperitoneal  fat.  Such  tumours  are  called  by  French 
writers  '  hernies  graisseuses.' 2  Their  connection  with  the  peritonaeum  varies  in  different  cases. 
The  greater  part,  and  usually  the  whole,  of  the  tumour  is  formed  by  the  subperitoneal  fat 
merely  ;  but  in  some  cases  a  small  process  of  peritonaeum  has  been  found  in  the  centre  of  the 
mass,  having  apparently  been  pulled  down  by  the  traction  of  the  tumour.  At  other  times  cysts 
have  been  found  in  the  fat,  unconnected  with  the  peritonseum.  Usually  these  small  tumours 
require  no  treatment ;  but  several  cases  are  recorded  in  which  symptoms  of  colic  or  of  peri- 
tonitis have  existed,  which  have  been  thought  to  have  depended  on  the  traction  of  the  tumour, 
and  which  at  least  have  subsided  on  the  removal  of  the  latter.  When  such  symptoms  are  present, 
1  here  would  often  be  a  good  deal  of  difficulty  in  distinguishing  the  case  from  one  of  strangulated 
hernia.  In  cases  of  doubt,  it  is  j ustifiable  to  cut  down  and  examine  the  swelling,  taking  care 
to  unroll  the  mass  of  fat  before  cutting  it  away,  for  fear  of  wounding  one  of  these  peritoneal 
pouches ;  but  M.  Nelaton  gives  the  caution  not  to  be  in  too  great  a  hurry  to  operate  on 

1  As  to  the  statistics  of  this  operation,  Heyfelder  says  that  out  of  thirty-seven  cases  of  which  he  has 
accurate  accounts,  eight  died  ;  the  rest  recovered,  and  very  speedily  too.  Operationslehre  unci  Statiatik  der 
Reseetionen,  18UJ,  p.  303.  2  Nelaton,  Path.  Chir.  vol.  iv.  p.  394. 
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these  tumours ;  and  this  advice  coincides  with  that  given  by  Mr.  Birkett  in  the  essay  on 
Hernia  in  all  cases  of  umbilical  hernia,  where  the  symptoms  do  not  very  plainly  indicate 
strangulation. 

Other  superficial  tumours,  whether  innocent  or  malignant,  differ  in  no  respect  in  this 
region  from  their  usual  characters  in  other  parts  of  the  body.  A  word  of  caution  may  be 
given  as  to  diagnosis.  Most  surgeons  must  have  seen  psoas  abscesses  mistaken  for  tumours  of 
the  abdomen — a  mistake  not  very  creditable  to  the  care  of  the  person  who  makes  it,  since  it 
shows  that  he  has  neglected  to  inquire  into  the  history  and  symptoms  of  the  case  ;  but  easy 
enough  to  commit  on  a  mere  cursory  inspection  of  the  part. 

The  deep  tumours  of  the  abdomen,  which  lie  beneath  the  muscleg,  are  next  to  be  distin- 
guished into  loose  tumours,  tumours  of  the  bones,  and  tumours  of  the  viscera  or  peritonaeum. 
Of  the  loose  tumours,  some  lie  in  the  subperitoneal  cellular  tissue.  Among  these  I  would 
especially  call  attention  to  a  tumour  of  the  iliac  fossa  described  by  M.  Nelaton,1  and  of  which 
an  instance  occurred  under  my  own  care.2  It  is  a  firm  rounded  tumour  lying  in  the  venter  of  the 
ilium,  moving  with  tolerable  freedom  under  the  muscular  wall  of  the  belly,  and  with  a  stalk  which 
can  be  distinctly  traced  to  the  inner  surface  of  the  ilium,  near  the  anterior  superior  spine. 
M.  Nelaton  has  seen  more  than  fifteen  cases ;  and  it  is  a  singular  circumstance  that  all  his 
patients  were  women  who  had  borne  children.  This  was  so  in  my  case  also.  He  had 
operated  twice  with  success,  although  in  one  instance  he  had  been  unable  to  avoid  opening 
the  peritoneal  cavity.'  The  tumour  is  of  the  fibrous  or  fibroid  variety,  and  certainly  bears  to 
the  naked  eye  a  strong  resemblance  to  the  recurrent  fibroid ;  but  it  did  not  recur  in  either  of 
M.  Nelaton's  cases,  and  in  mine  for  more  than  a  year,  during  which  I  saw  the  patient  from 
time  to  time,  there  was  no  sign  of  renewed  growth.  In  removing  such  tumours  great  care 
must  be  taken  to  avoid  the  peritonaaum,  if  possible  ;  and  it  is  well  to  be  contented  with  as 
small  an  incision  as  will  suffice  to  expose  the  whole  tumour ;  since  ventral  hernia  will  most 
likely  ensue,  and  the  patient's  comfort  demands  that  the  hernia  should  be  as  small  as 
possible. 

The  singular  peculiarities  of  this  tumour  in  having  always  a  pedicle  from  the  crest  of  the 
ilium,  and  in  occurring  always  in  the  same  form,  and  always,  as  far  as  present  experience 
goes,  in  women  who  have  had  children,  appeared  to  deserve  a  special  notice  for  it ;  but  fibrous 
and  other  tumours  may  of  course  be  found  in  other  parts  of  the  subperitoneal  space.  To  all 
such  tumours  the  same  observation  will  apply,  that  the  surgeon  should  wait  awhile  and  be  in 
no  hurry  to  extirpate  them,  unless  the  fact  of  steady  growth  is  well  ascertained ;  and  that  in 
doing  so  he  must  take  every  precaution  both  to  avoid  danger  from  a  wound  of  the  peritonasum, 
if  possible,  and  to  guard  himself  from  undeserved  blame,  should  the  tumour  adhere  so  firmly 
to  the  membrane  that  its  avoidance  is  impossible. 

Malignant  tumours,  forming  below  the  abdominal  wall,  will  soon  become  fixed,  from 
implication  either  of  the  viscera  or  the  muscles ;  and  thus  the  diagnosis  will  in  all  probability 
be  correctly  made  during  the  interval  of  expectation  above  recommended  in  the  treatment  of 
deep-seated  tumours  which  appear  innocent. 

Tumours  which  enjoy  a  wide  range  of  motion  are  met  with  now  and  then  in  the  abdomen, 
and  are  believed  to  be  in  many  cases  floating  kidneys ;  but  many  of  these  tumours  have  had 
a  range  of  motion  far  beyond  what  the  kidney  can  possibly  obtain.3  In  such  a  case  as  I  once 
heard  of  from  a  friend,  where  a  lump  in  the  belly  could  be  moved  from  a  little  below  the  liver 
in  a  curved  direction  down  into  the  iliac  fossa  and  thence  over  towards  the  middle  line,  always 
maintaining  the  same  limits,  the  loose  body  must  have  been  either  a  foreign  substance  in  the 
intestines,  which  was  unlikely  in  that  case  from  the  direction  and  range  of  its  motion,  or 
more  probably  one  of  those  concretions  in  the  peritoneal  sac  so  well  described  by  Dr.  J.  W. 
Ogle  and  others.4  The  limits  to  the  range  of  motion  of  such  a  substance  might  easily  have 
been  fixed  by  accidental  adhesions.  The  point  is  one  of  not  much  practical  importance,  since 
in  hardly  any  circumstances  would  the  idea  of  cutting  down  on  such  a  substance  be  enter- 
tained ;  yet  if  it  seemed  to  be  setting  up  peritoneal  irritation,  such  a  proceeding  might  not 
be  wholly  unjustifiable. 

The  tumours  of  the  bones  are  generally  malignant,  though  enchondromatous  and  other 
innocent  formations  may  occur.  They  are  found  in  the  iliac  fossa,  or  in  the  pelvis,  by 
examination  from  the  rectum  or  vagina,  or  lying  on  the  spinal  column.  They  are  recognised 
by  their  fixed  condition,  and  the  broad  base  which  always  connects  them  to  the  bone.  They 
frequently  compress,  and  often  implicate,  the  great  veins,  giving  rise   to  oedema  and  venous 

1  Gaz.  des  Hop.  Feb.  18,  1862. 

2  Path.  Soc.  Trans,  vol.  sv.  In  the  operation  the  peritonaeum  was  not  opened,  and  the  patient 
recovered. 

3  Rokitansky  says,  'The  occasional  movability  of  the  kidney  is  owing  to  insufficient  fixation  by 
means  of  the  adipose  fascia,  and  apparently  also  to  an  elongation  of  the  vessels;  ive  sometimes  find  that 
the  kidneys  can  be  moved  from  one  to  two  inches  along  the  spinal  column.'  '  Path.  Trans,  vol.  ii.  p.  188, 
Syd.  Soc.  Trails. 

4  Path.  Soc.  Trans,  vol.  vi.  pp.  204,  208.  Vol.  viii.  p.  212  ;  in  this  case  the  loose  body  was  larger  than 
a  billiard-ball.  Vol.  xii.  p.  89  ;  here  the  loose  body  was  felt  in  a  hernial  sac  before  operation.  Other 
specimens  will  be  found  described  in  the  same  Transactions. 


894  SURGICAL   DIAGNOSIS   AND    REGIONAL   SURGERY. 

congestion  in  the  parts  below.  Some  of  the  more  malignant  of  these  tumours  pulsate,  and 
thus  simulate  aneurism.  The  diagnosis  has  been  spoken  of  in  the  essay  on  Aneurism.  The 
tumours  which  affect  the  spine,  if  they  are  large  enough  to  he  perceptible  externally  and  to 
give  rise  to  symptoms,  are  almost  always  malignant,  and  may  sometimes  be  distinguished 
also  by  examination  from  the  loins.  The  small  exostoses,  so  common  in  old  age  on  the  front 
of  the  column,  do  not  usually  give  rise  to  symptoms,  and  could  hardly  be  felt  from  the  outside 
of  the  body.     None  of  this  class  of  tumours  is  susceptible  of  treatment. 

Tumours  of  the  viscera  of  the  abdomen  constitute  such  a  very  large  class,  and  are  so  very 
complicated  in  their  diagnostic  signs,  that  no  sufficient  exposition  of  the  subject  can  be 
attempted  here.  They  affect  the  liver,  the  omentum,  the  spleen,  kidney,  or  intestine,  the 
general  surface  of  the  peritonaeum,  the  bladder  ;  and  in  the  female  the  uterus,  ovary,  or  broad 
ligament.  Nothing  need  be  said  here  about  the  tumours  of  the  intestines,  or  of  the  female 
generative  organs,  or  of  the  urinary  organs,  since  these  have  been  treated  of  in  the  essays  on 
those  subjects. 

Tumours  of  the  liver  are  recognised  by  their  position,  by  their  comparative  immobility, 
and  by  their  being  situated  in  an  area  beyond  which  the  liver  can  be  recognised  as  extending 
(either  by  touch  or  percussion),  or  at  least  by  the  liver's  dulness  extending  quite  up  to  them ; 
and  when  situated  on  the  edge  of  the  organ  by  their  raising  the  false  ribs.  Such  tumours  as 
are  merely  attached  to  the  liver  l  will  be  more  movable ;  but  it  would  be  difficult  during  life 
to  recognise  these  as  hepatic. 

The  tumours  of  the  liver  met  with  in  surgical  practice  are  either  cystic  or  malignant. 
Sir  B.  Brodie  has  described,  in  his  Lectures  on  Pathology  and  Surgery,  some  cases  of  watery 
cyst  of  the  liver,  in  which  no  proof  was  given  of  the  presence  of  hydatid  animalcules,  and  in 
which  a  cure  was  effected  by  simple  puncture  with  a  trocar ;  in  two  cases  without  any 
symptoms,  in  another  after  severe  inflammation,  and  the  bursting  of  an  abscess  into  the 
intestine,  followed  by  the  discharge  of  a  membranous  bag,  which,  however,  Sir  B.  Brodie  did 
not  regard  as  a  hydatid.2 

Large  hydatid  cysts  are  accompanied  by  considerable  enlargement,  the  tumour  being 
rounded  and  smooth,  fluctuating,  but  less  distinctly  than  the  watery  cyst,  and  with  a  peculiar 
vibration,  due  to  the  presence  of  the  semi-solid  bags  in  the  fluid.3  The  smaller  hydatid 
tumours,  which  are  not  perceptible  externally,  will  net  give  rise  to  any  symptoms.  After 
some  time  ulceration  may  be  expected  to  take  place,  by  which  the  hydatids  are  transferred  to 
some  of  the  neighbouring  viscera,  or  the  sac  suppurates  and  an  abscess  forms,  which  may 
burst  internally  or  externally.  In  the  latter  event,  the  patient  may  survive  ;  the  others  are 
almost  inevitably  fatal.  Space  would  fail  us  to  pursue  the  history  of  the  disease  if  left  to 
itself;  our  only  object  here  is  with  its  diagnosis  and  surgical  treatment.  The  diagnosis  of 
hydatid  cysts  is  to  be  made  from  (1)  an  enlarged  gall-bladder,  (2)  abscess,  and  (3)  cancer. 
Other  ambiguities  may  occur ;  e.g.  when  the  cyst  rises  into  the  thorax  it  may  be  confounded 
with  or  the  cause  of  pleuritic  effusion ;  when  it  lies  in  the  central  part  of  the  abdomen,  with 
aortic  aneurism,  and  other  similar  difficulties  may  be  met  with,  but  these  are  rare.  It  will 
suffice  here  to  point  out  the  ordinary  diagnostic  signs.  In  the  first  place,  then,  hydatids  grow 
without  any  feverish  or  hepatic  symptoms,  which  is  a  strong  point  in  their  diagnosis  from 
abscess  of  the  liver,  and  from  enlarged  gall-bladder.  Otherwise  the  resemblance  of  some 
hydatid  cysts  to  an  enlarged  gall-bladder  is  very  striking ;  and  it  would  be  almost  impossible 
to  tell  the  difference  by  manual  examination  merely,  as  a  reference  to  French's  plate, 
mentioned  in  the  note,  will  show.  Next,  the  smooth  round  surface  of  the  hydatid  swelling 
usually  distinguishes  it  from  the  more  lobulated  mass  formed  by  a  large  cancer  of  the  liver ; 
and,  lastly,  the  fluctuation  and  vibration  of  a  hydatid  tumour  are  in  some  cases  to  be  clearly 
and  easily  distinguished  from  the  semi-solid  feeling  of  cancer.  But  it  must  be  allowed  that, 
in  very  soft  cancers  with  smooth  surface,  if  constitutional  symptoms  be  absent,  as  they  often 
are  in  rapidly-gTowing  medullary  cancers,  the  diagnosis  can  hardly  be  made  without  an 
exploratory  puncture,  which  should  in  such  a  case  always  be  employed.4  I  have  seen  cases  in 
which  the  disease  could  not  possibly  be  diagnosed  without  it. 

When  by  puncture  fluid  (whether  purulent  or  limpid)  is  discovered  superficially  situated 
in  the  liver,  the  question  occurs  whether  it  is  right  to  open  the  collection,  and  if  so,  how  ? 
In  case  of  abscess  it  would  be  advisable  to  open  the  collection  as  soon  as  practicable ;  and 
the  safest  way  is  by  means  of  caustic.  In  the  case  of  a  hydatid  tumour,  it  seems  better 
to  wait  until  the  fact  of  growth  is  decidedly  established ;  since  such  tumours  sometimes 
remain  long  stationary,  and  the  operation  is  a  dangerous  one.  But  if  the  cyst  be  increasing 
in  size,  and  if  it  be  superficial,  the  risk  of  leaving  it  alone  becomes  probably  greater  than 

1  As  the  hydatid  tumour  figured  in  Frerichs  on  '  Diseases  of  the  Liver,'  vol.  ii.  p.  242,  New  Sydenham 
Societi/s  Trans. 

-  The  occurrence  of  simple  cysts  in  the  liver,  and  the  frequent  co-existence  of  that  condition  with  cystic 
degeneration  of  the  kidneys,  is"  illustrated  in  papers  by  Dr.  Bristowe  and  Dr.  Wilks  in  Path.  Soc.  Trans. 
vol.  vii.  and  x. 

:f  This  sensation  is  not  always  perceptible.  Davaine  recommends  that  in  order  to  feel  it,  three  extended 
fingers  be  applied  to  the  most  prominent  part  of  the  tumour,  and  that  percussion  be  made  with  the  middle 
one.     Frerichs,  op.  cit.  p.  242. 

4  It  is  a  measure,  however,  not  absolutely  devoid  of  danger.  Frerichs  (op.  cit.  p.  251)  gives  a  case 
where  death  was  caused  by  tapping  a  hydatid  cyst  and  drawing  off  some  of  its  contents  with  an  exploring 
trocar. 
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that  ot  operating.  Several  plans  are  in  use.  The  one  which  was  till  lately,  I  think,  the 
most  common  in  English  practice,  is  to  make  an  opening  into  the  sac  with  potassa  fusa ; 
other  plans  are  to  cut  down  on  to  the  peritonaeum,  have  the  wound  stuffed  with  charpie  in 
order  to  excite  adhesions,  and  then,  after  a  few  days,  prolong  the  incision  into  the  cyst ;  or 
simply  to  puncture  and  evacuate  the  tumour,  as  was  done  by  Sir  B.  Brodie ;  or  to  keep  the 
puncture  open,  and  establish  a  sinus,  through  which  the  sac  is  washed  out  with  warm  water, 
diluted  alcohol,  solution  of  iodine,  or  even  bile.  Iodine  is  the  fluid  which  has  been  generally 
used ;  but  Frerichs  seems  to  speak  favourably  of  the  use  of  bile  as  causing  less  pain,  and 
correcting  the  putridity  of  the  contents  of  the  sac. 

In  a  very  interesting  paper  published  in  the  '  Med.  Ohir.  Trans.'  vol.  xlix.,  Dr.  John 
Harley  has  related  a  case  in  which  he  effected  the  cure  of  a  large  hydatid  tumour  of  the  liver 
(the  largest  on  record  in  which  operation  has  been  practised)  by  puncturing  the  sac  above  the 
umbilicus  with  a  large  trocar  and  cannula,  tying  in  the  latter  till  it  lay  loose  in  the  wound  it 
had  caused  ;  the  cannula  being  kept  free  from  obstruction  by  a  catheter  passed  through  it 
from  time  to  time,  and  then  supplying  its  place  by  two  or  three  elastic  catheters,  the  size  of 
which  was  gradually  increased  until  three  or  more  of  the  size  of  No.  12  could  be  readily 
introduced.  Iodine  was  freely  injected  through,  these  catheters  from  time  to  time,  and  to 
prevent  decomposition  the  sac  was  freely  washed  out  with  creasote  water,  of  which  on  one 
occasion  more  than  a  gallon  was  passed  through  the  sac,  being  injected  through  one  of  the 
catheters  and  running  out  by  the  others.  Severe  symptoms  occurred  during  the  treatment 
from  haemorrhage  and  discharge  of  bile  into  the  sac.  These  were  combated  by  strict  atten- 
tion to  bandaging,  and  by  the  use  of  injections  of  sulphate  of  zinc  and  nitrate  of  silver. 
Dr.  Harley  appends  to  his  paper  a  synoptical  table  of  the  published  cases  in  which  operative 
measures  have  been  employed,  to  show  the  superiority  of  a  free  puncture  of  the  sac,  and  its 
careful  evacuation,  over  those  plans  of  treatment  in  which  the  latter  point  is  not  secured. 
He  rejects  the  method  of  opening  the  sac  by  means  of  caustic  potash,  as  being  much  more 
painful  and  tedious  than  that  by  the  large  trocar,  while  it  is  not  in  his  opinion  at  all  safer. 
The  point  on  which  he  lays  especial  stress  is  the  necessity  of  providing  free  exit  for  the  cyst- 
membranes,  and  a  constant  discharge  for  the  fluid,  which  if  retained  will  putrefy  and  poison 
the  blood. 

If  there  be  much  redness,  and  the  fluid  seem  very  near  the  surface,  it  may  be  thought 
justifiable  to  open  the  tumour  by  a  simple  incision ;  but  it  is  dangerous,  as  the  least  escape  of 
cyst-fluid  into  the  peritonaeum  may  set  up  fatal  inflammation.  If  by  palpation  or  on 
puncture  the  cyst  is  found  to  have  undergone  calcareous  degeneration,  as  is  not  uncommon, 
no  operative  interference  is  justifiable. 

Tumours  connected  with  the  spleen  and  the  omentum  less  frequently  come  under  the 
surgeon's  notice,  since  they  are  not  the  subjects  of  surgical  treatment.  The  former  are  chiefly 
known  by  their  situation,  and  by  their  raising  the  false  ribs  on  the  left  side,  as  hepatic 
tumours  often  do  on  the  right.  Cystic  or  other  tumours  in  the  omentum  appear  more 
pedunculated  than  visceral  tumours,  and  give  rise  to  few  symptoms  when  solitary  ;  but  the 
colloid  and  other  soft  formations  usual  in  this  part  are  often  merely  part  of  a  general  affection 
of  the  whole  peritoneal  surface,  leading  rapidly  to  death. 

It  is  certainly  theoretically  possible  that  some  of  these  looser  tumours  within  the  abdomen 
should  be  made  amenable  to  surgical  operations  analogous  to  those  on  ovarian  cysts ;  but 
practically  it  will  be  very  difficult  to  find  a  case  in  which  there  shall  be  at  the  same  time 
sufficiently  urgent  symptoms,  and  yet  sufficient  evidence  of  constitutional  immunity,  to  justify 
a  surgeon  in  exposing  his  patient  to  the  incalculable  risks  of  such  an  operation.1 

The  Groin. 

The  fold  of  the  groin  is  one  of  the  most  fertile  regions  for  the  materials  of  surgical 
diagnosis  ;  but  most  of  these  materials  have  been  already  treated  of.  Thus,  in  the  essays  on 
Hernia  and  on  the  Diseases  op  the  Male  Organs,  all  the  difficult  and  complicated  ques- 
tions of  diagnosis  connected  with  hernia,  retained  testicle,  cysts  of  the  spermatic  cord,  and 
all  the  varieties  of  hydrocele,  have  been  studied,  and  the  diagnosis  of  psoas  abscess  has  been 
laid  down  in  that  on  Disease  of  the  Spine.  Artificial  anus,  again,  as  well  as  iliac  abscess, 
and  the  abscesses  forming  round  the  caput  caeci,  have  been  spoken  of  in  the  essay  on  Diseases 
of  THE  Intestines.  The  affections  of  the  skin  of  the  groin,  among  which  intertrigo  is  very 
common,  will  be  found  described  in  Diseases  of  the  Skin  and  Erysipelas.  The  chief  points 
which  remain  for  notice  are  the  affections  of  the  lymphatic  glands,  and  the  rare  instances  of 
bursal  tumours  and  cysts  unconnected  with  the  testis  or  cord.  The  tumour  formed  by  an 
enlarged  gland  may  often  be  confounded  with  a  hernia  ;  but  on  this  point  it  is  only  necessarv 
to  refer  to  the  essay  on  Hernia.  The  mobility  of  the  glands  distinguishes  all  except  that 
which  lies  in  the  femoral  canal.  In  such  cases  the  regions  from  which  the  inguinal  glands 
derive  their  absorbents — viz.  the  lower  limb  (especially  the  toes),  the  wall  of  the  abdomen, 
the  nates,  anus,  and  genitals — must  be  carefully  examined,  for  the  disease  in  the  groin  is  but  a 

1  The  cases  -which  have  occurred  since  the  statement  in  the  text  was  written  of  removal  of  the  spleen 
by  Mr.  Bryant,  M.  Koeberle,  and  others,  appear  to  me  amply  to  justify  it  (see  the  Biennial  Retrospect  of  the 
New  Si/d.  Soc.  for  1867-8,  p.  220),  although  it  is  true  that  the  spleen  has  been  successfully  removed  in  the 
human  subject  by  M.  Pe'an,  and  perhaps  by  other  operators,  as  a  reference  to  the  same  publication  will  show. 
The  cases  which  have  occurred  hitherto  have  been  summarised  by  Mr.  Collyer  in  the  Lancet,  1882,  vol. 
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symptom.  The  after  consequences  of  abscesses  forming  in  these  glands  are  often  formidable', 
since  they  lead  to  ulcers  with  callous  edges,  in  which  often  the  enlarged  and  diseased  gland  is 
to  be  seen,  or  to  sinuses  which  are  often  very  intractable.  In  the  first  place,  the  remains  of  the 
gland  should  be  extirpated  with  the  knife,  or  destroyed  by  some  caustic  ;  the  latter  being  perhaps 
the  best  plan,  as  these  glands  have  little  sensibility.  If  this  does  not  suffice,  the  hard  edges 
are  to  be  destroyed  with  potassa  fusa  ;  or,  as  a  last  resort,  chloroform  is  to  be  administered, 
and  all  the  sinuses  laid  open  to  their  very  bottom  by  free  and  extensive  incisions,  the  hardened 
edges  being  at  the  same  time  pared  away.  The  wound  must  then  be  dressed  from  the  bottom, 
the  patient  kept  at  rest,  and  liberal  diet  given,  if  the  stomach  will  bear  it. 

Cysts  are  sometimes  found  in  the  fold  of  the  groin,  which  are  formed  in  the  bursa  lying 
near  the  hip-joint,  under  the  tendon  of  the  psoas  muscle.  If  this  bursa  communicates,  as  it 
often  does,  with  the  hip-joint,  the  fluid  will  pass  into  the  synovial  cavity  on  pressure, 
and  the  tumour  disappear  on  the  limb  being  relaxed.  If  the  bursa  is  separate,  the  rounded 
tumour  will  be  irreducible.  The  diagnosis  will  be  made  from  a  consideration  of  these 
circumstances,  and  from  the  position  of  the  small  rounded  tumour.  The  treatment  will  be 
that  laid  down  in  the  essay  on  Diseases  of  the  Mtjsculae  System,  vol.  ii.  p.  177  et  sqq. 
More  liable  to  lead  to  error  are  those  cysts  and  those  abscesses  which  lie  in  close  proximity 
to  the  femoral  artery  and  receive  pulsation  from  it.  It  is,  however,  sufficient  to  be  aware  of 
the  occurrence  (however  rarely)  of  such  diseases,  and  of  the  general  rules  for  the  diagnosis 
of  aneurism  (as  laid  down  in  the  essay  on  that  subject),  to  avoid  such  a  catastrophe  as  to 
mistake  an  aneurism  for  a  cyst  or  abscess.  But  much  caution  ought  to  be  used,  remembering 
that  sad  mistakes  have  been  committed  on  the  subject. 

Cysts  of  many  other  kinds  may  form  in  the  groin — sebaceous,  serous,  sanguineous.  Of 
these  the  sebaceous  would  differ  in  no  respect  from  the  ordinary  disease  as  it  takes  place  in 
other  parts.  The  serous  and  other  cysts  are  difficult  of  exact  diagnosis  without  an  operation  ; 
which  should,  however,  be  omitted  until  symptoms  call  for  it.  I  have  seen  a  blood-cyst 
dissected  away  from  the  sheath  of  the  vessels  in  this  part  with  good  results.  The  patient 
was  a  young  woman  under  Mr.  Hewett's  care.1 

Gonnected  with  the  surgery  of  the  groin  a  curions  and  rare  affection  ought  to  be  noticed, 
■which  is  denominated  by  the  German  surgeons  the  '  rider 's-bone,'  and  is  attributed  to  ossifi- 
cation of  the  tendon  of  the  adductor  longus  or  magnus  muscle  as  a  consequence  of  injury ; 
such  as  is  not  uncommon  in  riding,  while  endeavouring  to  maintain  the  grip  of  the  saddle. 
The  following  case,  which  I  quote  by  Mr.  Birkett's  permission  from  a  paper  written  by  him,2 
will  best  illustrate  the  subject : — 

A  gentleman,  56  years  of  age,  was,  in  early  manhood,  much  used  to  riding  on  horseback,  and  regularly 
hunted  three  days  a  week  at  the  least,  being  always  well  up  to  the  hounds.  He  has  always  enjoyed  robust 
health,  and  is  very  muscular.  Twenty-five  years  since,  when  riding  in  a  steeple- chase,  at  about  the  age 
of  thirty,  in  the  act  of  charging  a  fence,  his  horse,  refusing  the  leap,  swerved,  and  he  felt  something  give 
way  'snap'  in  the  upper  and  inner  region  of  the  right  thigh.  Immediately  after  he  felt  he  had  not  his 
accustomed  powerful  'grip'  of  the  saddle.  In  the  evening,  even  so  soon  after  the  accident,  the  thigh 
was  swollen  and  bruised.  It  should  be  stated  that  he  was  neither  thrown  from  his  horse  nor  displaced  m 
the  saddle.  The  muscles  of  the  right  thigh  were  very  weak  for  some  months  afterwards ;  indeed,  the 
adductors  have  never  regained  their  wonted  power.  Both  Aston  Key  and  Liston  were  consulted,  and 
stated  that  they  had  never  met  with  a  like  case.  For  at  that  time  there  existed  a  bony  hardness  in  the 
course  of  the  tendon  of  the  adductor  longus. 

At  this  time  there  is  a  large  exostosis  in  the  region  of  the  right  spine  of  the  pubes,  which  extends 
along  its  horizontal  ramus,  and  seems  to  envelop  the  pubic  attachment  of  the  adductor  longus  muscle. 
The  tendon  of  this  muscle  is  converted  into  bone  at  its  root,  and,  extending  for  three  inches  downwards  in 
its  substance,  a  conical  piece  of  bone  is  clearly  perceptible.  The  apex  of  this  is  pointed,  and  rounded  oft' 
at  its  tip,  as  if  cartilaginous.  In  the  tendon  of  the  left  adductor  longus  there  exists  a  similar  bony 
deposit  about  two  inches  long,  but  no  exostosis  on  the  pubes.  The  other  adductors  are  unaffected  on  both 
sides. 

Prof.  Billroth  has  described  an  ossification  in  the  tendon  of  the  adductor  magnus,  which 
he  found  in  an  after-death  examination  of  an  old  cavalry  man.  It  extended  in  that  muscle 
for  half  an  inch  below  its  attachment  to  the  pelvic  bones.3 

Prof.  Longmore,  of  Netley,  informs  me  that  he  has  seen  the  '  rider's-bone,' '  but  extremely 
rarely. 

A.  similar  local  ossification  of  the  soft  parts,  due  to  pressure  and  irritation,  is  stated  to 
occur  in  the  left  arm  of  the  Prussian  soldiers,  and  is  termed  '  exercise-bone.' i 

Finally,  it  may  be  advisable  to  call  attention  to  the  occasional  occurrence  of  disastrous 
or  even  fatal  haemorrhage  from  the  spread  of  phagedamic,  strumous,  or  cancerous  ulcers  in 
the  groin.  The  diagnosis  of  these  forms  of  ulcer  presents  no  difficulty  in  the  groin  beyond 
what  it  does  in  other  parts  ;  but  this  peculiarity  in  the  relations  of  the  femoral  artery  should 
make  us  more  than  ordinarily  anxious  to  stop  the  spread  of  specific  ulceration  in  the  groin. 
Powerful  caustics,  such  as  potassa  fusa  or  nitric  acid,  are  the  only  local  measures  which  can 
be  trusted  to  arrest  such  of  these  ulcers  as  allow  of  treatment.  The  more  active  forms  of 
cancerous  ulceration  are,  of  course,  hopeless. 

1    Path.  Snr.  Trans,  vol.  ix.  p.  883.  2   Gm/s  Hospital  Reports,  1  SOS. 

5  Devtscli?  Klinik,  1855,  Xo.  27.  *  Virchow,  K.,  Div.  hranhhaften  Geschwi/lste,  vol.  ii.  p.  72. 
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Table  of  the  Chief  Surgical  Affections  of  the  Groin. 


Abscess,  psoas. 

Reducible 

Fluctuation 

External  in- 
flammation 

Impulse  on 
coughing 

Re.-oiiance 

on 
percussion 

Other  chief  symptoms 

Partly. 

Yes. 

No. 

Frequently 

None. 

Evidence    of    diseased    spine. 

Swelling  in  iliac  fossa. 

,,       glandular. 

No. 

Yes. 

Yes. 

No. 

No. 

Probably  other  inflamed 
glands,  and  some  disease  in 
the  parts  from  which  the  ab- 
sorbents come. 

Abscess    from    dis- 

No. 

Yes. 

Varies. 

No. 

No. 

Pain,  involuntary   resistance, 

eased  hip. 

or  grating  on  passive  motion 
of  joint. 

Abscess,  simple. 

So. 

Yes. 

Yes. 

No. 

No. 

Resilience  of  fluid  in  a  limited 
cavity.  Inflammation  of 
neighbouring  skin. 

Enlarged  glands. 

No. 

No. 

Varies. 

No. 

No. 

Wound  or  other  cause  of  irri- 
tation in  parts  from  which 
the  lymphatics  come. 

Cysts. 

No. 

Yes. 

No. 

Very 
seldom. 

No. 

Resilience  of  fluid  in  limited 
cavity.  No  surrounding  in- 
flammation. 

Encysted  hydrocele. 

Partly, 

sometimes. 

Hardly 

perceptible 

No. 

No. 

No. 

Resilience  and  absence  of  in- 
flammation as  above,  with 
transparency.  The  cord  run- 
ning into  the  tumour. 

Hernia,  common. 

Yes. 

No. 

No. 

Yes. 

If  large. 

Disappears  occasionally,  spon- 
taneously, or  on  taxis. 

„      incarcerated. 

No. 

No. 

No. 

Yes. 

If  large. 

Similar  history  at  one  time. 
Has  since  become  irreduc- 
ible. 

„      strangulated. 

No. 

No. 

No,  except 
when  long 
unrelieved. 

Not  usually 

Occasion- 
ally, 

The  sickness,  constipation, 
umbilical  pain,  and  other 
severe  symptoms  attendant 
on  strangulation. 

Retained  testis. 

Partly. 

No. 

No. 

Sometimes, 
but  obscure 

No. 

Absence  of  testis  from  that 
side  of  the  scrotum. 

Varix  of  saphena  vein. 

Yes. 

Yes. 

No. 

Yes(accom- 

panied  by 

a  thrill). 

No. 

Increased  by  pressure  above  ; 
emptied  when  the  circula- 
tion is  stopped  in  the  vein 
below. 

Aneurism. 

No. 

Variable. 

Seldom. 

No. 

No. 

Pulsation  and  bruit  in  most 
cases  ;  affection  of  the  pulse 
in  the  trunk  below. 

Malignant  disease. 

No. 

No. 

No. 

No. 

No. 

Infiltration  of  parts  around 
with  cancer ;  perhaps  en- 
larged glands  and  cachexia. 

Other  tumours. 

No. 

No. 

No. 

Seldom. 

No. 

Gradual  increase  of  the  swell- 
ing, with  absence  of  all  the 
above  and  all  other  special 
symptoms. 

The  Popliteal  Space. 

The  popliteal  space  is  to  be  regarded,  from  a  surgical  point  of  view,  as  a  large  loose  areolar 
interval  in  which  the  great  vessels  and  nerves  pass  behind  the  knee-joint,  and  whose  size  and 
the  laxity  of  its  tissues  allow  them  to  move  freely  out  of  the  way  of  the  ends  of  the  bones 
in  forced  flexion  and  extension.  The  glands  which  lie  in  this  areolar  tissue,  the  tendons  and  the 
bursse  in  relation  with  them,  must  engage  the  attention  of  the  surgical  anatomist  as  well  as 
the  vessels  and  nerves.  It  is  unnecessary  for  us  here  to  go  over  the  familiar  points,  which 
may  be  found  in  any  treatise  on  descriptive  anatomy  ;  but  it  may  perhaps  serve  a  useful  pur- 
pose to  give  an  account  of  the  usual  arrangement  of  the  bursal  sacs  which  are  in  connection 
with  the  tendons. 

In  the  '  Archives  generates  de  Medecine,'  1856,  ser.  v.  torn.  viii.  pp.  313,  426,  M.  Foucher 
has  written  an  elaborate  memoir  on  the  tumour  produced  by  enlarged  bursee  in  the  ham, 
which  will  well  repay  perusal.  M.  Foucher  there  gives  a  description  of  the  usual  arrangement 
of  the  bursse,  which  my  dissections  (though  less  numerous  than  M.  Foucher V)  enable  me  to 
confirm.  There  are  found,  according  to  this  author,  on  the  inner  side  of  the  ham,  two  bursse 
— one  between  the  inner  head  of  the  gastrocnemius  and  the  femur,  which  sends  a  prolonga- 
tion also  between  the  gastrocnemius  and  the  semi-membranosus,  and  is  in  close  contact  with 
the  ligament  of  Winslow.  This  bursa  very  often  communicates  with  the  joint,1  especially  if 
it  is  enlarged.  The  second  bursa,  at  the  inner  side  of  the  space,  lies  between  the  tendon 
of  the  semi-membranosus  and  its  insertion  into  the  head  of  the  tibia.     It  is  of  smaller  size 


1  M.  Foucher  says,  almost  always  in  adults  and  old  persons ;  a  point  which  I  regard  as  verv  doubtful. 
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than  the  preceding,  with  which  it  is  in  contact  ahove,  and  sometimes  in  communication.  In 
such  a  case  this  bursa  may  communicate  with  the  joint,  but  not  otherwise.  Besides  these, 
I  have  found,  but  only  once  out  of  nine  dissections,  a  small  bursa  between  the  tendons  of  the 
semi-membranosus  and  semi-tendinosus,  which  is  probably  an  accidental  formation.  On  the 
outer  side  of  the  space  a  separate  bursa  is  sometimes  found  under  the  outer  head  of  the 
gastrocnemius,  but  more  frequently  merely  a  prolongation  of  the  synovial  membrane.  There 
is  also  usually  a  pouch  of  the  synovial  membrane  of  the  joint,  between  the  front  surface  of  the 
tendon  of  the  popliteus  muscle  and  the  posterior  ligament.  This  pouch  may  be  replaced  by  a 
separate  bursa.  On  the  opposite  (back)  surface  of  the  tendon,  between  it  and  the  external 
lateral  ligament,  lying  close  to  the  peroneal  nerve,  there  is  usually  a  separate  bursa.  A  bursa 
also  occurs  between  the  tendon  of  the  biceps  and  the  external  lateral  ligament,  which  is 
sometimes  found  distended  with  fluid. 

Besides  these  regular  and  natural  structures,  which  can  always  be  recognised  by  dissection, 
there  are  also  found  other  closed  sacs,  which  appear  to  be  diseased  products.  Thus  M.  Toucher 
notices  that,  in  dissecting  the  popliteal  space,  he  has  occasionally  met  with  cysts  having  no 
communication  with  the  joint,  and  not  situated  in  the  position  of  the  tendinous  bursas.  These 
cysts  he  believes  to  be  in  most  cases  dilated  synovialTollicles  ; T  although  he  admits  the  possi- 
bility that  some  of  them  may  be  formed  by  a  hernial  protrusion  of  the  synovial  membrane 
through  an  opening  in  the  ligamentous  capsule,  which  afterwards  becomes  obliterated.2  Other 
cysts  are  found,  though  rarely  in  the  cellular  interspaces,  which  appear  to  be  simply  accumu- 
lations of  fluid  in  the  meshes  of  the  areolar  tissue,  which  have  become  enclosed  in  a  capsule. 
If  we  follow  this  division,  we  shall  have  four  classes  of  cysts  in  the  popliteal  space. 

1.  Bursal  cysts,  or  dilatations  of  the  above-mentioned  bursas  of  the  tendons. 

2.  Follicular  cysts,  or  dilatations  of  the  synoviparous  follicles. 

3.  Synovial  cysts,  or  cysts  formed  by  hernial  protrusions  of  the  synovial  membrane. 

4.  Free  serous  cysts,  or  accidental  cysts. 

It  must,  however,  I  think,  be  allowed  that  the  second  and  third  classes  have  not  yet  been 
proved  to  be  anatomically  distinct  from  each  other. 

The  first  question  which  occurs  in  examining  a  rounded  tumour  in  the  popliteal  space  is, 
whether  it  is  an  aneurism,  an  abscess,  an  enlarged  gland,  a  solid  tumour,  or  a  cyst.  There  is 
usually  very  little  difficulty  in  establishing  the  diagnosis  of  the  latter  form  of  disease — in 
fact,  when  the  cyst  projects  from  the  outer  or  inner  aspect  of  the  limb,  there  can  be  hardly 
any  ambiguity  in  the  matter.  This  is  the  case  in  the  great  majority  of  instances  ;  those  cysts 
being,  as  far  as  I  have  seen,  the  most  common  which  are  formed  by  the  expansion  of  the 
bursa  lying  between  the  femur  and  the  inner  head  of  the  gastrocnemius  Avith  the  semi-mem- 
branosus muscle.  But  when  the  cyst  presents,  as  it  occasionally  does,  in  the  centre 
of  the  space  close  upon  the  popliteal  artery,  it  may  very  closely  simulate  an  aneurism 
at  first  sight.  The  diagnosis  depends  upon  these  particulars: — 1.  The  cyst,  though  it  contains 
thin  fluid,  is  not  altered  in  size  by  compression  applied  while  the  circulation  in  the  artery  is 
arrested  ;  the  aneurismal  tumour  is  emptied  partly  or  entirely  under  similar  treatment,  while 
it  contains  fluid.  2.  The  sound  communicated  to  the  ear  applied  over  the  tumour  is  never  of 
the  same  prolonged  blowing  character  with  that  usually  heard  in  aneurism.  3.  The  pulsa- 
tion communicated  to  these  cysts  is  never  of  the  expanding  character  of  the  pulsation  observed 
in  an  aneurism  with  fluid  contents.  4.  Most  of  these  cysts  can,  in  some  position  or  other 
of  the  limb,  be  dragged  away  from  the  artery,  and  the  pulsation  in  the  tumour  then  ceases 
entirely,  though  that  in  the  artery  continues  unaffected,  which  is  never  the  case  in  aneurism. 
5.  To  these  diagnostic  marks  Mr.  Hart,  in  reporting  a  case  mistaken  for  aneurism,3  has  added 
that  in  rigid  extension  of  the  limb  the  pulsation  of  the  cyst  almost  disappeared.  Finally,  if, 
after  a  very  attentive  examination,  the  surgeon  cannot  yet  make  up  his  mind,  it  will  be 
justifiable  to  clear  up  the  doubt  by  inserting  a  grooved  needle ;  but  this  measure  will  be 
hardly  ever  resorted  to  after  a  sufficient  examination  in  any  case  which  afterwards  proves  to 
be  an  aneurism. 

It  is  impossible  sometimes  to  diagnose  the  nature  and  connections  of  blood-cysts  before 
dissection.     Of  this  the  following  interesting  case  is  an  example  : — A  woman  was  under  the 

1  On  the  nature  of  these  synovial  follicles,  see  Gosselin  in  Mem.  de  V Acad.  imp.  de  Med.  vol.  xvi.  He 
there  establishes  the  following  propositions  : — 

I.  The  articular  synovial  membranes  in  general,  and  that  of  the  wrist  in  particular,  are  provided  with 
prolongations,  or  culs-de-sac,  which  he  calls  '  crypts '  or  '  synoviparous  follicles.' 

II.  The  obliteration  of  the  orifices  of  these  crypts,  and  the  accumulation  of  synovia  in  their  interior,  is 
the  origin  of  the  cysts  in  question  (i.e.  the  ordinary  ganglions). 

These  two  propositions  are  applicable  to  the  knee-joint,  though  the  occurrence  is  less  common  than  in 
the  wrist. 

2  In  dissecting  the  popliteal  space  on  either  side  in  the  body  of  a  woman,  set.  38,  I  found  on  each 
side  a  large  accumulation  of  fluid  in  the  bursa  beneath  the  inner  head  of  the  gastrocnemius.  On  one  side 
there  was  no  communication  with  the  joint,  which  was  perfectly  natural,  and  contained  no  fluid.  On  the 
other  side  the  enlarged  bursa  communicated  with  the  synovial  cavity,  which  also  contained  a  considerable 
quantity  of  the  same  thick  yellow  fluid  as  the  bursa.  But,  besides,  there  was  on  this  side,  adherent  to  the 
posterior  surface  of  the  ligament  of  Winslow,  in  its  centre,  a  very  small  closed  sac,  containing  similar  fluid. 
The  sac  and  the  adjoining  portion  of  the  ligament,  with  its  synovial  lining,  were  removed  from  the  body 
and  carefully  examined.  No  communication  whatever  existed,  but  there  was  a  distinct  pin-hole  depression 
on  the  synovial  face  of  the  ligament,  corresponding  to  the  part  where  the  cyst  adhered.  There  were, 
therefore,  strong  grounds  for  regarding  the  latter  as  formed  by  a  protrusion  of  the  synovial  membrane,  or 
of  une  of  the  above-mentioned  follicles,  through  the  ligament. 

5  Med.  Times  and  Gaz.  1862,  vol.  i.  p.  37Y. 
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care  of  Mr.  Moore,  at  the  Middlesex  Hospital,  for  a  smooth  swelling  in  the  popliteal  space, 
supposed  to  be  a  bursa.  In  a  few  months  after  she  was  first  seen,  the  tumour  appeared  solid, 
deep-seated,  and  was  thought  to  be  a  cluster  of  glands.  Again,  ten  months  later,  it  nearly 
doubled  the  size  of  the  knee,  projecting  backwards  in  lobes  between  the  hamstrings  and 
gastrocnemius.  It  was  doubtful  whether  it  was  solid  or  fluid,  its  feeling  varying  at  different 
examinations.  The  chief  symptom  was  acute  pain  darting  along  the  nerves  to  the  foot. 
Sometimes  she  could  not  bear  a  touch.  On  puncture  with  a  grooved  needle,  slightly  reddened 
serum  escaped,  which,  as  it  flowed,  became  more  and  more  red,  till  at  last  it  became  pure 
blood.  Whilst  the  needle  was  held  steady  in  the  tumour,  she  suddenly  cried  out  from 
excessive  pain  shooting  to  the  foot.  For  three  or  four  minutes  after  the  needle  was  withdrawn, 
the  tumour  remained  soft ;  but  then  acquired  the  same  tension  as  before.  A  tourniquet  was 
applied,  and  the  tumour  cut  into.  The  sensation  to  the  finger  was  exactly  that  presented  by 
the  right  ventricle  of  the  heart.  Nothing  but  blood  and  a  few  fibrinous  coagula  escaped  ;  the 
venous  bleeding  was  very  free.  The  limb  was  amputated,  and  the  disease  then  proved  to  be 
a  cyst,  communicating  with  some  deep  vein,  and  developed  like  a  neuroma  in  the  substance 
of  the  posterior  tibial  nerve,  the  fibrils  of  which  were  expanded  in  all  directions  over  it.1 

Treatment  of  popliteal  cysts. — The  treatment  of  these  cysts  is  usually  successful.  It  may 
be  conducted  on  the  same  principles  as  those  already  laid  down  in  the  essay  on  Diseases  oe 
THE  Muscles  as  applicable  to  enlarged  bursas  of  tendons.  But  the  frequency  with  which  a 
communication  exists  between  the  enlarged  bursas  of  the  hamstring  tendons  and  the  joint, 
and  the  probability  that  the  cyst,  if  seated  in  the  centre  of  the  ham,  may  be  a  protrusion 
from  the  synovial  membrane,  should  make  the  surgeon  very  cautious  in  treating  these  cysts 
by  any  of  the  severer  methods,  such  as  injections  and  setons.  It  is  quire  true  that  such 
methods  have  been  used,  and  successfully,  when  the  cyst  has  been  known  to  communicate  with 
the  knee-joint ;  2  but  they  must  always  be  held  to  be  dangerous,  and  should  not  be  resorted  to 
unless  after  a  patient  trial  of  other  methods  (such  as  puncture,  followed  by  blistering)  which 
are  free  from  any  risk.  These  mild  measures  will  often  succeed  when  combined  with  rest. 
Nor  should  it  be  forgotten  that  the  communication  with  the  joint  is  not  always  obvious  even 
in  cases  where  it  exists.  The  opening  may  be  but  small,  and  pressure  on  the  cyst  may  cause  no 
appreciable  quantity  of  fluid  to  flow  into  the  joint,  unless  applied  for  a  considerable  time  ;  or  the 
opening  being  of  the  nature  of  a  slit,3  may  be  closed  in  the  extended  position  of  the  joint,  though 
open  when  the  knee  is  flexed.  In  any  case,  if  injection  be  the  method  employed,  the  knee 
should  be  kept  firmly  extended.  Iodine  seems  the  best  material  for  injection,  though  alcohol 
and  ether  have  been  successfully  employed.  The  injection-treatment  seems  to  have  been  so 
successful  that  the  difficult  and  dangerous  method  of  excision  ought  not  to  be  resorted  to  in 
any  case;  and  when  the  cyst  communicates  with  the  joint  it  is  wholly  out  of  the  question. 
Setons  shoidd  be  reserved  for  use  on  the  failure  of  injection.  A  safe  and,  at  the  same  time, 
efficient  method  of  treating  these  cysts,  is  to  puncture  them  under  antiseptic  precautions,  and 
after  washing  them  out  with  carbolic  acid  lotion  (1  to  20),  or  chloride  of  zinc  (40  grs.  to  5J.), 
to  insert  a  drainage-tube,  and  apply  an  antiseptic  dressing.  The  limb  during  the-  treatment 
should  be  kept  on  a  back-splint. 

The  diagnosis  between  an  abscess  in  the  ham  and  any  of  the  affections  with  which  it  may 
be  confounded  is  usually  very  easy.  The  inflammatory  appearance  of  the  integuments  would 
suffice  to  distinguish  it  from  a  cyst,  as  well  as  from  a  solid  tumour.4  The  chief  ambiguity 
would  be  between  an  abscess  and.  an  aneurism  in  which  suppuration  of  the  sac  has  taken 
place  ;  or  between  an  abscess  following  injury  and  an  effusion  of  fluid  from  rupture  of  the 
main  vessels.  On  both  these  heads  the  investigation  of  the  pulse  in  the  artery  below  will 
give  important  and  often  decisive  information.  As  to  suppurating  aneurism,  the  history  and 
symptoms  of  aneurism  will  have  existed,  and,  if  the  patient  is  a  person  of  any  intelligence, 
will  not  fail  to  guide  the  'surgeon  to  a  right  conclusion.  In  such  cases  the  aneurismal  bruit 
and  pulsation  bave  generally  been  obliterated  by  the  inflammation.  It  is  true  that  an 
incision  will  be  required,  both  in  the  abscess  and  in  the  suppurating  aneurismal  sac ;  but  it 
is  most  important  not  to  open  a  suppurating  aneurism,  believing  it  to  be  a  simple  abscess, 
since  amputation  may  become  immediately  necessary  ;  a  contingency  for  which  the  surgeon 
should  assuredly  have  prepared  both  himself  and  his  patient.5 

Rupture  of  the  great  vessels  in  the  ham  always,  as  far  as  recorded  cases  show,  implicates 
the  artery.  The  vein  also  may  be  torn  in  cases  of  ruptured  artery ;  but  I  am  unable  to  refer 
to  a  case  where  it  has  been  the  only  vessel  injured.  The  accident  would  be  diagnosed  from 
abscess  by  the  suddenness  of  the  occurrence  of  swelling,  which  comes  on  instantaneously  at  the 
time  of  the  accident  •,  the  absence  of  inflammatory  oedema  or  increase  of  temperature  in  the 
superficial  parts  of  the  ham,  the  loss  of  temperature  in  the  foot,  the  failure  of  circulation  in 
the  loAver  arteries,  and  the  tendency  to  gangrene.6 

The  treatment  of  ruptured  artery  has  been  spoken  of  in  the  essay  on  Aneurism. 

1  Med.- Chi r.  Trans,  vol.  xlix.  p.  20. 

3  Foucher,  op.  cit.  obs.  i.  p.  321.  s  See  a  case  dissected  by  Foucher,  op.  cit.  p.  320. 

4  It  should  be  remembered  that  cysts  may  suppurate  as  well  as  enlarged  glands,  and  that  abscess  mav 
occur  in  or  near  a  solid  tumour  ;  but  then  such  cases  become  abscesses,  and  must  be  so  treated. 

5  Most  readers  will  recollect  the  case,  so  well  described  by  Koux  (Qvarante  Annces,  &c.  vol.  ii.  p.  48), 
in  which  Cullerier  opened  a  suppurating  aneurism  in  the  groin. 

6  Compare  Poland  on  '  Rupture  of  the  Popliteal  Artery,'  in  Guys  Hospital  Reports,  ser.  iii.  vol.  vi. 
I860. 

3  M  2 


900 


SURGICAL   DIAGNOSIS   AND   REGIONAL   SURGERY. 


The  regional  surgery  of  the  popliteal  space  would  be  very  incomplete  without  the  mention 
of  that  which  is  perhaps  the  most  common  cause  of  embarrassment  in  operations  conducted 
in  this  region — -viz.  the  frequent  formation  of  a  sequestrum  in  the  part  of  the  femur  directly 
adjoining  the  popliteal  artery.  This  sequestrum  is  seldom  separated  from  the  vessels  by  an 
invaginating  sheath,  as  is  usually  the  case  in  other  parts  of  the  body.  No  satisfactory  cause 
for  the  commonness  of  the  disease,  or  for  the  frequent  absence  of  the  periosteal  sheath,  seems 
to  have  been  given.  Numerous  accidents  in  the  removal  of  these  sequestra  have  happened  ; 
the  artery  has  been  opened  by  the  knife  or  the  trephine,  or  lacerated  by  the  sharp  edge  of 
the  sequestrum ;  and  cases  in  which  the  loose  bone  has  been  driven  into  the  artery  in  the 
ordinary  movements  of  the  limb  are  on  record,  and  have  been  referred  to  at  vol.  ii.  p.  29fj. 
Hence  much  caution  is  necessary  in  extracting  such  sequestra.  A  free  incision  at  one  side 
(the  outer  is  best)  should  be  made,  and  the  dissection  carried  along  the  face  of  the  bone 
until  the  dead  bone  is  reached.  If  it  be  not  thoroughly  loose,  the  operation  had  better  be 
deferred  till  it  shall  become  so.  If  it  be  found  loose,  it  should  be  gently  raised  from  its  bed 
with  an  elevator,  and  drawn  outwards  with  flap  forceps.  If  the  extent  of  the  dead  bone  be 
too  great  to  allow  of  its  ready  extraction,  it  is  better  to  cut  it  across  with  the  bone-scissors 
than  to  use  any  force.  If,  notwithstanding  all  his  care,  the  surgeon  is  so  unfortunate  as 
to  wound  the  popliteal  or  any  large  artery,  he  must  have  the  circulation  commanded  by 
pressure  on  the  femoral,  while  he  rapidly  enlarges  the  wound  and  ties  both  ends.  Failing 
this,  amputation  has  been  found  necessary,  and  even  death  by  haemorrhage  has  occurred. 


Table  of  the  Chief  Surgical  Affections  of  the  Popliteal  Space. 


Abscess  (simple  or 
glandular). 


Abscess  from  dis- 
eased bone. 


Abscess  from   dis- 
eased joint. 

Bursal  tumour,  or 
cyst. 


Fluctuation 


Pulsation 


Aneurism. 

Aneurism,    suppu- 
rating. 
Rupture  of  artery. 


Glandular  tumour. 


Other  innocent  tu- 
mour. 


Cancer. 


,,      pulsatile. 


Yes. 


Yes. 


Yes. 


Yes. 


Variable. 
Yes. 
Yes. 


Seldom, 
and  never 
expanding. 


No. 


No. 


As  above. 


Variable 
and  varying 
in  different 
parts  of  the 

tumour. 
Sometimes. 


No. 


Seldom, 
and  never 
expanding. 


Yes,  almost 

always. 
Probably. 

Not  usually 


Seldom, 
and  never 
expanding. 

As  above. 


No. 


Yes. 


Bruit 


No  ;  or 

very  rarely 

a  simple 

'  thud.' 

No. 


No. 


No  ;  or 

merely  a 

simple 

'  thud.' 


Usually. 
Usually. 
Variable. 


External  in- 
flammation 


Variation  in 

size  with  the 

pulse 


No ;  or 

merely  a 

simple 

<  thud.' 

As  above. 


As  above. 


Not  usually 


Yes. 


Usually  a 
sinus. 


Usually. 


No. 


No. 
Yes. 
No. 


Usually  not 


No. 


No. 


Seldom. 


No. 


No. 


No. 


No. 


Yes. 

Usually  not 

Cannot 

often  be 

made  out. 


No. 


No. 


No. 


Yes. 


Remarks 


When  dependent  on  lym- 
phatic inflammation, 
there  will  be  disease  in 
the  parts  from  which 
those  vessels  are  derived. 

Thickening  around  the 
bone,  which  can  pro- 
bably be  struck  with 
the  probe. 

Crepitus  of  the  joint  sur- 
faces will,  in  all  proba- 
bility, be  detected  under 
chloroform. 

The  bursal  cysts  can  fre- 
quently be  emptied  into 
the  joint  when  the  leg  is 
bent ;  if  they  pulsate, 
this  can  generally  be 
made  to  cease  by  draw- 
ing them  away  from  the 
artery. 

The  pulse  below  is  proba- 
bly affected. 

The'  history  is  generally 
decisive  ;  the  swelling 
aud  colour  of  the  limb, 
the  loss  of  temperature 
and  the  impending  gan- 
grene, are  also  generally 
unmistakable  symptoms. 

The  same  remarks  apply 
as  to  glandular  abscess. 


This  and  the  preceding 
tumour  cau  usually  be 
drawn  away  from  the 
course  of  the  vessels, 
like  the  bursal  cysts. 

The  rapid  increase  in  the 
tumour  and  the  large 
veins  over  it  are  fre- 
quent symptoms. 

As  above ;  it  is  only  in  rare 
cases  that  the  bruit  simu- 
lates that  of  aneurism. 
The  bone  is  commonly 
enlarged  for  some  dis- 
tance. 
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The  Limbs 


In  the  continuity  of  the  limbs,  the  chief  questions  connected  with  regional  surgery  which 
occur  in  practice  are  those  which  relate  to  the  relative  positions  of  arteries  and  nerves  to 
tumours  or  diseased  portions  of  bone.  Interesting  points  of  surgical  anatomy  are  frequently 
raised  by  these  operations,  but  they  are  too  numerous  and  too  miscellaneous  for  discussion 
here.  An  intimate  and  ready  knowledge  of  anatomy  is  the  chief  requisite  for  safely  con- 
ducting such  operations  ;  but  the  surgeon  must  not  forget  that  tumours  and  abscesses  often  dis- 
place the  structures.  An  instance  of  this  has  been  given  at  vol.  ii.  p.  296,  in  the  displacement 
which  the  femoral  artery  suffers  in  chronic  abscess  of  the  thigh  ;  and  similar  displacements 
are  of  course  still  more  common  when  tumours  grow  among  the  main  vessels  and  nerves  of 
a  limb.  For  this  reason,  in  the  removal  of  such  tumours,  it  is  very  desirable  to  commence 
the  dissection  from  above,  where  the  structures  have  their  natural  position,  and  thence  trace 
them  downwards.  But  the  affections  of  the  limbs  have  been  so  extensively  described  in  the 
essays  on  the  Diseases  of  the  Muscular  System,  Bones,  Joints,  and  Skin,  that  I  must 
refer  the  reader  to  those  essays  for  all  that  is  necessary  on  their  diagnosis  and  treatment. 

T.  Holmes,  1871. 
R,  J.  Godlee,  1882. 
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the  volvme  last  stated.] 


ABD 

ABDOMEN,  abscess  of,  i.  107,  871,  ii.  706  ; 
bums   of,   i.   389 ;  contusion   of,  863 ; 
foreign  bodies  in,  885,  913  ;  gunshot  in- 
juries of,  528;  Injuries  op,   863;  para- 
centesis of,   ii.   745 ;  regional  surgery   of, 
iii.    892 ;    rupture    of  viscera   of,   i.    875 ; 
tumours   of,   iii.    892 ;    wounds    of,    non- 
penetrating, i.  885  ;  penetrating,  887 
Abdominal  aneurism,  iii.   144;  aorta,   liga- 
ture of,  146;  hernia,  see  Hernia  ;  muscles, 
rupture   of,  i.    869 ;    viscera,   rupture    of, 
875 ;    tumours   of,    iii.   894 ;    wounds  of, 
i.  893,  896 
Abrasion  of  cornea,  ii.  42 
Abscess,  i.  99 ;  acute,  102 ;  alveolar,  ii.  447  : 
cheesy,  i.  405;  chronic,  113;  cold.  Ill,  218; 
ftecal,  ii.  707 ;  glandular,  i.  229;  lacunar,  iii. 
380;  lumbar,  ii.  416;  mammary,  i.  108,  iii. 
436 ;  pel  vie,  i.  107;  perinephritic,  175  ;  peri- 
pleuritic  or  retrocostal,  i.  822;  periprostatic, 
iii.  198;post-pharvngeal,i.  110;  psoas,  ii.  416, 
418;  puerperal,  i.  107;  pyaemic,  or  secondary, 
179;  scrofulous,  229;  sinuous,  115;  sub- 
mammary, 109,  iii. 437;  subpectoral,!.  817; 
i  thecal,  ii.  175;  urinary,  iii.  225;  near  joints, 
i.  106  ;   of  abdomen,  107,  ii.  706  ;  from  in- 
jury, i.  871  ;  of  antrum,  ii.  464 ;  of  axilla, 
"iii.  887;  of  bladder,  186;  of  bone,  ii.  287; 
of  brain,  i.  108,  626,  ii.  153;  of  breast,  i. 
109,  iii.  436  ;  of  eyelid,  ii.  117 ;  of  hand,  i. 
Ill ;  of  joints,  ii.  353  ;  of  kidney,  i.  882  ; 
of  mastoid  process,  ii.  152  ;  of  meatus  audi- 
torius,  137;  of  muscles,  162;  of  neck,  i. 
104,  ii.  412,  iii.  884 ;  from  wound,  i.  734  ; 
of  orbit,  108,  ii.  122 ;  of  parotid,  iii.  881  ; 
of  perinseum,  i.  109,  iii.  225 ;  of  pharynx, 
ii.    544 ;   of  popliteal   space,   iii.    899 ;  of 
prostate,  197  ;  obstructing  rectum,  ii.  858; 
of  septum  nasi,  i.  717,  ii.  645 ;  of  spine, 
408,  417 ;  of  testis,  i.  109  ;  of  tonsil,  ii.  489 ; 
diagnosis  of,  i.  103  ;  process  of  formation 
of,  76 ;  complicating  tumour  of  bone,  ii. 
318 
Abscess-knives,  iii.  625 
Absorbent  System,  Diseases  of,  iii.  1 
Absorbents,  see  Lymphatics 
Absorption  of  necrosed  tissue,  i.  85 ;  lymphatic, 
of  venereal  virus,  iii.  311,  315,  320,  322; 
'  physiological,'  of  Hunter,  328,  375 
Absorption  of  cataract,  ii.  87 
Acarus  folliculorum,  ii.  903  ;  scabiei,  929 
Accidents  from  lightning,  i.  398 
Accommodation  of  eye,  ii.  3 


AIR 

Acephalocyst,  iii.  842 ;  and  see  Hydatids 

Acetabulum,  affection  of,  in  hip  disease,  ii  368, 
376;  excision  of,  iii.  752;  fracture  of,  i.  918 

Achillis  tendo,  see  Tendo 

Achores,  ii.  869 

Achorion  Schoenleinii,  ii.  925 

Acids,  mineral,  swallowed,  i.  795 

Acne,  ii.  903  ;  hypertrophies,  629;  indurata, 
903;  rosacea,  904,  629;  sebacea,  904; 
syphilitic,  904 

Acromion  process,  fracture  of,  i.  953 

Active  congestion,  i.  74 

Acupressure  in  aneurism,  iii.  61  ;  in  haemor- 
rhage, i.  354;  of  afferent  vessels,  treatment 
of  inflammation  by,  49 

Acupuncture,  iii.  640 ;  in  hydrocele,  485,  492 

Acute  abscess,  i.  102 ;  bed-sore,  656  ;  hydro- 
cele, iii.  477 ;  necrosis,  ii.  301 ;  orchitis, 
iii.  514;  pyaemia,  i.  176 

Addison's  disease,  ii.  921 

Additamentary  bones,  ii.  311,  346 

Adenitis,  iii.  2,  6 

Adenoid  vegetations  in  naso-pharyngeal 
cavity,  ii.  639 

Adenoma,  i.  281  ;  of  breast,  iii.  439 

Adenomatous  growths  in  larynx,  ii.  692 

Adeno-sarcoma,  or  adenocele,  iii.  442 ;  groups 
or  classification  of,  442  ;  cysts  in,  their 
nature,  443 ;  recurrence  of,  445 ;  syno- 
nymy of,  442  ;  diagnosis  of,  446 

Adhesion,  primary,  i.  299 ;  secondary,  300 

Adhesion  clam,  iii.  416 

Adhesions  in  hernial  sac,  ii.  788 ;  ovariotomy, 
iii.  415 

Adhesive  inflammation,  syphilitic,  iii.  317 

Agalactia,  iii.  441 

Age  at  which  mammary  cancer  is  most  fre- 
quent, iii.  453  ;  influence  of,  on  formation 
of  stone,  252 ;  on  mortality  of  lithotomy, 
280 ;  in  reference  to  diagnosis,  859 ;  to 
excision  of  hip,  756  ;  to  excision  of  knee, 
759  ;  to  hernia,  ii.  747,  748  ;  to  scrofula,  i. 
222,  225;  to  tetanus,  202;  to  tumours 
246 ;  to  union  of  fractures.  445 

Aged  sight,  or  presbyopia,  ii.  3,  6 

Air,  escape  of,  from  chest  wound,  i.  520  ; 
exposure  of  wounds  to,  41  ;  in  veins,  372, 
733  ;  cause  of,  373  ;  examples  of,  372 

Air-douche,  ii.  130  ;  injudicious  use  of,  145 

Air-passages,  entry  of  blood  into,  i.  733  ; 
foreign  bodies  in,  756  ;  injuries  of,  from  me- 
chanical violence,  746 ;  wounds  of,  732, 740 

Air-tampon,  dilatable,  iii.  259 
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ALB 

Albinism,  ii.  922 

Albino,  peculiarities  of  the  eye  in  the,  ii.  51 

Albugo,  ii.  42 

Albuminous  expectoration  after  paracentesis 
thoracis,  i.  840 

Albuminuria  in  burns,  i.  394  note  ;  in  diph- 
theria, ii.  623  ;  in  erysipelas,  i.  168 

Albuminuric  retinitis,  ii.  73 

Alcohol-poisoning,  i.  210.  See  Delirium 
Tremens 

Alcoholic  stimulants,  predisposing  to  inflam- 
mation, i.  38 

Alimentary  canal,  disturbances  of,  in  spinal 
injury,  i.  651 

Alkaline  caustic  solutions  swallowed,  i.  796 

Alopecia,  ii.  930  ;  syphilitic,  iii.  360 

Alteration  theory  of  inflammation,  i.  82 

Alternating  calculus,  iii.  243 

Alveolar  abscess,  ii.  447;  cancer,  see  Colloid; 
haemorrhage,  ii.  482 ;  sarcoma,  i.  273 ; 
tourniquet,  ii.  483 

Amaurosis  following  injuries  of  nerves  of 
face,  i.  716  ;  from  disease  of  teeth,  ii.  466; 
reflex,  206 

Amazia,  iii.  421 

Amblyopia,  a  symptom  of  locomotor  ataxy, 
ii.  223 

Amesbury's  fracture-bed,  i.  447 

Ametropia,  ii.  1 

Ammonia,  fumes  of,  in  chronic  catarrh  of 
tympanum,  ii.  146 

Ammoniacal  solutions  swallowed,  i.  797 

Ammonia?  liquor  as  a  vesicant,  iii.  638 

Amoeboid  movements  of  leucocytes,  i.  73 

Amputating  knives,  directions  for  using,  iii. 
706  ;  saws,  707,  737 

Amputation,  iii.  697 ;  bistorv  of,  697  ;  cir- 
cular, 700;  modified,  702;  flap,  701; 
rectangular  flap,  703 ;  single  flap,  704 ; 
bloodless  method  of,  708 ;  dressing  after, 
709  ;  instruments  for,  706  ;  in  aneurism 
at  root  of  neck,  iii.  115;  in  congenital 
hypertrophies,  799 ;  in  fracture,  i.  428  ;  in 
gangrene,  124,  135,  137,  371;  in  gunshot 
inj  uries,  568  ;  in  haemorrhage,  370  ;  in 
hectic  fever,  189  ;  in  malignant  tumours  of 
bone,  ii.  319  ;  in  pyaemia,  i.  186;  primary, 
in  upper  extremity,  945 ;  of  various  mem- 
bers, see  under  those  heads,  as  Finger, 
Hip,  Thigh 

Amussat's  operation,  ii.  733 

Amyl,  nitrite  of,  as  an  antidote  to  chloro- 
form, iii.  623 

Anaemia,  exciting  ulceration,  i.  23 ;  experi- 
mental induction  of  inflammation  by, 
71 

Anaesthesia,treatment  of,  by  nerve-stretching, 
ii.  220 :    cutaneous,  in    locomotor  ataxy, 
224;  reflex,  206 
Anaesthesia,  local,  iii.  611 

Anaesthetic  leprosy,  i.  20  ;  ii.  179,  913 

Anaesthetics,  administration  of,  to  children, 
iii.  777  ;  in  bronchotomy,  i.  771 ;  in  ortho- 
paedic surgery,  ii.  273  ;  prolonged  exposure 
to,  iii.  67  note.   See  also  Chloroform,  &c. 

Analgesia,  in  locomotor  ataxy,  ii.  224 
Anastomosing  vessels,  enlargement  of,  after 

ligature  or  obstruction  of  artery,  iii.  51 
Anastomosis,  aneurism  by,  iii.  94 
Anatomical  classification  of  tumours,  i.  243; 


ANT 

neck    of    humerus,   fracture    of,   i.    954 ; 
tubercle,  i.  321 

Anchylosis,  fibrous  or  false,  ii.  358  ;  osseous, 
or  true,  359 ;  from  dislocation,  i.  456 ; 
of  crico-arytenoid  articulation,  ii.  703 ; 
deformities  from,  265 ;  subcutaneous  ope- 
rations for,  270,  375,  iii.  824 ;  of  knee, 
&c,  ii.  265 

Anel's  operation  for  aneurism,  iii.  48 

Aneurism,  iii.  24 ;  arterio- venous,  87 ; 
bursting  of,  30,  60  ;  by  anastomosis,  94  ; 
cirsoid,  93 ;  of  lingual  vessels,  ii.  572 ; 
clots  in,  iii.  29,  33 ;  common,  or  encysted, 
25 ;  consecutive,  26  ;  diffused,  24,  26 ;  dis- 
secting, 98  ;  false  and  true,  24,  26 ;  fusi- 
form, 25  ;  hernial,  26  ;  secondary,  on  liga- 
ture of  artery,  i.'  363  ;  traumatic,  iii.  30, 82  ; 
after  fractured  skull,  i.  590;  varicose,  iii. 
87 ;  recurrence  of,  after  ligature,  58 ;  wound 
of,  i.  371 ;  spontaneous  cure  of,  iii.  34;  with- 
out pulsation,  32  ;  symptoms  and  diagnosis 
of,  42  ;  treatment  of,  by  the  old  operation, 
45 ;  by  ligature,  47  ;  by  acupressure  and 
temporary  ligature,  61 ;  by  compression, 
instrumental,  62 ;  direct,  67  ;  digital,  69  ; 
by  flexion,  70  ;  by  manipulation,  72 ;  by 
Esmarch's  bandage,  74 ;  by  galvano-punc- 
ture,  80 ;  by  injections,  76  ;  by  introduction 
of  foreign  bodies  into  the  sac,  78  ;  mistaken 
for  abscess,  i.  103  ;  of  individual  arteries 
and  in  special  organs,  see  their  names 

Aneurismal  diathesis,  iii.  27  ;  dilatation,  25  ; 
diagnosis  between  aneurism  and,  45 ; 
varix,  87 

Angeioleucitis,  iii.  2 

Angeioma,  i.  270.     See  Vascular  Tumour 

Angular  curvature  of  spine,  ii.  406 

Animal  Poisons,  i.  321 ;  influence  of,  on 
the  production  of  boils,  ii.  945 

Animals,  diseased,  wounds  from,  i.  327 ; 
flesh  of,  as  food,  ii.  950,  957 

Animal  vaccination,  iii.  649 

Animation,  suspended,  see  Apnoea 

Ankle,  amputation  at,  iii.  702,  714;  for  gun- 
shot injury,  i.  568  ;  diseases  of,  ii.  389 ; 
dislocations  of,  i.  1090  ;  excision  of,  iii.  765  ; 
for  gunshot  injury,  i.  566  ;  fractures  into, 
1045, 1052;  sprains  of,  991 

Anklet,  lithotomy,  iii.  258 

Ankyloglossa,  ii.  567 

Anuandale's  operation,  iii.  770 

Annulus  migrans,  ii.  560 

Anorchism,  iii.  462 

Anterior  chamber  of  eye,  foreign  bodies  in, 
ii.  46  ;  oblique  dislocation  of  hip,  i.  1072 

Ante-scrotal  urinary  fistula,  iii.  228  ;  plastic 
operation  for,  681 

Anthrax,  see  Carbuncle 

Antidotes  for  snake-bite,  i.  326 

Antimony,  antiphlogistic  action  of,  i.  52 ; 
use  of,  with  mercury,  in  inflammation,  61  ; 
with  aconite,  in  scald  of  larynx,  753 ; 
butter  of,  as  a  caustic,  iii.  653 

Antiphlogistics,  specific,  i.  57 ;  use  of,  in 
treatment  of  inflammation,  50  ;  caution  as 
to,  62 

Antiseptic  method,  i.  41,  84;  in  excision  of 
bones,  iii.  732  ;  of  tongue,  ii.  614  ;  of  vari- 
cocele, iii.  570 ;  in  incision  of  hydrocele, 
488  ;  of  haematocele,  510  ;  in  treatment  of 
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compound   fracture,    i.    422 ;   of  wounds, 
317  ;  on  the  battle-field,  479,  565 

Antrum,  abscess  of,  ii.  4t54 ;  foreign  bodies 
in,  468  ;  polypus  of,  639 ;  variable  extent 
of,  465 

Antyllus,  operation  of,  for  aneurism,  iii.  45 

Anus,  artificial,  i.  901,  ii.  767  ;  in  malignant 
disease  of  rectum,  863 ;  the  eperon  in,  i. 
906 ;  operations  for  formation  of,  see 
Colotomy ;  fissure  of,  ii.  853  ;  fistula  of, 
847  ;  complicated  with  stricture  of  rectum, 
852,  856 ;  imperforate,  iii.  787  ;  injuries 
of,  i.  941  ;  pruritus  of,  ii.  866 ;  ulcer  of, 
853 

Aorta,  abdominal,  aneurism  of,  iii.  144 ; 
compression  of,  145;  ligature  of,  146; 
thoracic,  aneurism  of,  111;  treated  by 
galvano-puncture,  80 ;  change  in,  pro- 
duced by  dorsal  caries,  ii.  415  ;  wound  of, 
i.  858 

Aortic  tourniquet,  iii.  721 

Aphasia,  reflex,  ii.  208 

Aphonia,  ii.  702 ;  in  wound  of  neck,  i.  734, 
745 

Aphthous  ulceration  of  mouth,  ii.  516  ;  of 
tongue,  568 

Apncea,  iii.  829 ;  post-mortem  appearances 
in,  external,  832;  of  brain,  883;  of  heart 
and  vessels,  883 ;  of  respiratory  system, 
883 ;  mode  of  death  in,  834 ;  symptoms 
of,  829 ;  rides  for  treatment  of,  836 ; 
secondary,  830 

Aponeurotome,  iii.  269 

Apoplexy,  convulsive,  i.  205 ;  reflex,  ii.  209  ; 
resemblance  of  its  symptoms  to  those  of 
traumatic  compression,  i.  579 

Arachnida,  bites  of,  iii.  853 ;  parasitic,  850 

Arachnoid  membrane,  blood-cysts  in,  i.  577  : 
traumatic  extravasation  in,  576;  inflam- 
mation of,  see  Meningitis,  cerebral 

Araneida  and  their  bites,  iii.  853 

Arcus  senilis,  ii.  31 

Areola  of  breast,  anatomy  of,  iii.  424 ;  diseases 
of,  459 

Arm,  amputation  of,  iii.  711 ;  aneurism  in, 
107 ;  artificial,  725 ;  osteotomy  in,  827. 
See  Extremity,  upper 

Arnica  in  treatment  of  contusion,  i.  295 

Arsenic  in  treatment  of  lymphatic  tumours, 
i.  269  ;  of  psoriasis,  ii.  897 

Arsenical  paste  as  a  caustic,  iii.  651 

Arteria  centralis  retina?,  embolism  of,  ii.  75 

Arterial  haemorrhage,  i.  365;  varix,  iii.  94; 
vascular  tumour,  i.  271,  iii.  94 

Arteries,  Diseases  of,  iii.  15;  atheroma  of, 
15;  calcareous  degeneration  of,  in  senile 
gangrene,  i.  127  ;  contusion  of,  359,  990  ; 
cretiticatiou  ('  ossification ')  of,  iii.  16  ; 
division  of,  complete,  i.  367  ;  embolism  of, 
iii.  20 ;  foreign  bodies  in,  i.  366  ;  gunshot 
injuries  of,  476;  inflammation  of,  iii.  15; 
laceration  of  external  coats  of,  i.  364 ;  of 
internal  coats,  360  ;  subcutaneous,  367  ; 
ligature  of,  353 ;  in  inflammation  of  the 
limbs,  49 :  (general  pathology  of),  360 ; 
(general  observations  on),  iii.  99  ;  for  liga- 
ture or  injury  of  special  arteries,  see  their 
names,  as  Femoral;  cessation  of  haemor- 
rhage from,  without  ligature,  i.  365  ;  ob- 
struction of,  as  cause  of  inflammation,  23  ; 
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of  gangrene,  363  ;  occlusion  of,  iii.  20 ;  in 
childbirth,  21  :  in  rheumatic  fever,  21  ; 
recurrent  haemorrhage  from,  i.  366  ;  rup- 
ture of,  367  ;  torsion  of,  in  treatment  of 
haemorrhage,  3o4 ;  wounds  of,  358,  iii. 
84  ;  penetrating,  i.  364 

Ar tenotomy,  iii.  647 

Arterio-venous  aneurism,  iii.  87 

Arteritis,  see  Arteries,  inflammation  of 

Arthritic  iritis,  ii.  61  ;  ring,  61 

Arthritis  deformans,  ii.  344,  376,  385 ;  exci- 
sion in,  iii.  733  ;  spuria,  ii.  195 

Articular  ends  of  bones,  diseases  of,  ii.  351 

Artificial  anus,  i.  901 ;  ii.  732,  739  ;  limbs, 
iii.  723 ;  membrana  tympani,  ii.  160 ; 
pupil,  64  ;  respiration,  iii.  836 ;  in  acci- 
dents from  anaesthetics,  623  ;  in  infants, 
836  ;  teeth,  swallowed,  i.  909 

Aspergillus,  ear  fungus,  ii.  136 

'  Aspermatism,'  iii.  563 

Asphyxia,  see  Apncea 

Aspiration  of  abscess,  i.  113  ;  of  bladder,  iii. 
231  ;  of  chest,  i.  839 

Aspirators  for  removing  calculus  debris,  iii. 
290 

Astigmatism,  ii.  2,  6 

Astragalus,  dislocation  of,  i.  1100;  excision 
of,  iii.  768,  772  ;  fracture  of,  i.  1051 

Astringents  in  haemorrhage,  i.  353 ;  in  in- 
flammation of  tympanum,  149 ;  in 
purulent  ophthalmia,  18 

Ataxy,  Locomotor,  see  Locomotor 

Atheroma,  iii.  15 

Atlas,  disease  of,  see  Atlo-axial ;  dislocation 
of,  i.  683  ;  fracture  of,  684 

Atlo-axial  disease,  ii.  421 

Atmospheric  germ  theory,  i.  41  note,  89 

Atonic  ulcer,  i.  146 

Atony  of  bladder,  iii.  191  ;  diagnosis  of,  from 
enlarged  prostate,  202 

Atresia  narium,  ii.  631 ;  oris,  iii.  783 

Atrophy  of  bone,  i.  401,  ii.  331 ;  of  breast, 
iii.  434 ;  of  cellular  tissue,  reflex,  ii.  210  ; 
of  glands,  iii.  7  ;  of  muscles,  ii.  163  ;  from 
injury  of  nerves,  195  ;  from  acute  neuritis, 
179  ;  reflex,  209  ;  of  nerves,  183  ;  of  optic 
nerve,  72;  of  prostate,  iii.  204;  of  testis, 
515,517,563:  of  veins,  153 

Atropia,  hypodermic  injection  of,  iii.  650 

Atropine,  use  of,  in  iritis,  ii.  62 

Attached  foetus,  iii.  779 

Auditory  nerve,  injuries  of,  i.  617 

Aura  hysterica,  i.  239 

Auricle,  tumours  of,  ii.  132.  See  also  Ear, 
erternal 

Autoplasty,  iii.  660 ;  closure  of  uterine  fis- 
sures by, 420 

Aveling's  transfusion  apparatus,  i.  357 

Axilla,  abscess  of,  iii.  887 ;  aneurism  in, 
104;  enlarged  glands  of,  extirpated,  889 ; 
exostoses  in,  889 ;  regional  surgery  of, 
887  ;  table  of  chief  surgical  affections  of, 
890 ;  tumours  of,  889 ;  their  removal,  890 

Axillary  artery,  injuries  of,  iii.  105,  108  ; 
ligature  of,  107  ;  rupture  of,  in  dislocation 
of  humerus,  i.  983;  glands,  enlargement 
of,  iii.  889 

Axis,  disease  of,  see  Atlo-axial ;  fracture  of, 
i.  685  ;  gunshot,  wound  of,  G8G 

Azygos  vein,  wound  of,  i.  858 


906 


INDEX. 


BAC 

BACK,  Injuries  of  the,  i.  629 ;  sprains 
of,  630 

Bacteria,  i.  100,  see  Septic  organisms 

Balanitis,  iii.  381 

Bandage,  Esm arch's,  iii.  708  ;  employment 
of,  in  aneurism,  74 

Bandages,  iii.  626  :  circular,  626  ;  compound, 
629;  figure-of-8,  627;  four-tailed,  630; 
handkerchief,  631 ;  immovable,  631 ;  jaw, 
i.  723 ;  many-tailed,  iii.  630 ;  scalp,  628  ; 
simple,  626  ;  spiral,  626  ;  suspensory,  630  ; 
T-,  single  and  double,  629 

Bar  at  neck  of  bladder,  iii.  190 

Barbadoes  leg,  ii.  915 

Bar-shot  calculi,  iii.  242 

Barwell's  mode  of  operation  for  knock-knee, 
iii.  825 

Base  of  the  skull,  fracture  of,  i.  585 

Bath,  use  of  hot-air  or  vapour,  in  inflamma- 
tions, i.  48 ;  in  treatment  of  phagedsena, 
142 

Battey's  operation,  iii.  418 

Beaked  sound,  iii.  201 

Bed-sores  after  fractured  spine,  i.  656,  669 

Bees,  stings  of,  i.  323,  iii.  854 

Belloc's  sound,  ii.  636 

Bending  of  bones,  i.  410 

Biceps  femoris,  rupture  of,  ii.  160 

Bifurcated  funis,  congenital,  iii.  794 

Bilateral  lithotomy,  iii.  265 

Bilharzia  hsematobia,  iii.  845 

Biliary  fistula,  i.  900 ;  congenital,  iii.  793 

Birth,  distortions  originating  during,  ii.  247 

Bistouri  cache,  iii.  263 

Bistouries,  iii.  625 

Bistournage,  i.  85 

Bistoury,  use  of,  in  herniotomy,  ii,  786 ;  in 
suppurations  of  soft  parts,  i.  57 

Bites  of  venomous  insects  and  reptiles,  iii. 
853 

Bi trochanteric  measurement,  i.  1003 

Black  cataract,  ii.  86 

Bladder,  abscess  of,  iii.  186 ;  atony  of,  from 
distension,  191;  bar  at  neck  of,  190; 
bursting  of,  from  accumulated  secretion,  i. 
924,  iii.  233  ;  calculus  of,  iii.  251 ;  in  female, 
308  ;  cancer  of,  189  ;  catarrh  of,  184,  202  ; 
dilatation  of,  187  ;  diseases  of  (synopsis), 
181 ;  engorgement  and  overflow,  193 ; 
digital  exploration  of,  194 ;  extroversion 
or  exstrophy  of,  180;  plastic  operation 
for,  688  ;  fistula  of,  186  ;  (in  female)  418  ; 
foreign  bodies  in,  i.  925 ;  gunshot  wounds 
of,  532,  536 ;  haemorrhage  from  (haema- 
turia),  iii.  176;  hernia  of,  190;  hypertrophy 
and  sacculation  of,  187  ;  inflammation  of, 
acute,  174,  182;  chronic,  183;  inflamma- 
tion of,  after  lithotrity,  299,  301  ;  injuries 
of,  i.  919;  inversion  of,  iii.  190;  irritability 
of,  192;  malformations  of,  180;  paralysis 
of,  191 ;  perforation  of,  in  lithotomy,  282  ; 
perverted  sensibility  or  neuralgia  of,  192  ; 
protrusion  of,  from  wound,  i.  892  ;  per 
rectum,  iii.  230;  above  the  pubes,  230; 
through  the  symphysis,  231  ;  rupture  of, 
i.  923,  iii.  233;  sacculation  of,  304; 
spasm  of,  192;  suppuration  of,  186;  tu- 
bercle of,  189 ;  tumours  of,  fibrous,  188 ; 
villous,  188  ;  epithelial,  189  ;  cancerous, 
189  ;  ulceration  of,  186  ;  wound  of,  i.  923 
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Bleeding.  See  Blood-letting,  Hemorrhage, 
Venesection 

Blennorrhagia,  iii.  312,  374;  syphilitic,  375. 
See  Gonorrhoea 

Blennorrhea,  iii.  380 

Blind  boil,  ii.  944 ;  fistula,  840 

Blindness,  colour,  ii.  78  ;  intermittent,  78  ; 
from  injury  of  face,  i.  716;  from  pressure 
on  optic  nerve,  615 

Blisters,  iii.  638;  in  inflammation,  i.  47;  in 
keratitis,  ii.  34 

Blizard's  probe-pointed  knife,  iii.  262 

Blood  in  erysipelas,  i.  163  ;  heat  of,  in  in- 
flammation, 13  note;  changes  in,  during' 
the  inflammatory  process,  16,68;  morbid 
conditions  of,  as  cause  of  inflammation, 
22 ;  entrance  of  water  into,  in  drowning', 
iii.  833 ;  extravasation  of,  in  contusions, 
i.  293;  in  injuries  of  abdomen,  870;  in 
injuries  of  the  head,  574,  589  ;  dissemina- 
tion of  malignant  tumours  by,  250 ;  pri- 
mary syphilis  from  inoculation  of,  iii.  349 ; 
transfusion  of,  i.  356;  entozoa  m,  ii.  91(5, 
iii.  580.  See  also  Hemorrhage,  Hema- 
ti  mesis 

Blood  calculus,  iii.  250 

Blood  clots,  organisation  of,  i.  294, 437.  See 
Clot 

Blood  cyst,  i.  274 ;  in  arachnoid  membrane, 
577;  in  auricle,  ii.  132;  of  groin,  iii. 
896 ;  of  mouth,  ii.  525 ;  of  popliteal 
space,  iii.  898 

Blood-letting,  iii.  643  ;  in  aneurism,  36;  in 
treatment  of  erysipelas,  i.  171;  in  trau- 
matic intracranial  inflammation,  624 ; 
in  gunshot  wounds  of  chest,  526 ;  in 
wound  of  lung,  830 ;  local,  in  treatment 
of  inflammation,  48 ;  as  antiphlogistic, 
50 ;  effects  of  puncturing  nerve  during, 
ii.  188 

Blood  marriages,  a  cause  of  congenital  deaf- 
ness, ii.  132 

Blood-poisoning,  congenital,  ii.  352.  See 
Pyemia,  Septicemia 

Blood  poisons,  specific,  ii.  333 

Blood  tumour  of  scalp,  iii.  872 ;  of  septum 
nasi,  i.  717.     See  Hematoma 

Blood-vessels,  contusions  of,  i.  990;  dila- 
tation of,  in  inflammation,  73  ;  injury  of,  in 
contusions,  291 ,  805 ;  reflex  contracture 
of,  ii.  204 ;  rupture  of,  in  lower  extremity, 
i.  994 

Blows,  as  cause  of  fracture,  i.  405  ;  on  epigas- 
trium, fatal,  864.     See  Contusion 

Boil,  ii.  943 ;  blind,  944 

Bone-earth  calculi,  iii.  248 

Bones,  Diseases  of,  ii.  276;  absorption 
of,  293,  299 ;  atrophy  of,  314,  331  ; 
bending  of  (green-stick  fracture),  i.  410, 
cancerous  affection  of,  285;  caries  of,  ii. 
289 ;  caseous  deposits  in,  406 ;  changes 
in,  from  nerve  injury,  195;  chronic 
abscess  of,  287 ;  contusion  of,  i.  570, 
990  ;  cysts  of,  ii.  328 ;  death  or  gangrene 
of  (necrosis),  293 ;  dislocations  of,  see 
Dislocations ;  entozoa  in,  329 ;  exfoliation 
of,  296,  301  ;  fractures  of,  see  Fractures 
and  names  of  bones  ;  gunshot  injuries  of, 
i.  466,  541 ;  with  impaction  of  bullet, 
482;   hydatids   in,    ii.   329;   hypertrophy 
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of,  307,  830;  inflammation  of,  276; 
mollities,  812 ;  morbid  conditions  of, 
predisposing  to  fracture,  i.  401  ;  osteo- 
aneurism,  ii.  320 ;  osteo-myelitis,  285 ; 
ostitis,  276,  278;  periostitis,  280;  rheu- 
matic and  gouty  affections  of,  311 ;  repro- 
duction of,  after  necrosis,  800 ;  after 
excision,  iii.  788 ;  strumous  affections 
of,  i.  224,  ii.  803 ;  syphilitic  affections 
of,  306,  iii.  361;  congenital,  806; 
tubercle  in,  ii.  304 ;  tumours  of,  malignant, 
315 ;  non-malignant,  821  ;  ulceration 
of,  carious,  289 ;  phagedenic,  292  ;  can- 
cerous, 320 ;  wounds  of,  332 

Bones  and  Joints,  Excision  of,  iii.  732 

Bony  anchylosis,  ii.  359 ;  growths,  see  Exos- 
tosis ;  in  breast,  iii.  450 

Boracic  acid  dressings  after  amputation  of 
penis,  iii.  587 

Bougies,  use  of,  in  gonorrhoea,  iii.  389  ;  in 
stricture  of  oesophagus,  i.  798;  of  rectum, 
ii.  859  ;  of  urethra,  iii.  212 

Bowel,  see  Intestine 

Bowman's  operation  for  epiphora,  ii.  112 

Box  on  the  ear,  ii.  140 

Bozemann's  suture,  iii.  636 

Brachial  artery,  ligature  of,  iii.  104  ;  wound 
of,  646 

Brachymetropia  or  myopia,  ii.  2 

Brain,  abscess  of,  i.  108,  ii.  156;  from 
injury,  i.  622 ;  bullets  lodged  in,  497, 
507 ;  compression  of,  575 ;  concussion 
of,  489,  598,  621;  condition  of,  in 
alcohol  poisoning,  210;  after  death  by 
apncea,  iii.  833 ;  contusion  of,  i.  604 ; 
disease  of  membranes  of,  after  scalp  wound, 
572;  extravasation  in,  579;  inflamma- 
tion of,  traumatic,  609,  619  ;  reflex,  ii.  208; 
protrusion  of  (hernia),  610  ;  congenital,  iii. 
874 ;  softening  of,  syphilitic,  362 ;  traumatic, 
i.  622 ;  from  ligature  of  common  carotid, 
iii.  130 

Brandy,  administration  of,  in  collapse,  i.  383 

Brasdor's  operation  for  aneurism,  iii.  116 

Breast,  Female,  Diseases  of,  iii.  421  ; 
abnormal  secretion  of,  441  ;  abscess  of,  i. 
108,  iii.  486;  adenocele  of,  442,  and 
see  Adeno-sarcoma ;  adenoma  of,  439 ; 
amputation  of,  432 ;  anatomy,  surgical, 
of,  421 ;  anatomy  of  nerves  of,  426 ; 
atrophy  of,  434 ;  bony  or  osteoid  growths 
in,  450 ;  cancer  of,  i.  283,  iii.  451  ;  its 
varieties,  tuberous  and  cystiform,  452 ; 
age  at  which  developed,  453 ;  progress 
of,  455 ;  ulceration  of,  456 ;  treatment 
of,  457 ;  chronic  induration  of,  489 ; 
colloid  tumour  of,  451  ;  congestion 
of,  with  milk,  441 ;  contusion,  effects 
of,  440 ;  development  of,  423 ;  diag- 
nosis of  diseases  of,  427 ;  duct-cysts 
of,  446 ;  enchondroma  of,  450  ;  fibro- 
plastic growths  of,  450 ;  functional  dis- 
orders of,  441  ;  galactocele  of,  448 ;  hv- 
datids  in,  450  ;  hyperesthesia  of,  440  ; 
hvpertrophy  of,  433;  hysterical  affection 
of,  i.  237;  inflammation  of,  iii.  434;  li- 
poma of,  449 ;  malformations  of,  viz.  ab- 
sence, 421;  plurality,  421;  imperfection 
of  ducts,  426 ;  neuroma  of,  450 ;  sero- 
cysts  of,  448 ;  strapping  the,  431  ;  treat - 


GAL 

ment,  general  principles  of,  430;  vascular 
growths  of,  449 ;  nipple  and  areola  of, 
diseases  of,  459 

Breast,  male,  diseases  of,  iii.  460 

Bright's  disease,  lithotrity  in  patients  affected 
with,  iii.  304 

Bromine  as  a  caustic,  iii.  653 

Bronchi,  foreign  bodies  in,  i.  758,  761 

Bronchitis  after  wound  of  neck,  i.  735,  7<!l ; 
scrofulous,  224 

Bronchocele,  simple,  iii.  592 ;  fibrous,  592 ; 
pulsating,  593 ;  cj  stic,  593 ;  endemic. 
591  ;  treatment  of,  by  iodine,  594 ;  by 
setons,  594 ;  by  tapping,  594  ;  by  extirpa- 
tion of  gland,  595  ;  exophthalmic  ,  597. 
See  also  Goitre 

Bronchotomy,  i.  771.  See  Laryngotomy, 
Tracheotomy 

Bronzed  skin,  ii.  921 

Bruise,  see  Contusions 

Bruit,  aneurism al,  iii.  42;  in  arterio-venous 
aneurism,  iii.  90  ;  in  wound  of  heart,  i.  848 

Bryant's  double  splint,  i.  1016 

Bubo,  gonorrhoeal,  iii.  882 ;  venereal,  sup- 
purating, 316,  332  ;  indolent,  320 

Bubon  d'emblee,  iii.  875 

Bubonocele,  ii.  797 

Buchanan's  method  of  lithotomy  with  the 
angular  stall',  iii.  267 

Buck's  apparatus  for  treatment  of  fractured 
thigh,  i.  1018 

Buckston  Browne's  air  tampon,  iii.  259 

Buffy  coat,  i.  16 

Bullaa,  ii.  869,  882 

Bullets,  extraction  of,  i.  481 ;  injuries  by 
various  kinds  of,  466 ;  lodgment  of,  470 ; 
in  abdomen,  533  ;  in  bones,  482  ;  in  brain, 
497,  507  ;  in  penis,  588 ;  in  testicle,  540  ; 
spent,  470 

Bullous  exostosis,  ii.  325 

Bunion,  ii.  936 

Btjkns,  i.  387  ;  amputation  in,  398 ;  appli- 
cations in,  396 ;  classification  of,  387  ; 
cicatrix  from,  iii.  691  ;  contracted  cicatrix 
from,  i.  397  ;  periods  of,  390  ;  statistics  of, 
391  ;  from  lightning,  398  ;  of  larynx,  751  ; 
ulceration  of  intestine  in,  891,  394 

Bursa  patellae,  affections  of,  ii.  176 

Bursa?,  affections  of,  ii.  176,  334 ;  enlarged, 
of  neck,  iii.  885  ;  of  popliteal  space,  897  ; 
of  tendons,  affections  of,  ii.  176 

Bursal  tumour,  palmar,  ii.  173 

Bursitis,  ii.  178 

Busy  delirium,  i.  212 

Butcher's  saw,  iii.  737 

Buttock,  contusion  of,  i.  915;  aneurism  in, 
iii.  148 

Button  suture,  iii.  636 


CACHEXIA,  cancerous,  i.  286,  iii.  644 
Cadaveric  boils,  ii.  945  ;  warts,  940 
Caesarian  section,  iii.  420;  mouth-to-mouth 

insufflation  in,  837 
Calabar  bean,  in  treatment  of  tetanus,  i.  209 
Calcaneo-astragaloid'joint,  disease  of,  ii.  390  ; 

excision  of,  iii.  770 
Calcaneum,  dislocation  of,  i.  1103;  excision 

of,  iii.  770;  fractures  of,  i.  1052;  tumour 

of,  ii.  318 
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Calcareous  degeneration  of  arteries,  iii.  16 ; 
deposits  on  auricle,  ii.  132  ;  in  cornea,  42  ; 
in  rnembrana  tympani,  144 

Calculous  nephralgia,  iii.  173  ;  pyelitis,  174 

Calculus,  nasal,  ii.  633  ;  prostatic,  iii.  200 ; 
renal,  178,  240 ;  operations  for,  see 
Nephrotomy,  Nephrolithotomy,  Nephrec- 
tomy ;  salivary,  ii.  526,  iii.  881  ;  urinary, 
235 ;  age  at  which  it  occurs,  252  ;  alter- 
nating, 243 ;  animal  portion  of,  241  ; 
classification  of,  241 ;  composition  of, 
uric  acid,  245 ;  urate  of  ammonia,  245 ; 
uric  or  xanthic  oxide,  246 ;  oxalate  of 
lime,  246  ;  cystic  oxide,  247  ;  phosphate  of 
lime,  248  ;  triple  phosphate,  248 ;  fusible 
phosphates,  249 ;  carbonate  of  lime,  249  ; 
fibrinous,  249 ;  uro-stealith,  250 ;  blood, 
250  ;  ferric  oxide,  250  ;  formation  of,  240  ; 
physical  characters  of,  241  ;  section  of, 
242 ;  nucleus  of,  243  ;  sexual  liability  to, 
252  ;  tests  for.  245 ;  in  bladder,  251  ; 
encysted,  187,  251,  277;  adherent,  278; 
of  unusual  size,  264,  276 ;  situation  of, 
297 ;  symptoms  of,  253 ;  sounding  for, 
254 ;  non-discovery  of,  after  operation,  274 ; 
recurrence  of,  after  lithotrity,  3U5  ;  mode 
of  death  in,  255 ;  solution  of,  by  internal 
remedies,  255  ;  by  solvent  injections,  256  ; 
formed  on  a  bullet,  i.  532 ;  following  frac- 
ture of  spine,  668 ;  in  the  Female,  308  ; 
obstructing  labour,  309 ;  operations  for, 
310;  in  intestine,  911;  in  prostate,  iii. 
200 ;  in  urethra,  extraction  of,  256 ;  in 
veins  (phlebolithes),  162  ;  operations  for, 
see  Lithotomy,  Lithotrity 

Calf,  vaccination  from  the,  iii.  649 

Callisen's  operation,  ii.  733 

Callous  ulcer,  i.  146 

Callus,  formation  of,  i.  431,  434  ;  provisional, 
432  ;  permanent,  432  ;  intermediate,  434  ; 
compression  of  nerves  and  vessels  by,  450 

Calomel  fumigation,  iii.  366 

Calvarium,  see  Skull 

Canaliculi,  obstruction  of,  ii.  110 

Canalisation  of  bone,  ii.  277 

Cancellous  tumours  of  bone,  i.  266,  ii.  325 

Cancer  after  injury  of  spine,  i.  634.  See 
Carcinoma,  Epithelioma,  Sarcoma,  Scirrhus 

Cancer-cells  in  urine,  iii.  205 

Cancerous  cachexia,  i.  286 :  iii.  544  ;  inherit- 
ance, i.  245:  ulcer,  152;  of  bone,  ii.  320; 
of  soft  palate  and  tonsils,  497 

Cancroid,  see  Epithelioma 

Cancrum  oris,  i.  142 

Cannon-balls,  wounds  from,  i.  471 

Cannula,  tracheotomy,  i.  770,  778 ;  para- 
centesis, 889 

Cantharides,  blister  of,  iii.  638  ;  in  impotence, 
561  ;  cystitis  from,  183 

Capelline  bandage,  iii.  629 

Capillary  vascular  tumour,  i.  270 

Capsular  cataract,  ii.  82 ;  ligament  of  hip, 
anatomy  of,  i.  1056 

( 'upside  of  lens,  operations  on,  ii.  90,  102 

Carbolic  acid,  employment  of,  as  an  anti- 
septic dressing,  i.  318;  in  compound  frac- 
t  ure,  422;  injection  in  erysipelas,  172  ;  in 
hydrocele,  iii.  487  ;  hypodermic  injection 
of,  in  spinal  disease,  ii.  410 

Carbolised  catgut  ligature,  iii.  100 


CAT 

Carbonate-of-lime  deposit  in  urine,  iii.  239  ; 
calculus,  249 

Carbonic  acid,  death  from  inhalation  of,  iii. 
835 

Carbuncle,  ii.  949  ;  causes  of,  950 ;  seat  of, 
951  ;  symptoms  of,  951  ;  treatment  by 
incision,  952  ;  by  caustics,  953 ;  by  consti- 
tutional remedies,  953  ;  by  pressure,  953  ; 
facial  or  malignant,  954 

Carbuncular  diathesis,  ii.  950 

Carcinoma,  spheroidal-  or  glandular-celled,  i. 
282  ;  hard  (or  scirrhus),  282 ;  soft  (medul- 
lary or  encephaloid),  283  ;  squamous-celled 
(or  epithelioma),  286;  cylindrical-  or 
columnar-celled,  287  ;  colloid,  288  ;  villous, 
289;  melanotic,  289;  treatment  of,  289; 
after  injury  to  spine,  634  ;  of  various  organs 
and  systems,  see  under  their  names,  e.g. 
Cicatrices,  Glands,  Lye,  Testicle 

Carden's  method  of  amputation  by  single 
flap,  iii.  704,  718 

Caries  of  bone,  ii.  289  ;  excision  in,  iii.  734  ; 
syphilitic,  ii.  307 ;  iii.  361 :  of  skull  after 
scalp  injury,  i.  571  ;  of  spine,  ii.  401,  iii. 
1 74 ;  traumatic,  i.  635  ;  of  temporal  bone, 
ii.  155  ;  sicca,  404 

Carotid  arteries,  ligature  of,  i.  739,  iii.  95, 
124,  128,  130 ;  aneurism  of,  111  ;  internal, 
aneurism  of,  127  ;  Avounds  of,  i.  788 

Carpus,  dislocation  of,  i.  987 ;  excision  of,  iii. 
748 ;  fracture  of,  968.     See  Wrist 

Carron  oil,  i.  897 

Carte's  tourniquet,  iii,  64 

Cartilage,  articular,  diseases  of,  ii.  348;  fatty 
degeneration  of,  348  ;  inflammation  of,  849  ; 
costal,  fracture  of,  i.  810 ;  dislocation  of, 
817  ;  wound  of,  828  ;  ensiform,  fracture  and 
dislocation  of,  815 ;  interarticular  of  knee, 
dislocation  of,  1087,  ii.  388 ;  laryngeal,  in- 
cision of,  for  removal  of  new  growths, 
697  ;  wound  of,  i.  734,  736  ;  loose,  ii.  855, 
378  ;  removal  of,  356, 387;  tarsal,  deformed, 
116 

Cartilaginous  growths,  in  larynx,  ii.  693  ;  in 
"  nasal  cavities,  654  ;  tumour,  see  Chondroma, 
Enchondroma 

Caseous  deposits,  ii.  405 

Castration,  iii.  548 ;  in  spermatorrhoea,  555 

Catalepsy,  reflex,  ii.  203 

Catamenia,  cessation  of,  in  connection  with 
cancer  of  breast,  iii.  454 

Cataract,  ii.  82 ;  classification  of,  82  ;  black, 
86  ;  capsular,  82  ;  congenital,  83  ;  double, 
extraction  of,  98  ;  fluid,  86 ;  hard,  83  ; 
lamellar,  84  ;  Morgagnian,  86  ;  pyramidal, 
84  ;  spurious,  so  called,  57  note ;  traumatic, 
86 ;  operations  for,  87  ;  in  children,  84>  89 

Cataract  needle,  ii.  88 

Catarrh  of  the  bladder,  iii.  184,  202;  of 
middle  ear,  ii.  140;  nasal,  637 

Catarrhal  laryngitis,  ii.  667 ;  ophthalmia, 
14  ;  symptoms  of,  produced  by  atropine,  63 

Catgut  ligature,  i.  319,  iii.  100,  707  :  suture, 
i.  428 

Catheter,  use  of,  in  fractured  spine,  i.  667  ; 
Eustachian,  ii.  142 ;  injection  practised 
with,  146  ;  ordinary,  iii.  203,  212 ;  pro- 
static, 201,  203 ;  employment  of,  in  rupture 
of  bladder,  i.  922  ;  tying  in,  iii.  216 

Catheterism,  iii.  202,  212 
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Catheter-urethrotome,  iii.  319 

Cauda  equina,  injury  of,  i.  658 

Causalgia,  ii.  190 

Cause,   alleged,   of  disease   in   reference  to 

diagnosis,  iii.  861 
Caustic-case,  iii.  626 

Caustics,  iii.  650 ;  in  carbuncle,  ii.  953 ;  in 
inflammation,  i.  47  ;  in  erysipelas,  172 ;  in 
gangrene,  141  ;  in  hydrophobia,  339 :  in 
purulent  ophthalmia,  ii.  18  ;  in  spermator- 
rhoea, iii.  554 ;  in  stricture,  218  ;  in  vari- 
cose veins,  169 ;  in  venereal  suppurating 
sore,  331,  333 ;  application  of,  to  larynx, 
ii.  663 
Cauterisation  en  fleches,  iii.  653 
Cautery,   iii.    642  ;  galvanic,   654 ;  thermo-, 

656;  healing  of  wounds  made  by,  i.  84; 

in  caries  of  bone,  ii.  291 ;  in  fistula,  i.  118  ; 

in  piles,  ii.  839  ;  in  phagedaenic  venereal 

sore,   iii.    331  ;  in  -  scrofulous    disease    of 

glands,  i.  233  ;  in  vascular  tumours,  272 
Cavernous  angeioma,  i.  271  ;  sinus,  aneurism 

in,  iii.  127 
Cell-nests,  i.  286 

Cell-proliferation,  i.  79  ;  in  gangrene,  122 
Cells,   indifferent,    i.    247 ;  in   pus,    100 ;  in 

strumous  inflammation,  227  ;  sarcomatous, 

273.     See  also  Leucocytes 
Cellular  theory  of  inflammation,  i.  79  :  tissue, 

reflex  atrophy  of,  ii.  210 
Cellulitis,  diffuse,  i.  163;  of  scalp,  570 
Celsus,  directions  of,  for  amputation,  iii.  697 
Centipedes  and  their  bites,  iii.  853 
Central  artery  of  retina,  embolism  of,  ii.  75 
Central  tubercle,  iii.  351 
Cephalsematoma,  iii.  873 ;  subaponeurotic,  873 
Cercaria,  iii.  844 
Cercomonas,  iii.  839 
Cerebellum,  contusion  of,  i.  605 
Cerebral  aneurism,  iii.  128;  nerves,  injuries 

of,  i.  613 
Cerebro-spinal  fluid,  discharge  of,  in  injuries 

of  the  head,   i.  592  ;  in   wounds    of  the 

spinal  column,  707 
Cerebrum,  contusion  of,  i.  606 
Cerumen,  accumulation  of,  ii.  135 
Cervical  glands,  enlargement  of,  iii.  362,  884; 

syphilitic,    884 ;  scrofulous   disease   of,    i. 

229;    vertebrae,    caries   of,    ii.    411,    420; 

dislocation    of,   i.   683,   688;  fracture   of, 

660,  665,  682 
Cervix  uteri,  fissures  in,    iii.  420 ;  excision 

of,  400 
Chancre,   Hunterian,  or  indurated,  iii.  317  ; 

secondary,     318 ;      treatment     of,     333  ; 

serpiginous,     330,    331 ;     sloughing     and 

phagedenic,  330,  331  ;  suppurating,  314 ; 

treatment  of,  331 ;  of  lip,  ii.  519  ;  urethral, 

iii.  374 
Cliarbon,  see  Malitjnant  Pustule 
Charcoal,  use  of,  i.  55 

Chauveau's  experiments  in  inflammation,  i.  85 
Cheek,  raevus  of,  ii.  517  ;  cysts  of,  iii.  878  ; 

plastic  operations  on,  681 ;  tumoura  of,  878 
Cheesy  abscess,  i.  405 
Cheiloplasty,  iii.  672 
Cheloid,  see  Kelts 

Chemistry,  province  of,  in  diagnosis,  iii.  869 
Chemosis,  ii.  15,  16,  18,  2o' ;  after  extraction 

of  cataract,  95 


CIC 

Chest,  Injuries  of,  i.  805 ;  appearance  of, 
in  lateral  curvature  of  spine,  ii.  436 ;  burns 
of,  i.  389  ;  contusions  of  surface  of,  805 ;  de- 
formity of,  after  pleurisy,  ii.  441  ;  emphy- 
sema in,  i.  823 ;  foreign  bodies  in,  823, 
835,  858;  gunshot  injuries  of,  516  ;  gunshot 
wound  of,  829 ;  paracentesis  of,  838  ; 
pigeon-breast,  deformity  of,  iii.  820 ; 
wounds  of,  non-penetrating,  i.  805,  822  ; 
penetrating,  823  ;  from  gunshot,  517 
Chigoe,  iii.  850 
Chilblain,  ii.  960 ;  diurnal  exacerbations  of, 

961 
Child-crowing,  ii.  627 

Childhood,  Surgical  Diseases  of,  iii.  777 
Children,    administration  of  anaesthetics  to, 
iii.    777 ;    artificial  respiration    in,   836  ; 
condylomata  in,  812  ;  fractured  thigh  in, 
treatment  of,   i.    1020 ;   gangrene   in,   iii. 
811;    incontinence  of  urine  in,   192;    in- 
juries to,  801 ;  leucorrhoea  in,  812;  list  of 
diseases  of,  777  note ;  lithotomy  in,  271 , 
279,  284 ;  lithotrity  in,  305 ;  malformations 
in,  778  ;  operations  on,  777  ;  paralysis  of, 
810 ;     secondary    surgical    affections    of, 
syphilis  in,  805  ;  tumours  in,  801  ;  tumours 
of  vagina  in,  813  ;  venesection  in,  6i6.    See 
also  Rickets 
Chimney-sweep's  cancer,  iii.  576 
Chionyphe  Carteri,  iii.  852 
Chisel,  osteotomy,  iii.  825 
Chloasma,  ii.  927 
Chloro-acetic  acid  in  removal  of  growths  from 

ear,  ii.  137 
Chloroform,  iii.  598  ;  effects  of,  599 ;  methods 
of    inhaling,    618 ;    administration    of,  to 
children,    778 ;    atmospheric   dilution   of, 
615;    sickness    after,    i.     196,    iii.    610; 
treatment   of  collapse   from,  622  ;    death 
from,  599,   615  ;  in  bronchotomy,  i.  77 1  ; 
in  collapse,  386  :  in  compression  treatment 
of  aneurism,  iii.  67 ;  in  diagnosis  of  hys- 
teria, i.  239 ;  in  dislocation,  983  ;  in  hernia, 
ii.  777  ;    in  ophthalmic  surgery,   127  ;  in 
ovariotomy,  iii.  610  ;  as  a  vesicant,  639 
Chlorotic  retinitis,  ii.  74 
Chondroma,  i.  264 
Chondro-sarcoma  of  testis,  iii.  538 
Chondi'O-sternal  dislocations,  i.  816 
Chopart's  amputation,  iii.  714 
Chordee,  iii.  379 ;  rupture  of  urethra  in,  i. 

930 ;  treatment  of,  iii.  388 
Chorditis  tuberosa,  ii.  675 
Chorea,  reflex,  ii.  203 

Choroid,  diseases  of,  ii.  70  ;  haemorrhage  from, 
74 ;    hyperaemia   of,   70 ;    ophthalmoscopic 
appearance  of,  in  health,   12 ;  tumours  of, 
76 
Choroiditis,  ii.  70 
Chromatopsia,  ii.  77 
Chromic  acid  as  a  caustic,  iii.  652;  suture,  i. 

428 
Chronic  abscess,  opening  of,  i.  113;  cystitis, 
iii.   183  ;  erythema,  i.    120  ;  mammary  in- 
duration,   see    Adenoma;    ophthalmia,  ii. 
14,  24 ;  rheumatic  arthritis,  see  A?'t/irifis 
deformans  ;  ulcer,  i.  146 
Chyluria,  ii.  916,  iii.  1,  580 
Cicatrisation,    i.   300 ;   of  burns,   397 ;     con- 
striction of  passages  from,  ii.  684,  727,  858 
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Cicatrix,  cancerous,  i.  316;  contracted,  314  ; 
iii.  691 ;  defective,  i.  313 ;  diseases  of,  313  ; 
excessive,  313 ;  growth  of,  104 ;  keloid 
growth  of,  315  ;  malignant  disease  of,  251 ; 
painful,  313;  ii.  187;  tumours  of,  i.  316 ; 
ulceration  of,  316 ;  of  abscess,  104 ;  of 
scrofulous  abscess,  230  ;  of  corneal  ulcer,  ii. 
40  ;  of  face,  i.  715;  of  larynx,  syphilitic, 
ii.  684;  of  strumous  ulcer,  i.  149 

'  Ciliaritis,'  ii.  48 

Ciliary  muscle,  division  of,  ii.  109 

Circular  amputation,  iii.  700  ;  bandage,  626 

Circulation,  changes  in,  in  inflammation,  i. 
72,  77;  collateral,  after  ligature,  363,  iii. 
51,  115  ;  defective,  a  cause  of  ulcer,  i.  148; 
disturbances  of,  in  spinal  injury,  653 ;  effect 
of  apnoea  upon,  iii.  833 ;  influence  of,  on 
the  union  of  fractures,  i.  445  ;  phenomena 
of,  in  reference  to  diagnosis,  iii.  864  ;  in 
pyaemia,  i.  183 ;  retardation  of,  one  of  the 
causes  of  spontaneous  cure  of  aneurism,  iii.  36 

Circumcision,  iii.  383,  588 

Cirsoid  aneurism,  iii.  93  ;  of  lingual  vessels, 
ii.  572 

Civiale's  method  of  lithotomy,  iii.  266 ; 
urethrotome,  221 

Clam,  adhesion,  iii.  416 

Clamp  in  treatment  of  piles,  ii.  839 

Clavicle,  dislocations  of,  i.  969,  971  ;  excision 
of,  iii.  742  ;  fracture  of,  i.  948  ;  compound, 
950 ;  incomplete,  950  ;  of  acromial  end, 
949  ;  of  sternal  end,  949  ;  gunshot  wound 
of,  547 

Clavus  hystericus,  i.  237 

Clay's  adhesion  clam,  iii.  416 

Cleft  palate,  ii.  498  ;  artificial  appliances  for, 
484 :  tongue,  553 

Climatic  conditions  predisposing  to  inflamma- 
tion, i.  39 

Clonic  spasms  in  convulsions,  i.  198 

Clots  of  ligatured  arteries,  i.  361  ;  aneurismal, 
iii.  29,  33  ;  connection  of  sac  with,  34  ; 
extension  of,  in  veins,  155 ;  formation 
of,  152 ;  impaction  of,  a  mode  of  spon- 
taneous cure  of  aneurism,  38  ;  laminate  or 
active,  33 ;  organisation  of,  soft  or  pas- 
sive, 33 ;  softening  of,  i.  182,  iii.  157 

Clover's  aspirator,  iii.  29  L 

Clubfoot,  ii.  229;  relapsed,  239  ;  apparatus 
for,  238.     See  Talipes 

Coagulation  of  blood  effused  into  pleura,  i. 
833 ;  in  death  from  shock,  376 ;  in  in- 
flammation, 16 

Coagulum,  see  Clot 

Coaptation  of  fractured  bone,  i.  415 

Cobra  de  capello,  bite  of,  i.  324,  iii.  856 

Coccydynia,  ii.  400 

Coccyx,  dislocation  and  fracture  of,  i.  019 

Cochin  leg,  ii.  915 

Cod-liver  oil  in  treatment  of  scrofula,  i.  231 

Cohnheim's  experiments  in  inflammation, 
i.  68 

Coin-catcher,  i.  790 

<  !oins  swallowed,  i.  910  ;  in  pharynx,  785 

Coition,  transmission  of  secondary  syphilis 
by,  iii.  341 

Cold  as  anaesthetic,  iii.  611 ;  as  antiphlogistic, 
i.  44,  53;  producing  inflammation,  30; 
causing  tetanus,  202  ;  treatment  of  aneu- 
rism by,  iii.  37 


CON 

Cold  abscess,  i.  Ill ;  tubercular  nature  of,  218 
Cold-water  cure,  i.  58 
Colectomy,  ii.  735 

Collapse,  i.  376 ;  chloroform  in,  386 ; 
primary  operations  in,  385  ;  of  lung,  828  ; 
in  strangulated  hernia,  ii.  772 ;  in  wound 
of  heart,  i.  847  ;  reflex,  ii.  207.  See  also 
Syncope 
Collateral  circulation  after  ligature,  iii.  51, 

115 
Colles's  fracture,  i.  965 
Collodion  in  orchitis,  iii.  520 
Colloid  carcinoma,  i.  288;  tumour  of  breast, 

iii.  451 
Coloboina  iridis,  ii.  50  ;  of  retina  and  choroid, 

69 
Colon,  gunshot  wound  of,  i.  533 
Colotomy,  ii.  718,  724,   731 ;  in  imperforate 
rectum,     iii.     791 ; .   in     vesicointestinal 
fistula,    187;    lumbar,  ii.    733;    with  ex- 
cision of  intestine,  735 
Colour-blindness,  ii.  78 
Colubrine  snakes,  characters  of,  iii.  855 
Columnar-celled  carcinoma,  i.  287 
Coma,  reflex,  ii.  209 
Combustion,  spontaneous,  i.  389 
Comminuted  fracture,  i.  409 
Compact  osseous  tumours,  i.  266 
Complications  of  wounds,  i.  307 
Compound  bandages,  iii.  629  ;  cysts,  i.  258  ; 
dislocation,  460;    of   foot,  1094;    of  hip, 
1080;    fracture,   407,  421,  429,  439;    of 
special  parts,  see  their  names;  ganglion, 
ii.  174 
Compression    of   brain,    i.    575 ;    of   nerves, 
ii.   184  ;  by  callus,  i.  450;  digital,  in  am- 
putation, iii.   700,   719;  in  inflammation, 
i.  49  ;  in  aneurism,  iii.  62  ;  temporary,  61  ; 
direct,  67  ;  digital,  69 
Compressors    for    treatment    of     aneurism, 

iii.  64 
Concretions,  a  cause  of  inflammation,  i.  19 
Concussion  of  brain,    i.   489,  598,  621 ;    of 

spinal  cord,  697 
Condyle  of  femur,   fracture  of,  i.   1 023  ;  of 

lower  jaw,  723;  of  humerus,  960 
Congenital  cataract,  ii.  83  ;  contraction 
of  muscles,  248 ;  deafness,  132 ;  club- 
foot, 229;  dermoid  cysts,  i.  259;  dis- 
location, iii.  799 ;  of  hip,  i.  1055,  ii. 
443,  iii.  799  ;  of  patella,  i.  1083 ;  fissure 
of  palate,  ii.  498;  fistula  in  neck,  iii.  885; 
recto-vaginal,  788  ;  hernia,  ii.  752,  798, 
801  ;  hydrocele,  iii.  490  ;  hypertrophy  of 
gum,  ii.  456;  of  limbs,  iii.  797;  malfor- 
mations, 778  (for  malformations  of  par- 
ticular parts,  see  their  names)  ;  phimosis, 
382,  587  ;  syphilis,  805 ;  tumours,  801 ; 
sacral  tumour,  780;  varus,  ii.  229 
Congestion,  relation  of,  to  inflammation, 
i.  74;  in  burns,  390 ;  of  brain  in  concus- 
sion, 600 
Conical  cornea,  ii.  29 

Conjunctiva,  diseases  of.  ii.  12 ;  examination 
of,   7 ;    injuries  of,   25 ;    extravasation  of 
blood  in,  i.  589 
Conjunctivitis,   i.   26,  ii.   12;  and  see    Oph- 
thalmia 
Consecutive  aneurism,  iii.  26 
Conservative  surgery,  see  Excisions 
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Consolidation  treatment  of  nsevi,  i.  272 

Constipation  as  cause  of  obstruction,  ii.  725; 
from  blow  on  abdomen,  i.  868 ;  in  stric- 
ture of  rectum,  ii.  857 

Constitutional  burns,  i.  390;  sypbilis,  iii.  349 

Constriction  of  larynx  or  tracbea  from 
cicatrisation,  ii.  684 

Contagia,  specific,  germs  of,  i.  28  note 

Contagion  as  a  cause  of  inflammation,  i.  25  ; 
mediate,  iii.  377 

Contagiousness  of  erysipelas,  i.  166;  of  gan- 
grene, 138 

Continuous  suture,  iii.  635. 

Contracted  cicatrices,  i.  314 

Contractility  of  arteries,  i.  359 ;  electro- 
muscular,  ii.  196 

Contraction,  spastic,  congenital,  ii.  248 ;  in- 
fantile, 249 

Contused  wound,  i.  306  ;  of  face,  713 

Contusions,  i.  291 ;  as-cause  of  inflammation, 
19 ;  disease  after,  294 ;  induration  after, 
294  ;  paralysis  after,  295;  persistence  of 
pain  after,  295;  of  abdomen  from  gun- 
shot, 529  ;  of  arteries,  359  ;  of  bone,  570  ; 
in  extremities  by  gunshot,  541  ;  of  brain, 
604 ;  diffused,  606  ;  of  chest,  805 ;  with 
rupture  of  viscera,  859 ;  from  gunshot, 
517 ;  of  cornea,  ii.  43  ;  of  head  from  gun- 
shot, i.  489 ;  of  larynx,  746 ;  of  muscles, 
ii.  159 ;  in  lower  extremity,  i.  989 ;  of 
nerves,  ii.  184 ;  of  pelvis,  i.  915.  See 
also  HcBtnatoma 

Convulsions  from  inflammation  of  tym- 
panum, ii.  149;  from  injury  of  head, 
i.  624 ;  in  infants,  ii.  249 ;  rotatory  and 
local,  204 

Copaiba  and  cubebs  in  gonorrhoea,  iii.  387, 
389  ;  followed  by  rash,  388 

Copper,  sulphate  of,  as  a  caustic,  iii.  652 

Coracoid  process,  fracture  of,  i.  953 

Cord,  see  Spermatic,  Spinal;  abrasion  of,  ii. 
42 ;  conical,  29 

Cornea,  conical,  ii.  29 ;  contusion  of,  43 ; 
diseases  of,  29  ;  examination  of,  7  ;  fistula 
of,  after  extraction  of  cataract,  97  ;  foreign 
bodies  in,  44  ;  hernia  of,  40  ;  inflammation 
of,  31;  injuries  of,  42;  opacities  of,  32, 
41  ;  process  of  inflammation  in  the,  i.  79  ; 
propagability  of  micrococci  in,  88  note ;  sup- 
puration in,ii.  37;  ulcers  of,  16,  18,  33,39, 
40 ;  wounds  of,  43.     See  Keratitis 

Corns,  ii.  932  ;  fibrous,  933  ;  flat,  932  ;  soft, 
933,  935  ;  suppuration  of,  935 

Coronoid  process  of  jaw,  fracture  of,  i.  722  ; 
of  ulna,  fracture  of,  962 

Corpora  cavernosa,  affections  of,  iii.  589 

Corrigan's  hammer,  iii. 

Corrosive  liquids,  injuries  of  larynx  from, 
i.  754 ;  of  pharynx  and  oesophagus,  794  ; 
intestinal  stricture  from,  ii.  727 

Corrosive  sublimate  as  a  caustic,  iii.  652 

Corset,  plaster  of  Paris,  ii.  413 

Coryza,  ii.  637 

Costal  cartilages,  fracture  of,  i.  810 ;  dislo- 
cation of,  810  ;  wound  of,  823 

Costo-chondral  dislocations,  i.  816 

Couching  for  cataract,  ii.  87 

Counter-extension  in  reducing  fracture,  i.  415 

Counter-irritants,  iii.  637  ;  treatment  of  in- 
flammation by,  i.  46 


CYS 

Course  of  disease  in  reference  to  diagnosis, 
iii.  862 

Coxitis,  see  Hip 

Cracks  of  lip,  ii.  515  ;  of  nipple,  iii.  459 

Crampton's  aspirator,  iii.  290 

Cranium,  appearances  of  bullet-holes  in,  i.  488 ; 
contusion  of,  489  ;  disease  of,  after  a  blow, 
571  ;  extravasation  within  the,  575  ;  ex- 
ostosis of,  ii.  326 ;  fracture  of,  i.  491  ; 
penetrating  ulcer  of,  ii.  310  ;  proportions 
of,  to  face,  iii.  818;  pus  beneath,  after 
injury,  i.  572 

Crepitus  in  fracture,  i.  413;  in  dislocation, 
455;  considered  in  reference  to  diagnosis, 
iii.  867 

Cretinism,  iii.  591 

Cricoid  cartilage,  fracture  of,  i.  749 

Croft's  method  of  treating  fractures  of  the 
leg,  i.  419,  1048 

Cro ton-oil  liniment,  iii.  640 

Crot/p,  ii.  620 ;  membranous,  625 ;  non- 
membranous,  626  ;  inflammatory,  626  ; 
spasmodic,  627 

Crura  cerebri,  contusion  of,  i.  605 

Crural,  see  Femoral 

Crushing  the  stone  in  lithotomy,  iii.  264,  270, 
276  ;  in  lithotrity,  297 

Cryptogams  on  tongue,  ii.  560 

Crvptorchism,  iii.  462,  see  Retained  Testicle 

Cuboid  bone,  dislocation  of,  i.  1105  ;  fracture 
of,  1054 

Cuneiform  bones,  dislocation  of,  i.  1106 

Cupping,  iii.  644  ;  in  treatment  of  inflamma- 
tion, i.  49 

Curare  in  treatment  of  hydrophobia,  i.  341 

Curvature  of  the  spine,  angular,  ii.  406 ; 
anterior,  443;  lateral,  426;  general  ap- 
pearances in,  429  ;  causes  of,  426  ;  forma- 
tion of  the  curvatures  in,  430 ;  special 
appearances  at  different  curves  in,  434  ; 
diagnosis  of,  439 ;  symptoms  of,  437 ; 
prognosis  of,  439  ;  treatment  of,  439  ;  rela- 
tion of,  to  rickets,  iii.  815  ;  after  pleurisy, 
ii.  441 ;  paralytic,  444 :  posterior,  442  ; 
spasmodic  and  hysterical,  444 

Curvature  of  tibia,  operations  for,  iii.  826 

Cutaneous  affections  in  injuries  of  nerves,  ii. 
193  ;  in  idiopathic  disorders  of  nerves,  197; 
reflex,  210  ;  erysipelas,  i.  156 

Cut  throat,  i.  731 

Cylindrical-celled  carcinoma,  i.  287 

Cylindroma,  i.  273 

Cynanche  tonsillaris,  ii.  489 ;  trachealis 
(croup),  620,  625 

Cystic  bronchocele,  iii.  593 ;  disease  of  neck, 
882  ;  of  testicle,  535,  538  ;  oxide  deposit 
in  urine,  238 ;  calculus,  247 ;  tumour  of 
jaw,  ii.  528 ;  of  larynx,  692 

Cysticercus  cellulosse,  iii.  840 ;  under  con- 
junctiva, ii.  28;  in  anterior  chamber  of 
eve,  46 ;  in  vitreous  chamber  of  eve, 
79 

Cystitis,  acute,  iii.  174,  182;  chronic,  183  ; 
after  lithotrity,  299,  301  ;  in  spinal  injury, 
i.  649 :  causing  calculi,  698 

Cystocele,  ii.  752 

Cystoplasty,  iii.  688 

Cystorrhoea,  iii.  184 

Cysts,  structure  and  formation  of,  i.  256 ; 
relation  of,    to  solid  tumours,  258 ;    mis- 
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taken  for  abscess,   103;  compound,  258; 
congenital,   iii.  801  ;    dentigerous,  ii.  469  ; 
dermoid,  i.  259,  iii.  411,  546;  extravasa- 
tion,  i.   257 ;    exudation,    256 ;    hydatid, 
iii.  842 ;   retention,   i.  256 ;    sanguineous, 
259  ;  sebaceous,  258 ;  synovial,  see  Diseases 
of  bursts ;    in   adenosarcoma,  iii.  448 ;   of 
auricle,  ii.   132 ;  of  blood  in  arachnoid,  i. 
577  ;  of  bone,  ii.  328  ;  of  breast,  iii.  450;  of 
cheek,  878;  of  eyelids,  ii.  119;    of  groin 
iii.    896 ;    of    iris,  ii.    64 ;    of   jaws,  328 
468,  528  ;  of  lip,  521 :  of  liver,  iii.  894 
of   mammary   ducts,    446 ;    of  mouth,    ii 
523;  of  muscles,  170;  of  neck,  iii.  882 
deep  sebaceous,  883 ;    of  nerves,  ii.  183 
of  ovary,  iii.  410  ;  of  palate  (soft),  ii.  497 
of  popliteal  space,  iii.  898 ;  of  testis  and 
spermatic  cord,  see  Hydrocele ;  of  tongue, 
ii.  572  ;  of  vulva,  iii.  404 
Cyst-  worms  of  teeniada,  iii.  840 


DACRYOCYSTITIS,  ii.  Ill 
Dacryolitkes.  ii.  214 

Dacryops,  ii.  114 

Davy's  lever  for  compressing  common  iliac 
artery,  iii.  721 

Deafness  from  box  on  the  ear,  ii.  140 ;  con- 
genital, 132;  nervous,  156;  reflex,  207; 
syphilitic,  155 

Death  from  chloroform,  causes  of,  iii.  599 ; 
after  blow  on  epigastrium,  i.  864 

Decomposition,  gangrenous,  i.  120 

Defalcation,  imperfect,  of  tissue  a  predisposing 
cause  of  inflammation,  i.  33 

Deformed  union  of  fracture,  i.  450 

Deformities,  ii.  227  ;  congenital,  228 ;  non- 
congenital,  228  ;  from  burns,  i.  397  ;  opera- 
tions for,  iii.  824 

Degeneration  of  arteries,  iii.  15  ;  of  muscles, 
ii.  164 ;  with  apparent  hypertrophy,  167  ; 
of  coats  of  vein,  iii.  163 

Degrees,  six,  of  burn,  i.  387 

Delhi-boil,  iii.  845 

Delirium  ebriosorum,  i.  211  ;  erysipelatous, 
159  ;  reflex,  ii.  208 

Delirium  Tremens,  i.  210 

Demarcation,  line  of,  in  gangrene,  i.  121 

De  Morgan's  splint,  iii.  1016 

Dental  nerve,  inferior,  rarity  of  injury  to, 
i.  722 

Dentated  fracture,  i.  408 

Dentigerous  cysts,  ii.  469,  523,  528 

Dentine  excrescence,  ii.  462 

Depletory  treatment  of  inflammation,  i.  50 

Deposits,  Urinary,  iii.  235  ;  caseous,  ii.  406 ; 
secondarv,  i.  179,  180 ;  syphilitic,  iii.  350, 
359 

Depressed  fracture  of  skull,  i.  495,  580 

Depression  of  cataract,  ii.  87 

Derivatives,  treatment  of  inflammation  by, 
i.  46 

Dermoid  cysts,  i.  259  ;  of  ovary,  iii.  411;  of 
testis,  546 

Desault's  splint,  i.  1016 

Descendens  noni  nerve,  division  of,  in  opera- 
tion, iii.  886 

Detached  retina,  ii.  75 

Determination  of  blood,  relation  of,  to  in- 
flammation, i.  74 


DIS 

Diabetes,  boils  in,  ii.  945  ;  gangrene  in,  i.  127  ; 
reflex,  ii.  210 

Diagnosis,  Surgical,  iii.  858 

Diaphragm,  gunshot  wound  of,  i.  534  ;  rupture 
of,  874 

Diaphragmatic  hernia,  i.  875,  ii.  793 ;  from 
gunshot  wound,  i.  534 ;  respiration,  650 

Diathesis,  ii.  333  ;  aneurismal,  iii.  27 :  car- 
buncular,  ii.  950  ;  furuncular,  945  ;  haemor- 
rhagic,  i.  350 ;  scrofulous,  ii.  405 

Dieffenbach's  modification  of  the  TagliacotiHii 
operation,  iii.  668 ;  operation  for  ununited 
fracture,  i.  448 

Diet  of  aneurismal  patients,  iii.  36  ;  of  patients 
after  operation,  i.  1 95  ;  influence  of,  on  the 
union  of  fractures,  445 

Dieulafov's  aspirator,  for  puncture  of  bladder, 
iii.  231 

Diffuse  cellular  inflammation,  i.  163 ;  of 
larynx,  ii.  686  ;  of  scalp  from  injury,  i.  570 

Diffuse  haematocele,  iii.  511  ;  hydrocele,  500  ; 
inflammation  of  external  auditory  canal, 
ii.  137  ;  periostitis,  282 

Diffused  aneurism,  iii.  26 

Diffused  bony  tumour,  ii.  317,  327 

Digestive  organs,  their  symptoms  in  reference 
to  diagnosis,  iii.  864 

Digital  compression  in  amputation,  iii.  700, 
719 ;  in  aneurism,  69 ;  exploration  of 
bladder,  194 

Digitalis,  use  of,  in  delirium  tremens,  i.  213  ; 
in  inflammation,  53 

Dilatation,  aneurismal,  iii,  25 ;  of  bladder, 
187;  of  stricture  of  urethra,  215  ;  gradual, 
215  ;  permanent  or  continuous,  216 ;  sudden 
(or  rupture),  218;  of  stricture  of  rectum, 
ii.  859  ;  of  female  urethra,  iii.  308  ;  vascular, 
in  inflammation,  i.  73 

Dilator,  tracheal,  i.  769 

Dioptrie,  the,  ii.  5 

Diphtheria,  ii.  620 ;  history  of,  620  ;  symp- 
toms of,  621  ;  tracheotomy  in,  624 

Diphtheritic  fever,  ii.  621  ;  ophthalmia,  23 

Diploe,  inflammation  of,  after  scalp  wound, 
i.  572  ;  tumours  of,  iii.  876 

Diplopia,  a  symptom  of  locomotor  ataxy,  ii. 
223 

Direct  inguinal  hernia,  ii.  815 

Directors,  iii.  625 ;  for  excision,  752 :  for 
hernia,  ii.  786 

Discharges,  watery,  in  connection  with  in- 
juries of  the  head,  i.  592 

Discission  of  lens  for  cataract,  ii.  88 

Discoloration,  gangrenous,  i.  121 

Disinfectants  in  treatment  of  inflammation, 
i.  55 

Dislocations,  i.  454;  congenital,  iii.  799  ; 
from  disease,  ii.  366,  371 ;  traumatic,  i. 
454  ;  partial,  459  ;  compound,  460 ;  causes 
of,  454 ;  symptoms  of,  455 ;  pathological 
anatomy  of,  455  ;  reduction  of,  457 ;  un- 
reduced, 456  ;  complicating  fracture,  425  ; 
of  ankle,  1090 ;  astragalus,  1100 ;  cal- 
caneus, 1103 ;  carpus,  987 ;  clavicle, 
969  ;  coccyx,  919  ;  costal  cartilages,  810  ; 
cuboid,  1100;  cuneiform  bones,  1106; 
elbow,  983 ;  elbow,  compound,  945 ; 
eyeball,  ii.  122 ;  femur,  supraspinous,  i. 
1079;  fibula,  1088;  fingers,  988;  foot, 
1090;  at   ankle,   compound,    1094;    sub- 
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astragaloid,    1094;    hip,    1054,   ii.    366; 
congenital,  448 ;  humerus,  i.  972  ;  hyoid 
bone,  748  ;  intestines,  ii.  712  ;  jaw,  i.  727; 
partial,  730;  knee,  1083  ;  lens,  ii'.  44,  54, 87  ; 
medio-tarsal  joints,  i.  1104;  muscles  and 
tendons,  992 ;    metatarsus,  1090  ;  patella, 
1080;  pehis,  916;  phalanges  of  hand,  987 
compound,  946  ;  phalanges  of  foot,  1108 
radio-ulnar  joint  (lower),  986  ;  ribs,  815 
scaphoid  (foot),  1105:  scapula,  971  ;  semi 
lunar  cartilages,  1087,  ii.  388 ;  shoulder,  i. 
972;    compound,    983;   spine,    637,   687; 
sternum,  bones  of,  814  ;  tarsal  bones,  1103  ; 
tarsus,  1090  ;  thumb,  987  ;  ulna  and  radius, 
at  elbow,  983 ;  upper  extremity,  statistics 
of,  946;  wrist,  986 
Displacement,  or  deformity,    a  symptom   of 
fracture,  i.  412 ;  distinguished  from  dislo- 
cation, 454 
Dissection  wounds,  i.  163,  321 
Dissemination  of  malignant  tumours,  L  250  ; 

of  carcinoma,  285 
Distal  ligature,  iii.  116;  double,  118;  table 
of  cases  of,  for  aneurism  of  aorta  and  its 
branches,  119 
Distension  of  nerves,  ii.  184 
Distoma  ophthalmobimn,  iii.  844 
Division  of  intestine,  i.  894 :  of  nerves,  com- 
plete, ii.  186;  incomplete,  ]87  ;    subcuta- 
•   neous,  of  varicose  veins,  iii.  170 
Dog,  bite  of  rabid,  i.  332  ;  rabies  in,    327  ; 
tape- worm  in,  its  relation  to  hydatids  in 
man,  iii.  843 
Dorsal  vertebra?,  caries  of,  ii.  413 ;  fracture 

of,  i.  659  ;  case  of  recovery  from,  664 
Dorsalis  pedis  artery,  aneurism  of,  iii.  132 
Dorsum  ilii,  dislocation  of  hip  on,  i.  1064 
Double  cataract,  extraction  of,  ii.  98 ;  frac- 
ture, i.  409  ;  hernia,  ii.  790 
Douche,  nasal,  ii.  642 
Dracunculus,  iii.  846 
Drainage-tubes  in  abscess,  i.  113  ;  in  fistula, 

117 
Dressing  wounds,  principles  of,  i.    194 ;   by 
the    antiseptic    system,    317 ;    of  gunshot 
wounds,  483 ;  after  amputation,  iii.  709 ; 
after  amputation  of  penis,   587  ;  after  ex- 
cision of  knee,  761 
Dressing-stations,  field,  i.  478 
'Drill  bone'  of  Prussian  soldiers,  ii.  169 
Dropsy,  ovarian,  iii.  410 
Drowning,  entrance  of  water  into  lungs  in, 
iii.    883 ;   mode   of  death  in,    834 ;   com- 
plicated with  epilepsy,  &c.  836 ;  rules  of 
treatment  for,  836  ;  longest  period  of  sub- 
mersion   consistent    with    recovery   from, 
829 
Drugs,  textural  affinities  of,  i.  24 
Dry  cupping,  iii.  645 ;  gangrene,  i.  120 
Duck-bill  speculum,  iii.  408 
Duct-cysts  of  breast,  iii.  446 
Dumb-bell  calculi,  iii.  242 ;  crystals  in  urine, 

237 
Dumreicher's  method   of  treating   ununited 

fracture,  i.  447  note 
Duodenum,  idceration  of,  in  burns,  i.  391,  394 
Dupuytren's    bilateral    lithotomy,    iii.    265 ; 
fracture,   i.   ]  092  ;  hand,  ii.  252 ;  method 
of  treating  artificial  anus,  i.  907,  iii.  794 
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Dura  mater,  cerebral,  extravasation  over  the, 
i.  575  ;  fungous  tumour  of,  iii.  876  ;  trau- 
matic inflammation  of,  see  Meningitis 

Duration  of  disease  in  reference  to  diagnosis, 
iii.  862 

Dysentery  in  the  mother  as  a  cause  of  foetal 
sepsis,  ii.  352 

Dyspepsia,  scrofulous,  i.  224 

Dy-sphagia  in  wound  of  neck,  i.  734 

Dysphonia  clericorum,  ii.  674 

Dyspnoea  after  gunshot  wounds  of  the  chest, 
i.  520 ;  in  spinal  injury,  651 


EIAR,  Diseases  akd  Injuries  of,  ii.  129  ; 
■  examination  of,  129 ;  bleeding  from, 
in  fracture  of  base  of  skull,  i.  590  ;  syphi- 
litic affections  of,  ii.  155  ;  malignant  disease 
of,  154  ;  polypus  of,  151  ;  discharges  from, 
after  injury  of  the  head,  purulent,  i.  622 ; 
watery,  592 ;  external,  eczema  of,  ii.  136  ; 
foreign  bodies  in,  132 ;  keloid  growth  in, 
after  piercing  for  ear-rings,  i.  316;  mal- 
formations of,  ii.  131 ;  in  ichthyosis,  900  ; 
plastic  operations  on,  iii.  681  ;  tumours  of, 
ii.  182;  middle,  see  Tymjicmum,  Mastoid 
cells ;  internal,  see  Labyrinth 
Ear  specula,  ii.  ]29;  syringe,  136 
Ear  of  rabbit,  process  of  inflammation  in,  i.  70 
Ecchymosis,  i.  292 ;  of  eyelid,  ii.  121 ;  sub- 

conjunctiAral,  26 
Echinococcus,  iii.  842,  and  see  Hydatids 
Ecraseurs,  ii.  599,  608,  617  ;  amputation  of 
cervix  uteri  by,  iii.  401  ;  treatment  of  piles 
by,  ii.  842 
Ecthyma,  ii.  888  ;  syphilitic,  iii.  354 
Ectopia  testis,  iii.  468 
Ectropion  of  lids,  ii.   116 ;    of  lips,  plastic 

operations  for,  iii.  674 
Eczema,  ii.   877 ;  impetiginodes,    878 ;  mar- 
ginatum, 878 ;  rubrivm,  878 ;  simplex,  878 ; 
strumous,  i.  224 ;  of  external  ear,  ii.  136  ; 
associated  with  ichthyosis,  900 
Effusion,  inflammatory,  i.  4  ;  serous,  between 
retina  and  choroid,  ii.  75;  into  ventricles  of 
brain  in  head  injury,  i.  623 
Egyptian  ophthalmia,  ii.  20 
Eighth  cranial  nerve,  injuries  of,  i.  61 8 
Elastic  tourniquet,  i.  479,  iii.  708,  721 
Elbow,   amputation    at,   iii.    711 ;    bend    of, 
aneurism  at,  iii.  1 03 ;  diseases  of,  ii.  394  : 
dislocations  of,  i.  983 ;  excision  of,  iii.  743  ; 
in  gunshot  wounds,  i.  550  ;  fracture  into, 
i.  960  ;  miner's,  ii.  176 
Election,  seat  of,  iii.  727 
Electric  cautery,  see  Cautery,  galvanic 
Electricity  in  muscular  atrophy,  ii.  196 ;  in 
treatment    of   spinal    concussion,   i.   707 ; 
death  from,  i.  399 
Electrolysis  in  stone,  iii.  256 
Elephantiasis   ansesthetica,  ii.  913 ;    Grseco- 
rum,  913  ;  bacillus  of,  iii.' 852  note;  pachy- 
dermia or  Arabum,  915  ;  scroti,  ii.    917, 
iii.  578 ;    tuberculosa,    914 ;     analogy    of 
macroglossia  with,  ii.  557 
Elevation  of  limb  in  amputations,  iii.  708 
Eliminatives  in   treatment  of  inflammation, 

i.  53 
Embolism,  i.  180,  iii.  20;  causing  aneurism. 
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29 ;     causing     gangrene,    i.    122 ;    fatty, 
1014  ;  after  fractures,  426  ;  of  arteria  cen- 
tralis retinae,  ii.  75 ;  of  veins,  i.  181,  iii.  152 
Emetics  in  inflammation,  i.  52 
Emissions,  seminal,  iii.  552 ;  in  chronic  pro- 
statitis, 197 
Emmetropia,  ii.  1 

Emphysema,  general,  ii.  688 ;  of  eyelid, 
121 ;  as  a  diagnostic  indication,  i.  825, 
iii.  867;  in  gunshot  wound  of  chest,  i. 
521,  823;  in  injury  of  face,  715;  in 
wounds  of  lung,  830 ;  of  neck,  734 ;  in 
injury  of  rectum,  942 

Emprosthotonos,  i.  200 

Empyema,  i.  838 ;  resection  of  ribs  in,  842, 
iii.  773 

Enamel  nodules  on  fangs  of  teeth,  ii.  461 

Encephalitis,  reflex,  ii.  208 ;  traumatic,  i. 
609,  621 

Encephalocele,  iii.  874 

Encephaloid  cancer,  i.  283  ;  of  bone,  ii.  316 ; 
of  testicle,  iii.  542 

Enchondroma,  i.  264,  ii.  321  ;  of  breast,  iii. 
450 ;  of  face,  ii.  527  ;  of  fauces,  498  ;  of 
larynx,  693;  of  tendons,  172;  of  tongue,  575 

Encysted  aneurism,  iii.  25 ;  calculus,  187, 
251,  277;  hydrocele  of  testis,  493;  of 
cord,  501 ;  hsematocele  of  testis,  511  ;  of 
spermatic  cord,  512  ;  tumour,  see  Cysts 

Endemic  bronchocele.     See  Goitre 

Endocarditis,  after  contusion  of  chest,  i.  860 ; 
ulcerative,  aetiology  of,  95 

Endoscope,  iii.  214 

Endothelioma,  i.  280 

Enlarged  bursas  of  neck,  iii.  885 ;  tonsils,  ii. 
141,  492;  effect  of,  on  shape  of  chest,  iii. 
821 ;  prostate,  198 

Ensiform  cartilage,  fracture  and  dislocation 
of,  i.  815  ;  table  of  cases  of,  821 

Enterocele,  ii.  752 

Entero-epiplocele,  ii.  752,  772  note 

Enterotome,  i.  907 

Entozoa,  iii.  840;  in  anterior  chamber  of 
eye,  ii.  46 ;  in  vitreous  chamber  of  eye, 
79 ;  under  conjunctiva,  28 ;  in  blood,  iii. 
580 ;  in  bone,  ii.  329 ;  in  muscles,  170. 
See  Hydatids,  &c. 

Entropion,  ii.  115 

Enucleation  of  uterine  tumours,  iii.  397; 
primary,  397 ;  by  induction  of  gangrene, 
399  _ 

Enuresis,  see  Incontinence  in  children 

Eperon  in  artificial  anus,  i.  906 

Ephelis,  ii.  921 ;  lentigo,  921 

Epicanthus,  ii.  115 

Epidemic  character  of  diphtheria,  ii.  620,  623  ; 
erysipelas,  i.  166 

Epididymis,  pathological  changes  of,  in  stru- 
mous disease  of  testis,  ii.  530  ;  deposits  in, 
causing  sterility,  iii.  562 ;  encysted  hydro- 
cele of,  493 

Epididymitis,  iii.  525 ;  gonorrhceal,  386 ; 
treatment  of,  by  pressure,  i.  54 ;  syphilitic, 
iii.  523 

Epigastrium,  blows  on,  i.  864 :  hernia  in, 
ii.  793;  wounds  of,  i.  885 

Epiglottis,  wound  of,  i.  733,  735,  740 

Epiglottome,  i.  754 

Epilation  in  impetigo,  ii.  888;  in  favus, 
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Epilepsy  from  injury  of  head,  trephining 
for,  i.  628 ;  reflex,  ii.  200  ;  treatment  of, 
by  nerve-stretching,  220 

Epiphora,  ii.  110,  112 

Epiphyses,  inflammation  of,  ii.  351,  385, 
393 ;  acute  inflammation  of,  285 ;  separa- 
tion of,  i.  408 ;  of  femur,  1008,  1026  ; 
of  tibia,  1039  ;  of  humerus,  956,  959 

Epiphysial  line,  diseases  of  bone  at,  ii.  279 

Epiplocele,  ii.  752 

Episcleritis,  ii.  48 

Epispadias,  iii.  207  ;  operation  for,  684 

Epispastics,  iii.  638.     See  Blisters 

Epistaxis,  ii.  634 

Epithelioma,  or  epithelial  cancer,  i.  286 ; 
distinguished  from  rodent  ulcer,  154 ;  of 
auricle,  ii.  132;  of  bladder,  iii.  189;  of 
conj  unctiva,  ii.  28  ;  of  ear,  ]  54  ;  of  eye- 
lid, 120;  of  jaw,  538;  of  larynx,  682, 
693;  of  lip,  519;  of  penis,  iii.  582;  of 
scrotum,  576;  of  tongue,  ii.  576;  table  of 
cases,  580 ;  of  tongue,  following  leuko- 
plakia, 564,  565 

Epithelium  of  cornea,  its  sensitiveness  to 
injury,  ii.  42 

Epulis,  ii.  454,  527 ;  myeloid,  316 

Equinia,  or  glanders,  i.  342 ;  mitis,  345 

Erectile  tumour,  i.  270 

Ergot  of  rye,  gangrene  from  eating,  i.  127 

Ergotin,  subcutaneous  injection  of,  in  trau- 
matic renal  hpematuria,  i.  633 

Erratic  erysipelas,  i.  161 

Eruption,  difficult,  of  wisdom  teeth,  ii.  451 

Eruptions,  cutaneous,  from  injury  or  disease 
of  nerves,  193, 197 ;  reflex,  210 ;  syphilitic, 
on  skin,  iii.  350 ;  on  bone,  ii.  308.  See 
Skin,  diseases  of 

Eruptive  fevers,  jaw  necrosis  after,  ii.  480 

Erysipelas,  i.  156 ;  simple,  or  cutaneous, 
156,  160 ;  phlegmonous,  or  cellulo-cuta- 
neous,  156,  161 ;  cedematous,  156,  161 ; 
symptoms  of,  158 ;  miliary,  160 ;  phly- 
ctsenodes,  160 ;  ambulans,  161 ;  erraticum, 
161;  metastatic,  161;  causes  of,  164; 
epidemic,  166 ;  contagiousness  of,  166 ; 
diagnosis  of,  167  ;  prognosis  of,  168  ;  treat- 
ment of,  169 ;  of  scalp,  570 ;  of  scrotum, 
iii.  574 ;  in  wounds  of  face,  i.  715 ;  affection 
of  glands  in,  iii.  12 ;  ulceration  of  cornea 
after,  ii.  39 

Erysipelatous  laryngitis,  ii.  685 

Erythema,   i.    156,    ii.    871  ;  fugax,  i.   157, 
ii.  872  ;  circinatum,  i.  157,  ii.  873  ;  margi- 
natum, i.   157,  ii.  873  ;  papulatum,  i.  157, 
ii.  873 ;  pernio,  ii.  872  ;  nodosum,  i.  157, 
ii.    872;    tuberculatum,   i.    157,   ii.   873; 
idiopathic,   i.    158 ;    lseve,    cedematosum, 
158,  ii.   872;  intertrigo,  i.  158;   chronic, 
158;  syphilitic  laryngeal,  ii.  679 
Erythematous  lupus,  ii.  910 
Escharotics,  see  Caustics 
Eserine,  value  of,  in  iridectomy  and  sclero- 
tomy, ii.  109 
Esinarch's  bandage,  iii.  708  ;  in  amputation 
at  hip-joint,    721;    in  aneurism,    74;    in 
excisions,  736  ;    in  first  field .  dressing,  i. 
478  note 
Ether  as  an  anaesthetic,  iii.  598,  610,  611 
Ether  spray,  iii.  611 ;  in  affections  of  nerves, 
ii.  213 
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Ethidene  as  an  anaesthetic,  iii.  613,  624 

Eustachian  catheters,  ii.  142  ;  tube,  obstruc- 
tion of,  141 ;  Politzer's  method  of  opening-, 
130 

Eversion  of  limb  in  fracture  of  femur,  i.  1002, 
1005 

Everted  dorsal  dislocation  of  hip,  i.  1072 

Evidement  cles  os,  ii.  293 

Examination  of  diseased  parts  in  reference  to 
diagnosis,  iii.  865;  of  bladder,  194;  of  the 
ear,  ii.  129 ;  of  the  eye,  ophthalmoscopic, 
9 ;  superficial,  7 

Exanthemata,  ii.  868,  870 

Exanthematous  laryngitis,  ii.  687 ;  jaw- 
necrosis,  480 ;  ophthalmia,  so-called,  14, 
39 

Excision  of  Bones  and  Joints,  iii.  732; 
general  observations  on,  736 ;  indications  for, 
733  ;  subperiosteal,  738,  774  ;  of  intestine, 
see  Colectomy ;  of  joints  for  loose  cartilages, 
ii.  357  ;  of  tumours,  i.  253,  261 ;  of  vascular 
tumours,  272  ;  in  gunshot  injuries,  i.  551, 
560  ;  for  excision  of  special  parts,  see  the 
names  of  those  parts,  as  Calcaneum, 
Shoulder,  Tongue 

Excretions,  retained,  a  cause  of  inflammation, 
i.  19 

Excurvation  of  spine,  ii.  442 

Exedent  lupus,  ii.  907 

Exfoliation  of  atlas,  ii.  425 

Exhaustion,  stage  of,  in  burns,  i.  390 

Exompbalos,  see  Umbilical  Hernia 

Exophthalmic  goitre,  iii.  597 

Exophthalmos,  ii.  121  ;  pulsating,  iii.  126 

Exostosis,  i.  266,  ii.  324  ;  of  axilla,  iii.  889 ; 
of  ear,  ii.  134 ;  of  jaw,  533  :  of  nose,  654 ; 
of  orbit,  122 ;  of  teeth,  461  ;  bullous, 
325  ;  ivory,  325 

Expanding  bougies,  iii.  217 

Expectant  treatment,  iii.  733 

Expectoration,  albuminous,  after  paracentesis 
thoracis,  i.  840 

Exploration  of  gunshot  wounds,  i.  480,  550  ; 
in  the  diagnosis  of  tumours,  253 

Exstrophy,  see  Extroversion 

Extension  of  anchylosis,  gradual,  ii.  267  ; 
sudden,  272  ;  of  diseased  hip-joint,  365  ;  of 
dislocation,  i.  458  ;  of  fracture,  414 

External  fistula,  i.  115 ;  piles,  ii.  832 ;  ure- 
throtomy, iii.  222 

Extracapsular  (so-called)  fracture  of  cervix 
femoris,  i.  998 

Extraction  of  bullets,  i.  481 ;  of  cataract, 
ii.  90;  flap,  91,  104,  128;  linear,  99; 
peripheral  linear,  or  modified  flap,  101 ; 
scoop,  100 ;  of  teeth,  haemorrhage  after, 
482 

Extra-uterine  pregnancy,  operations  in,  iii. 
404 

Extravasation  of  blood  mistaken  for  abscess,  i. 
103;  in  contusions,  293;  iu  injuries  of 
abdomen,  870 ;  of  head,  674,  589 ;  into 
knee,  ii.  378  ;  from  retina  or  choroid,  74 ; 
of  fasces,  from  laceration,  i.  878;  from 
punctured  wound,  897  ;  of  pus  from  vesi- 
cula  seminalis  into  peritoneal  cavity,  iii. 
572 ;  of  urine,  232 ;  from  ruptured  bladder, 
i.  920 ;  from  ruptured  kidney,  883 ;  from 
ruptured  ureter,  884 ;  from  injury  of  urethra, 
927 
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Extravasation  cysts,  i.  257 

Extremity,  lower,  amputations  in,  iii.  713; 
contusions  of,  i.  989 ;  excisions  of,  iii, 
734,  736 ;.  fractures  of,  i.  995;  Injuries 
of,  989;  sprains  of,  990;  varices  of,  iii, 
164 ;  wounds  of,  i.  994 ;  gunshot,  554  ; 
upper,  amputations  in,  iii.  709  ;  contrac- 
tions of,  ii.  252  ;  dislocations  of,  i.  969 ; 
excisions  of,  iii.  734 ;  fractures  of,  i.  948  ; 
Injuries  of,  943  ;  sprains  of,  943  ;  wounds 
of,  944;  gunshot,  547 

Extroversion  of  bladder,  iii.  180 ;  operation 
for,  688 

Exuberant  ulcer,  i.  146 

Exudation,  diphtheritic,  ii.  621  ;  inflam- 
matory, i.  75 ;  arachnitic,  621  ;  iritic,  ii. 
55  note 

Exudation  cysts,  i.  256 

Ete,  Diseases  of,  ii.  1 ;  appearances  of,  after 
extraction  of  cataract,  95  ;  entozoa  in,  28, 
46,  79,  iii.  841,849;  examination  of,  ii.  7 ; 
ophthalmoscopic,  9  ;  injuries  of,  see  special 
parts,  as  Conjunctiva,  Cornea 

Eyeball,  dislocation  of,  ii.  122  ;  protrusion  of, 
121 ;  removal  of,  126 ;  rupture  of,  49 ; 
tumours  of,  76  ;  twitching  of,  in  congenital 
cataract,  85 

Eyebrow,  wound  of,  i.  716 

Eyelashes,  abnormal  growth  of,  ii.  117 

Eyelids,  abscess  of,  ii.  117;  cancer  of,  120; 
diseases  of,  115;  inflammation  of,  117; 
injuries  of,  121 ;  tumours  of,  118  ;  wounds 
of,  121 


FACE,  cancroid  ulceration  of,  iii.  881  ; 
carbuncle  of,  ii.  954 ;  enchondroma  of, 
527 ;  cysts  of,  iii.  878 ;  hypertrophy  of 
bones  of,  ii.  534;  injuries  of,  i.  713;  mal- 
formations of,  congenital,  iii.  783 ;  nrevi  of, 
ii.  517 ;  regional  surgery  of,  iii.  878 ;  tu- 
mours of,  878 ;  wounds  of,  i.  713  ;  gunshot, 
540  ;  plastic  operation  for,  512 

Facets  of  calculi,  iii.  245,  264 

Facial  carbuncle,  ii.  954 ;  nerve,  injuries  of, 
i.  617 ;  paralysis  of,  ii.  123  ;  wounds  of, 
through  membrana  tympani,  140  ;  see 
also  Seventh  cranial;  paralysis  after  in- 
flammation of  the  tympanum,  ii.  150  ;  tic, 
see  Tic  doidoureux 

Feecal  abscess,  ii.  707 ;  from  cancer,  709 ; 
fistula,  congenital,  iii.  790 ;  from  gunshot 
wound  of  colon,  i.  533 

Feeces,  extravasation  of,  from  laceration,  i. 
878;  from  wounds,  897  ;  in  spinal  injury, 
651 ;  retention  of,  ii.  725 

Fallopian  tubes,  inflammation  of,  gonorrhoeal, 
iii.  392 ;  rupture  of,  after  operation  for 
imperforate  hymen,  394 

False  aneurism,  iii.  26  ;  joint,  after  fracture, 
i.  411 ;  after  dislocation,  457  ;  membrane, 
formation  of,  in  diphtheria,  ii.  622  ;  formed 
from  extravasation  in  arachnoid,  i.  577 ;  of 
hematocele,  iii.  508  ;  passages  in  urethra, 
i.  929,  iii.  216,  260;  neuroma,  ii.  181; 
spina  bitida,  iii.  786  ;  palate,  ii.  487 

Fangs  of  teeth,  enamel  nodules  on,  ii.  461  ; 
exostosis  on,  461 ;  hypertrophy  of,  462 

Faradisation  of  muscles,  ii.  106;  in  spinal 
concussion,  i.  707 

9 


916 


INDEX. 


FAR 

Farcy,  in  the  horse,  i.  342 ;  in  man,  343 ; 
acute,  345 ;  chronic,  345 ;  flying,  344 

Fasciola  hepatica,  iii.  844 

Fatty  embolism,  i.  1014  ;  after  fracture,  426; 
tumour,  259  ;  mistaken  for  abscess,  103 ; 
congenital,  iii.  781,  803  ;  of  abdomen,  892  ; 
under  conjunctiva,  ii.  27 ;  of  neck,  iii. 
882 ;  of  spermatic  cord,  571 ;  of  tongue,  ii. 
575 

Fauces,  syphilitic  ulceration  of,  ii.  155 ; 
tumours  of,  497 

Favus,  ii.  924 

Febrifuge  treatment  in  inflammation,  i.  53 

Febrile  pemphigus,  ii.  883,  884 

Feet,  distortion  of,  ii.  936 

Felt  splints,  poroplastic,  iii.  634 

Female  organs,  diseases  of,  iii.  393 

Femoral  aneurism,  iii.  140 ;  artery,  ligature 
of,  common,  141 ;  superficial,  137  ;  in 
elephantiasis,  ii.  918 

Femoral  epiphyses,  separation  of,  i.  1008, 
1026 

Femoral  hernia,  ii.  817 ;  development  of, 
818 ;  diagnosis  of,  819 ;  morbid  states  of, 
823  ;  operation  for,  824 ;  statistics  of,  821 ; 
taxis  of,  824;  use  of  trusses  in,  821; 
varieties  of,  818 ;  wound  of  obturator 
artery  in  operation  for,  825 

Femoral  ring,  passage  of  testicle  through,  iii. 
470 

Femur,  affection  of,  in  hip  disease,  ii.  367  ; 
dislocation  of,  see  Hip  ;  fracture  of  neck 
of,  i.  997;  fracture  of  shaft  of,  1010; 
longitudinal,  1020  ;  spiral,  or  by  torsion, 
1021 ;  in  childhood,  1020 ;  compound, 
1020 ;  of  lower  end  of,  1023 ;  fracture  of, 
by  gunshot,  554  ;  from  necrosis,  401 ;  from 
mollities  ossium,  402 ;  necrosis  of,  in 
popliteal  space,  ii.  296,  iii.  990 ;  section 
of,  in  anchylosis  of  hip,  ii.  274,  iii. 
752  ;  subperiosteal  resection  of  shaft  of, 
775 

Fergusson's  lion-forceps,  iii.  737  ;  saw,  737 

Fermentation,  hydrophobic,  i.  338 

Ferments,  i.  25 

Ferric-oxide  calculus,  iii.  250 

Fever,  hectic,  i.  187  ;  diphtheritic,  ii.  621 ; 
inflammatory,  i.  12  ;  puerperal,  167,  172  ; 
suppurative,  187  ;  traumatic,  190,  298 ; 
urethral,  iii.  211,  301 

Fibrin,  in  inflammatory  blood,  i.  17  ;  in  in- 
flammatory effusion,  6 ;  in  inflammatory 
exudation,  6 ;  function  of,  in  the  body, 
17 

Fibrinous  calculus,  iii.  249 ;  deposits  in  bur- 
sal tumours,  ii.  173 ;  exudation  in  diph- 
theria, 621 

Fibro-cellular  tumour,  subconjunctival,  ii.  27 

Fibro-cystic  tumour  of  bone,  ii.  328 

Fibroma,  i.  261.     See  Fibrous  Tumour 

Fibro-plastic  tumour  of  breast,  iii.  450 ; 
of  uterus,  recurrent,  397 

Fibrous  bronchocele,  iii.  592 ;  polypus  of 
nose,  ii.  650 ;  tumours,  i.  261 ;  of  bladder, 
iii.  188  ;  of  bone,  ii.  328  ;  of  iliac  fossa,  iii. 
893;  of  jaws,  ii.  529;  of  larynx,  691  ;  of 
tongue,  575 ;  of  uterus,  iii.  397 

Fibula,  dislocation  of,  i.  1088  ;  fracture  of, 
1040;  osteotomy  of,  iii.  826 

Field-dressing,  first,  i.  478 


FOO 

Fifth  cranial  nerve,  injuries  of,  i.  616;  kera- 
titis from  disease  of,  ii.  38,  123 

Figure-of-8  bandage,  iii.  627;  suture,  636 

Filaria  lentis,  iii.  849;  medinensis,  846; 
sanguinis  hominis,  ii.  916,  iii.  849 : 
embryonic  and  mature  forms  of,  84!) ; 
diseases  associated  with,  850 

Fingers,  amputation  of,  i.  945,  iii.  710 :  for 
gunshot,  i.  553  :  chancre  of,  iii.  342  ;  dis- 
location of,  i.  988 ;  division  of  tendons  of, 
ii.  271  ;  enchondroma  of,  323  ;  fracture  of, 
i.  945 ;  artificial,  iii.  726 ;  supernumerary, 
796 ;  webbed,  797 

First  intention,  union  by,  i.  298 

Fissure  of  anus,  ii.  853 ;  of  bone,  i.  410  ; 
congenital,  of  palate,  ii.  498  ;  of  uterus, 
autoplastic  operation  for,  iii.  420 

Fissured  fracture  from  gunshot,  i.  542  ;  of 
skull,  582 

Fistula,  i.  114;  complete  and  incomplete, 
114;  external  and  internal,  114;  forma- 
tion of,  115 ;  anal,  or  in  ano,  ii.  847 ; 
operation  for,  851 ;  complicated  with 
stricture  of  rectum,  852,  856  ;  biliary,  i. 
900 ;  faecal,  from  cancer,  ii.  709 ;  con- 
genital, iii.  790 ;  after  gunshot  wound  of 
colon,  i.  533;  gastric,  898;  lacrymal, 
ii.  110,  111;  laryngeal,  or  tracheal,  after 
wound  of  neck,  i.  735,  742  ;  lymphatic, 
iii.  1 ;  in  neck,  885 ;  rectal,  internal,  ii. 
855 ;  recto-vaginal,  congenital,  iii.  787, 
788 ;  recto-vesical,  congenital,  789  ;  sali- 
vary, i.  715;  umbilical,  iii.  793;  urinary, 
or  perinseal,  226;  plastic  operations  for, 
see  Ante-scrotal ;  urethro-rectal,  227 ; 
from  gunshot,  i.  539  ;  congenital,  iii.  789 ; 
vaginal  and  uterine,  418  ;  vesico-intestinal , 
186 

Fistula  of  cornea,  after  extraction  of  cataract, 
ii.  97 

Fit,  hysterical,  i.  235 

Flap  amputation,  iii.  701 

Flap-extraction  of  cataract,  ii.  91,  104 

Flap-wounds  of  scalp,  i.  570 

Flaps,  incisions  for,  iii.  663  ;  transplantation 
of,  664 ;  adaptation  of,  664 

Flat-foot,  ii.  250 

Flexion  treatment  of  aneurism,  iii.  70 

Floating  tumours  of  abdomen,  iii.  893 

Fluctuation,  i.  103,  iii.  867 

Fluid  cataract,  ii.  86,  90 

Flush,  hectic,  i.  188 

Fcetal  inclusion  in  testicle,  iii.  547 

Fcetor  in  cancer  of  tongue,  ii.  613,  619 

Foetus,  attached,  iii.  779  ;  harlequin,  ii.  899  ; 
in  foetu,  iii.  779 ;  blood-poisoning  in,  ii. 
352 ;  development  of  superior  maxilla  in, 
499 ;  development  of  testicles  in,  752 ; 
distortions  of,  in  utero,  231  ;  during  par- 
turition, 247  ;  syphilis  in  the,  iii.  807 

Fomentations,  use  of,  in  inflammation,  i.  57 

Foot,  aneurism  in,  iii.  132  ;  dislocation  of, 
i.  1090 ;  at  ankle,  compound,  1094  ;  sub- 
astragaloid,  1094 ;  excision  of  bones  of, 
iii.  735,  769;  fracture  of,  i.  1051;  fun- 
gous disease  of,  iii.  851  ;  malformations  of, 
796 ;  venae  section  in,  646 ;  wounds  of, 
punctured,   i.  995  ;  gunshot,  568 

Foot-and-mouth  disease  in  cattle,  i.  347  ;  in 
man,  348 
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Forceps,  artery,  iii.  625 ;  auricular,  ii.  133 ; 
bone,  iii.  737  ;  dressing-,  625 ;  laryngeal, 
i.  767,  ii.  696 ;  Liston's,  iii.  707  ;  litho- 
tomy, 258 ;  oesophageal,  i.  790  ;  tracheal, 
767,  769  ;  urethral,  iii.  300  ;  vesical,  196 

Forcing  a  stricture,  iii.  229 

Forearm,  amputation  of,  iii.  711 ;  aneurism 
in,  102 ;  fractures  of,  i.  961 ;  gunshot  frac- 
ture of,  547.     See  also  Radius,  Ulna 

Foreign  bodies  in  abdomen,  i.  885,  913 ; 
in  air  passages,  756 ;  results  of  cases  of, 
765 ;  in  artery  (wounded),  366  ;  in  blad- 
der, 923 ;  in  chest,  823,  835,  858  ;  in  con- 
junctiva, ii.  13;  in  cornea,  44;  in  ear, 
132;  in  face,  i.  714;  in  fistula,  117;  in 
heart,  851 ;  in  iris,  ii.  45,  53 ;  in  larynx, 
i.  758,  759 ;  in  nerves,  ii.  190 ;  in  nose,  i. 
717,  ii.  641  ;  in  pharynx,  i.  757,  783  ;  in 
rectum,  942 ;  in  spinal  canal,  712 ;  in 
stomach  and  intestines,  908 ;  in  urethra, 
925;  in  vagina,  940;  in  wounds,  310; 
in  gunshot  wounds,  480 ;  introduction  of, 
into  aneurismal  sac,  iii.  79 

Four-tailed  bandage,  iii.  630 

Fourth  cranial  nerve,  injuries  of,  i.  616 ; 
paralysis  of,  ii.  123 

Fracture  apparatus  (jaw),  i.  723 

Fractures,  i.  401  ;  spontaneous,  405,  ii. 
332 ;'  intra-uterine,  i.  406,  iii.  800 ;  com- 
minuted, i.  409 ;  compound,  407,  421,  429, 
439 ;  dentated,  408  ;  double,  409 ;  fissured, 
410,  542 ;  greenstick,  410 ;  gunshot, 
466;  incomplete,  413;  into  joints,  425; 
longitudinal,  407 ;  multiple,  409,  544  ; 
oblique,  407;  perforated,  411;  resecting, 
543;  simple,  407;  splintered,  409,  42i  ; 
spontaneous,  in  locomotor  ataxy,  405 ; 
sprain,  411  ;  transverse,  407 ;  reduction 
of,  414 ;  union  of,  430 ;  by  bridges  of 
bone,  434 ;  by  intermediate  callus,  434  ; 
by  granulation,  439 ;  painful  and  de- 
formed, 450 ;  treatment  by  refracture, 
451 ;  by  section  and  resection,  452 ;  un- 
united, 441  ;  aneurism  from,  iii.  84  ;  causes 
of,  i.  401 ;  varieties  of,  407  ;  symptoms  of, 
41 1 ;  complications  of,  424 ;    delayed  by 

-  coagulation  in  veins,  445.  For  fracture 
of  individual  bones,  see  their  names 

Fraenkel's  nasal  speculum,  ii.  632 

Fragilitas  ossium,  ii.  312,  331 

Framboesia,  ii.  9l8 

French  rhinoplastic  operation,  iii.  669 

Friction  in  ununited  fracture,  i.  447 

Frost-bite,  i.  129 

Fumigation  of  membrana  tympani,  i.  146 ; 
mercurial,  iii.  365 

Fungous  tumour  of  dura  mater,  iii.  876; 
ulcer,  i.  146 

Fungus  of  testis,  cancerous,  or  hsematodes, 
iii.  543 ;  strumous,  or  tubercular,  534 ; 
syphilitic,  523,  533 

Fungus-disease  of  India,  iii.  851 

Fungus  hsematodes,  i.  284 

Funicular  portion  of  peritonaeum,  hernia 
into,  ii.  80l 

Funis,  congenital  bifurcation  of,  iii.  794 

Fumncular  diathesis,  ii.  945 

Furunculus,  see  Boil 

Fusible'  calculus,  iii.  249 

Fusiform  aneurism,  iii.  25 


GER 

GAGS,  ii.  454 
Galactocele,  iii.  448 

Galactorrhcea,  iii.  441 

Gall-bladder,  fistula  of,  i.  900 ;  rupture  of, 
880 

Gall-duct,  rupture  of,  i.  880 

Gall-stone,  extraction  of,  ii.  745 

Galvanic  cautery,  iii.  654  ;  ecraseur,  extirpa- 
tion of  tongue  by,  ii.  599, 608,  617 

Galvanisation  of  vocal  cords,  ii.  666 

Galvanism  in  impotence,  iii.  561 ;  in  loco- 
motor ataxy,  ii.  226 

Galvano-caustic  method  of  removing  laryn- 
geal growths,  ii.  697 

Galvano-puncture,  treatment  of  aneurism  by, 
iii.  80 

Ganglion,  ii.  173;  compound,  174 

Gangrene,  i.  119;  as  distinguished  from 
ulceration,  144 ;  classification  of,  119  ; 
process  of,  120 ;  from  embolism  or  throm- 
bus, 122,  iii.  22 ;  from  pressure  of 
aneurism.  32;  from  ligature  of  artery, 
i.  122,  363,  iii.  56,  130 ;  from  atheroma, 
19 ;  from  ergot,  i.  126 ;  during  treat- 
ment of  fracture,  425 ;  from  frost-bite, 
129  ;  after  injuries  of  the  spinal  cord,  32  ; 
hospital,  138;  ulcerative,  140;  idiopathic, 
120;  induced,  enucleation  of  uterine 
tumour  by,  iii.  399;  infantile,  811;  in- 
flammatory, acute,  i.  134  ;  moist  and  dry, 
120;  reflex,  ii.  210;  senile,  i.  127,  iii. 
22  ;  specific  septic,  i.  136  ;  spontaneous, 
125 ;  traumatic,  130 ;  separation  of,  121  ; 
amputation  in,  see  Amputation ;  in  child- 
ren, 142,  iii.  811 ;  in  diabetes,  i.  127 ; 
in  hernia,  ii.  766 ;  treatment  of,  787 ; 
traumatic,  of  lung,  i.  860 ;  of  penis,  iii. 
581  ;  of  scrotum,  575.  See  also  Cancrum 
Oris,  Phagedena 

Gangrene  symetrique  des  extremites,  i.  125 

Garters,  lithotomy,  iii.  258 

Gases,  suffocation  in  non-respirable,  iii.  835  ; 
in  poisonous,  835 

Gastric  fistula,  i.  898 

Gastrocele,  ii.  752 

Gastrostomy  in  stricture  of  oesophagus,  i. 
799 

Gastrotomy  for  removal  of  foreign  bodies 
from  stomach,  i.  799  note,  91 3 ;  in  succes- 
sion to  cesophagotomy,  792 ;  in  gunshot 
injury  of  abdomen,  536 ;  in  rupture  of 
uterus  during  parturition,  938 

Gauze  dressing,  antiseptic,  i.  319 ;  in  com- 
pound fracture,  423 ;  in  psoas  abscess, 
ii.  419;  in  wounds,  i.  319 

Gelatiniform  cancer,  i.  288 

Gelatinous  polypus  of  nose,  ii.  646 

Genital  organs,  disturbances  of,  in  spinal 
injury,  i.  649 ;  gunshot  injuries  of,  537  ; 
influence  of  leprosy  on,  ii.  914 ;  phenomena 
of,  in  reference  to  diagnosis,  iii.  865.  See 
also  Male  Organs,  Female  Organs,  and  the 
names  of  the  various  parts 

Genuflexion  in  treatment  of  popliteal  aneu- 
rism, iii.  71,  136 

Genu  valgum,  ii.  260  ;  extrorsum  curvatum, 
265  ;  osteotomy  in,  iii.  825 

Germicide  dressings,  i.  318 

Germs,  specific,  i.  28  note,  185,  ii.  405 ; 
atmospheric,  i.  41,  89,  165 
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Giant  cells,  i.  227 

Giant-celled  sarcoma,  i.  279 

Gland,  lacrymal,  diseases  of,  ii.  114 ;  extirpa- 
tion of,  114 

Glanders,  i.  342 ;  chronic,  345 ;  in  the 
horse,  342 ;  in  man,  343 

Glands,  lymphatic,  affections  of,  in  venereal 
disease,  iii.  315,  320,  324 ;  cancer  in,  i. 
248,  hi.  10  ;  enlarged,  in  impetigo,  ii.  886  ; 
compression  of  nerves  by,  185  ;  excision  of, 
i.  232,  iii.  13,  889 ;  gonorrhoeal  disease  of, 
382  ;  hypertrophy  and  atrophy  of,  7  ;  in- 
flammation of,  2 ;  strumous  disease  of,  i. 
225 ;  treatment  of,  231  ;  syphilitic  disease 
of  cervical,  iii.  362,  884 

Glandular  abscess,  i.  229  ;  treatment  of,  233  ; 
growths  in  larynx,  ii.  692  ;  tumour,  i.  281 ; 
lymphatic,  268 

Glandular-celled  carcinoma,  i.  282 

Glans,  see  Penis 

Glaucoma,  ii.  105  ;  iridectomy  in,  108 

Gleet,  iii.  380  ;  treatment  of,  390 

Glenoid  cavity  of  scapula,  fracture  of,  i. 
954 

Glioma,  i.  273  ;  of  eyeball,  ii.  76,  85 

Globus  hystericus,  i.  235 

Glossitis,  superficial,  ii.  559;  parenchyma- 
tous, 568 

Glottis,  oedema  of,  ii.  686  ;  in  wound  of  neck, 
i.  734  ;  foreign  bodies  in,  758,  759  ;  spasm 
of,  ii.  704 ;  wounded  laryngeal  cartilage  in, 
i.  734 

Glue  bandage,  iii.  633 

Gluteal  aneurism,  hi.  148 

Glycerine  in  ichthyosis,  ii.  901 

GWcosuria  after  spinal  concussion,  i.  699  note 

Goitre,  endemic,  iii.  591 ;  assigned  causes  of, 
591 ;  sporadic,  592 ;  geographical  distri- 
bution of,  591 ;  varieties  of,  592 ;  exoph- 
thalmic, 597.    See  Bronchocele 

Gonorrhoea,  iii.  374 ;  alleged  specificity  of,  i. 
26 ;  causes  of,  iii.  376 ;  Hunter's  experi- 
ments on,  343  ;  pathology  of,  375,  380 ; 
diagnosis  of,  386,  (in  female  children) 
812 ;  seat  of,  378,  391 ;  in  the  male,  its 
stages,  379 ;  its  varieties,  381 ;  sicca, 
381  ;  externa,  or  balanitis,  381 ;  its  com- 
plications, chordee,  379,  388 ;  renal  and 
vesical  irritation,  381 ;  bleeding  from 
urethra,  382 ;  lacunar  abscess,  380,  382 ; 
bubo,  382  ;  herpes  praeputialis,  385 ;  phi- 
mosis and  paraphimosis,  382 ;  prostatitis, 
385 ;  epididymitis,  386 ;  its  treatment, 
386 ;  in  the  female,  391 ;  complications, 
391 ;  treatment,  392 

Gonorrhoeal  cystitis,  iii.  183 ;  iritis,  ii.  61 ; 
ophthalmia,  18  ;  synovitis,  340 

Gooch  splints  for  excision  of  knee,  iii.  762 

Gordiacea,  iii.  845 

Gorget,  blunt,  iii.  258,  263  ;  hooked,  269 

l  muging,  iii.  769 

Gout,  specific  blood  poison  of,  ii.  343 ;  in 
great  toe,  391 

Gouty  inflammation,  i.  33;  coryza,  ii.  637  ; 
laryngitis,  689  ;  orchitis,  iii.  515 ;  synovitis, 
ii.  343 ;  ulcer,  i.  148 

Graefe's  coin-catcher,   i.  790  ;  operations  for 

cataract,  ii.  100 ;  for  glaucoma,  108 
Grafting,  skin,  iii.  622,  694 

Granular  conjunctiva,  ii.  20 
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Granulations,  i.  299  ;  morbid,  312 ;  union  by, 

299 
Gravel,  iii.  178,  235 
Graves's  disease,  iii.  597 

Greenstick  fracture,  i.  410 

Groin,  cysts  of,  iii.  896 ;  enlarged  glands  of, 
895 ;  exostosis  in,  896 ;  phagedaena  of, 
896 ;  regional  surgery  of,  895 ;  table  of 
chief  surgical  affections  of,  897 

Growth  of  tumours,  i.  247 

Gruber's  ear  speculum,  ii.  129 

Guaiacum  in  syphilis,  iii.  355 

Guinea-worm,  natural  history  of,  iii.  847  ; 
symptoms  of,  848  ;  extraction  of,  849 

Gum,  congenital  hypertrophy  of,  ii.  456 ; 
polypus  of,  458 ;  tumours  of,  454,  5^7 ; 
papillary  tumour  of,  459 

Gum-bandage,  i.  419,  iii.  631 

Gum-boil,  ii.  447 

Gum-catheter,  iii.  212 

Gumma,  ii.  341,  iii.  362 ;  in  vertebral  column, 
ii.  421.     See  Syphilis,  Syphilitic 

Gunning's  interdental  splint,  i.  725 

Gunpowder,  accidents  from,  i.  388 

Gunshot  injuries,  i.  461 :  amputation  in, 
548,  554,  559,  563,  566.'  (primary)  568 ; 
anaesthetics  in,  569  ;  apertures  of  entrance 
and  exit,  472 ;  classification  of,  488 ;  dress- 
ing of,  483;  excision  in,  550,  560,  563, 
566 ;  exploration  for,  480,  550 ;  haemor- 
rhage (primary)  in,  476,  519;  hospital 
gangrene  and  pyaemia  in,  545,  569  ;  in- 
cision of  orifices  of,  484  ;  internal,  without 
external  marks,  473 ;  lodgment  of  bullets 
in,  470  ;  pain  of,  474  ;  prognosis  of,  477  ; 
shock  in,  475 ;  symptoms  (general)  of, 
471  ;  treatment  (general)  of,  478 ;  tre- 
phining in,  500;  for  injuries  of  special 
organs  see  their  names 

Gustatory  nerve,  division  of,  ii.  618 

Gutta-percha  splint,  iii.  633;  stock,  i. 
234 

Gynaecomazia,  iii.  423 

Gypsum  bandage,  iii.  632 


HABITS  in  reference  to  diagnosis,  iii. 
860 

Hasmatemesis  in  fracture  of  base  of  skull,  i. 
590 

Hematocele  of  tunica  vaginalis,  iii.  505 ; 
fluid  of,  507 ;  walls  of,  507  ;  site  and  con- 
dition of  testicle  in,  508 ;  symptoms  and 
diagnosis  of,  509 ;  treatment  of,  510 ;  of 
testis,  encysted,  511  ;  of  cord,  diffuse,  511 ; 
encysted,  512  ;  parenchymatous  form  of, 
512 ;  of  neck,  882 

Haematoma,  i.  293  ;  in  auricle,  ii.  132 

Haematozoa,  iii.  849 

Haematuria,  iii.  176;  from  lumbar  sprain,  i. 
632 

Haemo-mediastinum,  i.  843 

Haemophilia,  i.  350 

Haemoptysis  in  diagnosis  of  chest  wounds,  i. 
825,  829  ;  in  gunshot  wound  of  the  lung, 
519 

Haemorrhage,  i.  349 ;  relation  of,  to  collapse, 
380  ;  in  burns,  390 ;  producing  collapse, 
380  ;  periodical,  350  ;  primary,  296  ;  re- 
curring, 308,  366  ;  secondary,  309  ;    after 
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ligature  of  artery,  iii.  58 ;  vicarious,  i. 
350  ;  in  excision  of  tongue,  ii.  608  ;  after 
extraction  of  teeth,  482 ;  after  facial 
injury,  i.  714 ;  after  fracture,  428 ;  after 
ligature,  362 ;  after  gunshot  wounds, 
476,  519  ;  in  lithotomy,  iii.  259,  264,  273; 
in  plastic  operations,  667  ;  in  rupture  of 
peritonaeum,  i.  872 ;  in  tracheotomy, 
777  ;  stoppage  of,  before  closing  wounds, 
194.  See  also  injuries  of  the  various 
parts 

Heernorrhagia,  ii.  868,  876 

Hemorrhagic  diathesis,  i.  350  ;  retinitis,  ii. 
73 ;  sarcoma,  i.  274  ;  ulcer,  147 

Haemorrhoids,  external,  ii.  832  ;  internal, 
834 ;  prolapsus  of  rectum  complicated 
with,  844;  urethral,  iii.  293 

Haemo-thorax,  i.  833 

Hair,  alterations  of;  from  nerve  lesions,  ii. 
193  ;  diseases  of,  934  ;  loss  of,  from  syphi- 
lis, iii.  360 

Hair-worms,  iii.  845 

Hallbauer's  experiments  in  inflammation,  i. 
84 

Hamilton's  mode  of  treating  fracture  of 
patella,  i.  1033 

Hammond's  wire  splint  for  fractured  jaw,  i. 
724 

Hamstring  muscles,  division  of,  ii.  270 

Hancock's  operation  for  excision  of  ankle, 
iii.  767  ;  for  glaucoma,  ii.  109 

Hand,  amputation  of,  iii.  711 ;  aneurism  in, 
102  ;  artificial,  725  ;  contracted,  ii.  253  ; 
enchondroma  of,  323 ;  excision  of  bones  of, 
iii.  751 ;  fractures  of,  i.  968 ;  malforma- 
tions of,  iii.  796 ;  needles  in,  i.  944  ;  psori- 
asis of,  ii.  896;  suppuration  in,  i.  Ill, 
944 ;  wounds  and  laceration  of,  944,  945  ; 
by  gunshot,  553 

Handkerchief  system  of  bandaging,  iii.  631 

Hare-lip,  ii.  501  ;  operation  for,  iii.  676 

Hare-lip  suture,  iii.  636 

Harlequin  foetus,  ii.  899 

Head,  Injuries  of  the,  i.  570  ;  dislocation 
of,  from  atlas,  683 ;  gunshot  injuries  of, 
486  ;  pains  in,  in  perforate  tympanum,  ii. 
154  ;  regional  surgery  of,  iii.  871 

Healing,  see  Union 

Healthy  ulcer,  i.  145 

Hearing,  disorders  of,  see  Ear;  hereditary 
loss  of,  ii.  158 ;  co-existence  of,  with  dam- 
aged membrana  tympani,  144  ;  use  of  the 
sense  of,  in  diagnosis,  iii.  868 

Heart,  death  from  entrance  of  air  into,  i. 
373  ;  disease  of,  in  relation  to  administra- 
tion of  anaesthetics,  iii.  599,  612,  614 ; 
effect  of  shock  upon,  i.  376  ;  effect  of  spinal 
injury  upon,  653;  foreign  bodies  in,  table 
of,  852  ;  inj  ury  to,  from  contusion  of  chest, 
861  ;  post-mortem  condition  of,  in  apncea, 
iii.  833;  pyaemia  in,  i.  181,  table  ;  wounds 
of,  844 ;  table  of  cases  of,  845 ;  results  of, 
849 

Heat  in  inflammation,  i.  8,  11,  77  ;  in  fever, 
13;  Chossat's  experiments,  15 

Hectic  Fever,  i.  187 ;  symptoms  of,  187 ; 
aetiology  of,  188 ;  treatment  of,  189 ; 
pathology  of,  188 ;  flush,  188  ;  etymology 
of,  187;  duration  of,  188 

Hemeralopia,  ii.  78 


HIP 

Hemiopia,  or  Hemiopsia,  ii.  77 

Hemiplegia,  reflex,  ii.  206 

Hemp-seed  calculus,  iii.  237,  246 

Hereditary  blood-poisoning,  ii.  352 ;  scro- 
fulosis,  i.  222;  syphilis,  iii.  315,  805; 
predisposition  to  inflammations,  i.  37;  to 
cancer,  245:  to  deafness,  ii.  158;  to  her- 
nia, 749 ;  to  muscular  atrophy,  165 ;  to 
warts,  939 ;  tendencies  in  reference  to 
diagnosis,  iii.  860 

Hermann's  artificial  legs,  iii.  730 

Hermaphroditism,  iii.  794 

'  Hermetically  sealing '  gunshot  wounds  of 
chest,  i.  527 

Hernia,  ii.  747 ;  diaphragmatic  or  phrenic, 
i.  875,  iii.  793  ;  from  gunshot  wound,  i. 
534  ;  encysted,  ii.  807 ;  epigastric,  793  ; 
femoral  or  crural,  817,  see  Femoral;  in- 
guinal, 796,  see  Inguinal ;  ischiatic,  831  ; 
lumbar,  796 ;  obturator,  825 ;  perineal, 
831  :  pudendal,  831 ;  scrotal,  807-810  ; 
umbilical,  794 :  vacinal,  831  :  ventral,  i. 
870,  887,  ii.  794;  double,  790;  compli- 
cated with  retained  testis,  iii.  474;  with 
hydrocele,  503;  contents  of,  ii.  752.  Sac 
of,  development  of,  ii.  755  ;  kinds  of,  con- 
genital and  acquired,  757  ;  fluid  in,  769  ; 
laceration  of,  781 ;  displacement  of,  780  ; 
intra-parietal,  782.  Morbid  states  of,  ir- 
reducible, 762  ;  obstructed,  762  ;  inflamed, 
763  ;  strangulated,  764  ;  cause  of  fatality 
in  operations  for,  i.  894.  Injuries  of,  ii. 
779  ;  gangrene  of  intestine  in,  776 :  con- 
tusion of,  767.  Treatment,  taxis  in,  775  ; 
injurious  effects  of,  775-779 ;  operation, 
see  Herniotomy ;  trusses,  use  of,  758 ; 
radical  cure  of,  760,  795,  812  ;  '  reduction 
en  bloc,'   780.     Rupture  of  intestine   in, 

777  ;  statistics  of,  747  ;  treatment  of  rup- 
tured intestine,  784  ;  ulceration  of  gut  in, 
766  ;  use  of  chloroform  in,  777  ;  use  of 
cold  applications  (ice,  &c.)  in,  i.  45,  ii. 

778  ;  use  of  purgatives  in,  778 ;  vomiting 
in,  771-775;  followed  by  artificial  anus, 
767 

Hernia  of  bladder,  iii.  190  ;  of  brain,  i.  610  ; 
congenital,  iii.  874 ;  spontaneous  cure  of 
876 ;  of  cornea,  ii.  40  ;  of  lung,  i.  825 ;  of 
testis,  see  Fungus 

Hernial  aneurism,  iii.  26 

Hernies  graisseuses,  iii.  892 

Herniotomy,  ii.  782 ;  see  also  the  different 
forms'of  hernia,  as  Femoral ;  after-treatment, 
790 ;  instruments  required  in,  786 ;  ques- 
tion of  opening  the  sac  in,  784  ;  treatment 
of  gangrenous  intestine  in,  787  ;  treatment 
of  ruptured  intestine  in,  784 ;  treatment  of 
omentum,  789 

Herpes,  ii.  880 ;  from  nervous  disease,  197 ; 
circinatus,  88l ;  distinguished  from  tinea 
tonsurans,  923 ;  iris,  881  ;  labialis,  880 ; 
communicated  by  inoculation,  i.  26  ;  prae- 
putialis,  ii.  880,  iii.  385 

Heteroplastj'',  iii.  660 

Hexacanthus  of  taeniada,  iii.  840 

Hey's  amputation,  iii.  713 

High  operation  for  lithotomy,  iii.  268 

Hilton's  method  of  opening  abscesses,  i.  112 

Hip-joint,  anatomy  of,  i.  1056.  Ampu- 
tation at,  iii.  720;  for  gunshot  injury,  i. 
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558.  Anchylosis  of,  operation  for,  ii.  875, 
iii.  824.  Congenital  dislocation  of,  ii.  443, 
iii.  799.  Contusions  about,  i.  989.  Diseases 
of,  viz.  synovitis,  ii.  363  ;  pyaemic  and  septic 
synovitis,  366 ;  syphilitic  disease,  367 ; 
strumous  disease,  367  ;  arthritis  deformans, 
376  ;  loose  cartilages,  378 ;  mimic  disease, 
378.  Dislocations  of,  i.  1054  ;  with  frac- 
ture, 1067,  1079;  anterior  oblique,  1072  ; 
compound,  1080 ;  everted  dorsal,  1072  ; 
subspinous,  1077  ;  supraspinous,  1073;  dis- 
location on  dorsum  ilii,  1064,  1067  ;  on 
ischium  (into  sciatic  notch),  1065 ;  on 
tuber  ischii,  1071  ;  ilio-pubic  (on  pubes), 
1077  ;  into  obturator  foramen,  1074  ;  on 
to  perinaeum,  1075.  Distortion  of  (appa- 
rent), in  lateral  curvature  of  spine,  ii.  435. 
Division  of  muscles  in  anchylosis  of,  271  ; 
section  of  neck  or  shaft  of  femur  in  anchy- 
losis of,  274,  iii.  752,  824.  Excision  of, 
751  ;  for  gunshot  injury,  i.  560.  Fractures 
into,  997.     Sprains  of,  991 

Hodgen's  splint,  i.  1019 

Hodgkin's  disease,  i.  268,  iii.  8 

Hooded  snakes,  iii.  856 

Hordeolum,  ii.  117 

Hornets,  stings  of,  iii.  854 

Horns  of  scalp,  face,  &c,  ii.  941 

Horse,  glanders  and  farcy  in  the,  i.  342 

Horse-hair  treatment  of  aneurism,  iii.  78 

Horse-shoe  fistula,  ii.  849 

Hospital  gangrene,  i.  138 

Hospitals,  mortality  from  pyaemia  and  septi- 
caemia in,  i.  176 

Hour-glass  contraction  of  sac  of  inguinal 
hernia,  ii.  803 

Housemaid's  knee,  ii.  176 

Howship's  lacunae,  ii.  277 

Hueter's  experiments  in  inflammation,  i.  88 

Humerus,  dislocations  of,  i.  972  ;  subcora- 
coid,  973  ;  subglenoid,  977  ;  subclavicular, 
978  ;  supracoracoid,  979  ;  subspinous,  980  ; 
partial,  980  ;  compound,  983  ;  fractures  of, 
954  ;  gunshot,  547  ;  from  muscular  action, 
406  ;  into  elbow-joint,  960  ;  of  anatomical 
neck,  954  ;  of  surgical  neck,  956  ;  of  upper 
end,  954 ;  of  upper  epiphysis,  956 ;  of 
greater  tuberosity,  958  ;  of  inner  condyle, 
960  ;  of  lower  end,  959  ;  of  shaft,  958 

Hump,  ii.  438 

Huuterian  chancre,  iii.  317 ;  ligation  of 
arteries,  47 

Hunter's  experiments  on  gonorrhoea,  iii.  843  ; 
on  heat  in  inflammation,  i.  8  ;  on  lym- 
phatic absorption  in  syphilis,  iii.  322 ;  on 
physiological  absorption,  328,  375 ;  opera- 
tion for  aneurism,  47  ;  indications  for  and 
against,  60;  observations  on  gunshot 
wounds,  i.  462 

Hydatid  of  Morgagni,  iii.  513 

Hydatids,  iii.  842  ;  connection  of,  with  taenia, 
848  ;  distribution  of,  843  ;  growth  of,  843 : 
in  bone,  ii.  329 ;  in  breast,  iii.  450 ;  in 
larynx,  ii.  693  ;  in  liver,  iii.  894  ;  in  muscle, 
ii.  170  ;  in  orbit,  122  ;  in  prostate,  iii.  206 ; 
in  tongue,  ii.  572 ;  treatment  of,  iii.  843 

Hydrarthrosis,  ii.  335,  379 

Hydrocele  of  tunica  vaginalis,  iii.  478;  'en 
bissac,'  48]  ;  congenital,  490 ;  encysted 
(of  testis),  493;  infantile,  402;  inguinal, 
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476;  of  the  cord,  500;  multiple,  002; 
combination  of,  with  hernia,  503 ;  with 
misplaced  testis,  476  ;  causes  of,  478 ;  cha- 
racters and  constituents  of  the  fluid  in,  479  ; 
tissue  changes  in,  480  ;  condition  of  testicle 
in,  481 ;  position  of  testicle  in,  481 ;  treat- 
ment of,  by  tapping,  485 ;  by  injections,  486 ; 
by  seton,  488  ;  by  antiseptic  incision,  488  ; 
symptoms  of,  482 ;  diagnosis  of,  483 ; 
associated  with  elephantiasis,  ii.  917 ; 
tabular  classification  of  477  ;  acute,  477 

Hydrocele  of  hernial  sac,  iii.  504  ;  of  neck,  8«2 

Hydrocephalus,  iii.  877 

Hydrochloric  acid  as  a  caustic,  hi.  653 

Hydrophobia,  i.  327;  methods  of  infection 
of,  331  ;  incubation  of,  333 ;  symptoms 
of,  334 ;  diagnosis  of,  335 ;  false,  335  ; 
pathological  anatomy  of,  336 ;  pathology 
of,  337  ;  treatment  of,  339  ;  neurotomy  in, 
ii.  203  ;  table  of  symptoms  of,  in  contrast 
with  those  of  tetanus,  i.  204 

Hydrops  articuli,  ii.  335,  379 ;  pericardii, 
paracentesis  for,  i.  854 

Hydrothorax,  i.  838 

Hymen,  imperforate,  iii.  894 

Hyoid  bone,  dislocation  of,  i.  748;  fracture 
of,  747 

Hyperacousia,  ii.  249 

Hyperaesthesia  of  breast,  iii.  440 ;  of  nipple, 
459  ;  of  lower  limbs  in  wounds  of  spinal 
cord,  i.  710 

Hyperaesthetic  tract,  in  injury  of  spine,  i.  645 

Hypermetropia,  ii.  2,  5 

Hypertrophy,  reflex,  ii.  210  ;  of  bladder,  iii. 
187  ;  of  bone,  ii.  830 ;  of  breast,  iii.  433 ; 
of  fangs  of  teeth,  ii.  462  ;  of  glands,  iii.  7  ; 
of  gum,  ii.  456 ;  of  jaw,  534 ;  of  labia 
pudendi,  iii.  403  ;  of  limbs,  congenital,  797  ; 
of  nerves,  ii.  183 ;  of  prostate,  iii.  198 ;  of 
skull  after  injury,  i.  571;  of  tongue,  ii. 
555  ;  of  veins,  iii.  152 ;  of  vesiculae  senii- 
nales,  573 

Hypochondriasis,  i.  238 

Hypodermic  injection,  iii.  649 ;  in  nerve  irri- 
tation, ii.  213  ;  in  delirium  tremens,  i.  214 ; 
in  erysipelas,  172 ;  in  hydrophobia,  341 ; 
in  spinal  disease,  ii.  410  ;  in  strumous  syno- 
vitis, 343  ;  in  tetanus,  i.  209 ;  in  traumatic 
renal  haematuria,  633 

Hypogastric  region,  hernia  in,  ii.  796 

Hyponarthecic  apparatus,  i.  418 

Hypopyon,  ii.  37 

Hypospadias,  iii.  207  ;  operation  for,  684 

Hypoxanthine,  iii.  237 

Hysterectomy,  iii.  899 

Hysteria,  i.  235  ;  diagnosis  of,  238 ;  patho- 
logy of,  239  ;  causes  of,  240  ;  treatment  of, 
240;  male  (so-called),  235,  240  ;  reflex,  ii. 
203  ;  influence  of,  in  local  injuries,  188 

Hysterical  affection,  local,  i.  236  ;  of  breast, 
237  ;  of  joints,  236,  ii.  360;  of  oesophagus, 
549  ;  of  spine,  i.  236,  ii.  425  ;  curvature  of 
spine,  444 ;  pain,  i.  237 ;  retention  of 
urine,  287 ;  tetanus,  204 ;  wry-neck,  ii. 
259 
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CE,  as  antiphlogistic,  i.  45  ;  in  haemorrhage, 
853 ;  in  traumatic  htemoptysis,  830 ;  in 
orchitis,  iii.  519 
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Ichor,  i.  144 

Ichthyosis,  ii.  897 ;  cornea,  901,  902 ;  spu- 
rious, 901 

Idiopathic  erythema,  i.  120  ;  gangrene,  120  ; 
neuritis,  ii.  179  ;  pyaemia,  i.  177  ;  tetanus, 
202 

Iliac  arteries,  common,  compression  of,  iii. 
721  ;  ligature  of,  external,  143 ;  common, 
145  ;  internal,  145,  148 

Iliac  fossa,  fibrous  tumour  of,  iii.  893 

Ilio-pubic  dislocation  of  hip,  i.  1077 

Ilium,  dislocation  of  hip  on  dorsum  of,  i. 
1064 ;  partial  fracture  of,  917  ;  fracture  of, 
see  Pelvis 

Immovable  apparatus  for  treatment  of  frac- 
tured thigh,  i.  1018  ;  bandages,  iii.  631 

Impacted  fracture,  i.  410 

Impaled  wounds  of  chest,  i.  836 

Imperforate  anus,  iii.  787 ;  hymen  and 
vagina,  394 ;  mouth,  783 ;  rectum,  786 ; 
small  intestine,  793 

Impermeable  stricture,  iii.  223 

Impetiginous  lupus,  ii.  908 

Impetigo,  ii.  886 ;  syphilitic,  iii.  354 

Impotence,  physical  causes  of,  iii.  558 ; 
imaginary  or  false,  559 ;  as  a  result  of 
lateral  lithotomy,  273 

Incarcerated  hernia,  ii.  762 ;  intestine, 
712 

Incised  wound,  i.  296 ;  of  face,  713 ;  of 
nerves,  ii.  188 

Incisions  in  abscesses,  i.  112  ;  in  boils,  ii.  949 ; 
in  bursal  tumour,  174,  177 ;  in  carbuncle, 
952 ;  in  curvature  of  penis,  i.  538 ;  in 
diffuse  cellulitis,  571 ;  in  erysipelas,  173  ; 
in  gunshot  wounds,  482  ;  in  inflammation, 
54  ;  in  parenchymatous  glossitis,  ii.  569  ; 
in  periostitis,  281 ;  in  ranula,  573 ;  in 
stricture  of  rectum,  859 ;  in  stricture  of 
urethra,  iii.  219 ;  antiseptic,  in  hydrocele, 
488 ;  in  hematocele,  510 ;  of  brain  for 
abscess,  i.  626  ;  of  knee  for  gunshot  wound, 
564 ;  for  strumous  disease,  ii.  384 ;  of 
membrana  tympani,  145,  147,  148 ;  for 
plastic  operations,  iii.  663 ;  direction  of, 
for  ligature,  101 

Inclusion  theory  of  tumours,  i.  244 

Incomplete  fracture,  i.  410 

Incontinence  of  urine,  iii.  192 ;  in  youth, 
192  ;  in  the  adult,  193  ;  in  stricture,  211 ; 
after  lithotomy,  274 

Incubation  of  syphilis,  iii.  318 

Incurvation  of  spine,  ii.  443 

Indian  rhinoplastic  operation,  iii.  660,  668 

Indifferent  cells,  i.  247 

Indolent  bubo,  iii.  320;  ulcer,  i.  146 

Indurated  chancre,  iii.  317  ;  secondary,  318 

Induration  after  contusion,  i.  294;  inflam- 
matory, 76 

Infancy,  proportions  of  body  in,  iii.  818 

Infantile  gangrene,  i.  142,  iii.  811 ;  hydro- 
cele, 492 ;  inguinal  hernia,  ii.  755,  801 ; 
807 ;  ophthalmia,  22 ;  orchitis,  iii.  524 ; 
paralysis,  ii.  166,  iii.  810 ;  as  a  cause  of 
fracture,  i.  404 ;  syphilis,  iii.  807 ;  syphi- 
litic iritis,  ii.  59 

Infants,  convulsions  in,  ii.  249;  lithotomy  in, 
iii.  279 ;  operation  for  cataract  in,  ii.  88  ; 
tetanus  in,  i.  200 ;  communication  of  syphi- 
lis to  nurses  by,  iii.  339,  808 
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Infiltration,  inflammatory,  i.  76 ;  as  a  cha- 
racter of  malignant  tumours,  242 

Inflamed  and  uninflamed  parts,  comparative 
temperatures  of,  i.  11 

Inflamed  ulcer,  i.  145 

Inflammation,  i.  1 ;  aetiology  of,  82 ;  biblio- 
graphy of,  96  ;  causes  of,  determining,  18  ; 
predisposing,  31 ;  classification  of,  66 ; 
corpuscular  movements  in,  see  Leucocytes  ; 
definition  of,  67  ;  doctrine  of,  72 ;  etymo- 
logy of,  1 ;  experiments  on,  Hunter's,  8  ; 
Oohnheim's,  68 ;  Hueter's,  83 ;  Ohau- 
veau's,  85 ;  Thoma's,  70 ;  influence  of 
septic  organisms  in,  83  ;  objective  signs 
of,  75 ;  Pathology  of,  66 ;  in  frog's 
mesentery  and  tongue,  68 ;  in  mesen- 
tery of  mammalia,  70;  in  rabbit's  ear, 
70  ;  phenomena  of  the  circulation  in, 
68 ;  process  of,  67  ;  in  the  cornea,  79 ; 
relation  of  determination  of  blood  to,  74  ; 
repair  of  fracture  by,  431,  434;  specificity 
of,  26,  iii.  377 ;  symptoms  of,  i.  3 ; 
treatment  of,  39  ;  cryptogenetic,  93  ;  dif- 
fuse cellular,  163  ;  after  injury  of  scalp, 
570  ;  erysipelatous,  172  ;  gouty,  34 ;  re- 
flex, ii.  208 ;  scrofulous,  i.  219 ;  second- 
ary, 92,  179;  of  wounds,  297,  311;  as 
cause  of  tubercle,  218  ;  from  burns,  390  ; 
after  contusion,  294  ;  of  special  oigans,  see 
their  names 

Inflammatory  blood,  i.  16  ;  effusion,  6  ;  exu- 
dation, 75;  fever,  12;  gangrene,  134; 
heat,  8,  77  ;  induration,  76 ;  infiltration, 
76  ;  necrosis,  77 ;  pain,  6  ;  redness,  3,  77  ; 
stasis,  79;  stricture,  iii,  207,225:  swell- 
ing, i.  4,  75  ;  ulcer,  148 

Inflammatory  zone  of  gangrene,  i.  121 

Inflation  of  tympanum,  ii.  130,  141 ;  injury 
from,  145 

Infusoria,  parasitic,  iii.  839 

Ingrown  toe-nail,  ii.  963 

Inguinal  aneurism,  iii.  142 

Inguinal  hernia,  ii.  796 ;  abnormal,  816 ; 
direct,  815;  oblique,  797;  into  vaginal 
process  of  peritonaeum,  798  ;  into  funicular 
portion  of  the  vaginal  process,  801 ;  hour- 
glass contraction  of  sac,  803  ;  infantile, 
807  ;  into  scrotum,  807,  808  ;  radical  cure 
of,  812  ;  taxis  of,  813  ;  operation  for,  814  ; 
in  the  female,  814 ;  complicated  with  re- 
tained testis,  iii.  474  ;  combined  with  hydro- 
cele, 503 

Inguinal  hydrocele,  iii.  476 

Inhalations  in  laryngeal  affections,  ii.  660 

Inhaler,  Junker's  chloroform,  iii.  618 

Inhibition,  ii.  205 

Injections  in  aneurism,  iii.  76 ;  in  cancer  of 
the  uterus,  653 ;  in  chronic  catarrh  of 
tympanum,  ii.  146  ;  in  chronic  cystitis,  iii. 
185;  in  gonorrhoea,  386,  388;  in  hydro- 
cele, 486,  883  ;  in  sinuses,  i.  117  ;  in  spina 
bifida,  iii.  785 ;  into  heart  in  syncope 
from  entrance  of  air,  i.  374 ;  hypodermic, 
see  Hypodermic 

Injuries,  relation  of,  to  inflammation,  i.  83; 
see  the  names  of  the  parts 

In-knee,  ii.  260 

Innocent,  the  term,  i.  248 

Innocent  tumours,  i.  259  ;  condition  of 
glands  in,  iii.  11 
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■Innominate  artery,  aneurism  of,  iii.  Ill ; 
ligature  of,  112,  114 

Inoculability  of  hospital  gangrene,  i.  188  ;  of 
scrofulosis  and  tuberculosis,  220  ;  (auto-) 
of  venereal  sores,  iii.  319  ;  cases  of,  335 

Inoculation  of  ophthalmia,  i.  26,  ii.  17 ; 
for  granular  conjunctiva,  21  ;  of  syphilis 
(syphilisation),  iii.  316,  371;  on  persons 
previously  diseased,  334;  of  secondary 
syphilis,  339  ;  vaccino-syphilitic,  347,  807 

Insanity  from  extravasation  in  arachnoid,  i. 
579 

Insects,  stings  of,  i.  323;  parasitic,  iii.  850; 
venomous,  see  Venomous 

Insolation,  i.  388 

Insomnia  in  delirium  tremens,  i.  213 

Instruments,  surgical,  iii.  625 

Insufflation,  mouth-to-mouth,  iii.  886 

Insufflator,  nasal,  ii.  645 

Intention,  first,  i.  298 ;  second,  298  ;  third, 
300 

Inter  articular  cartilages  of  knee,  dislocation 
of,  i.  1087,  ii.  388 

Intercostal  vessels,  wounds  of,  i.  855 

Interdental  splint,  i.  725 

Internal  fistula,  i.  115;  of  rectum,  ii.  855; 
mammary  artery,  wound  of,  i.  857  ;  piles, 
ii.  834 ;  pudic  artery,  wound  of,  i.  939 ; 
urethrotomy,  iii.  219 

Interrupted  suture,  iii.  635 

Interstitial  keratitis,  ii.  35 ;  nutrition,  arrested, 
effects  of,  iii.  834 

Intertrigo,  i.  158,  ii.  871 

Intestine,  small,  imperforation  of,  iii.  793 

Intestines,  Diseases  of,  ii.  706 ;  cancer  of, 
728  ;  division  of,  in  operation,  739  ;  foreign 
bodies  in,  i.  908  ;  gunshot  wounds  of,  532  ; 
ligature  of,  ii.  739 ;  obstruction  of,  709  ; 
from  congenital  malformation,  711 ;  from 
twist  or  displacement,  712 ;  from  loops  of 
false  membrane,  715 ;  from  rings  of  peri- 
toneum, 715;  from  intussusception,  719  ; 
from  habitual  constipation,  725 ;  from 
peritonitis,  726  ;  from  stricture,  726  ;  from 
cancer,  728 ;  from  injury,  i.  868 ;  from 
foreign  bodies,  911 ;  operations  for,  see 
Colectomy,  Colotomy  :  protrusion  of,  from 
wound  (gunshot),  536 ;  rupture  of,  876 ; 
ulceration  of,  in  burns,  891,  394;  wounds 
of,  893,  896.     See  also  Hernia 

Intoxication,  septic,  i.  183 

Intracapsular  fracture  of  cervix  femoris,  i.  997 

Intracranial  extravasation,  i.  575;  suppura- 
tion, 572,  573 

Intra-ocular  pressure,  ii.  109 

Intra-orbital  aneurism,  iii.  125 

Intra- parietal  sac  in  hernia,  ii.  782 

Intrathoracic  vessels,  rupture  of,  from  contu- 
sion of  chest,  i.  862 

Intra-uterine  fracture,  406,  iii.  800 ;  peri- 
tonitis, 464 

Intussusception,  causes  of,  ii.  719 ;  anatomy 
of,  720 ;  symptoms  of,  722 ;  diagnosis  of, 
723  ;  treatment  of,  724 

Inunction,  mercurial,  iii.  364 

Invagination  of  hernial  sac,  operation  of,  ii. 

760 ;  of  intestine,  see  Intussusception 
Inversion  of  bladder,  iii.    190;    of  limb   in 
fractures  of  femur,  i.    1004  ;    of  patient's 
body    in    foreign   bodies    in    air-passages, 


JO  I 

765;  in  hernia,  ii.  779;  in  collapse  under 
chloroform,  iii.  622  ;  of  testicle,  476 

Iodine  in  bronchocele,  iii.  594 ;  in  scrofula, 
ii.  410 ;  injection  in  hydrocele,  iii.  486  ;  in 
hydrocele  of  neck,  883 

Iodine  paint  in  scrofulous  glandular  enlarge- 
ments, i.  232 

Iodoform,  ii.  571  ;  in  treatment,  of  compound 
fracture,  i.  423 ;  dressing  for  tongue,  ii. 
571,  615;  lotion  for  abscess,  i.  113 

Iodo-glycerine  injection  in  spina  bifida,  iii. 
785 

Ipecacuan,  use  of,  in  treatment  of  inflamma- 
tion, i.  52 

Iridectomy,  ii.  80,  108 

Iriddesis,  ii.  68 

Irideremia,  ii.  50 

Iriodesis,  ii.  30 

Iris,  appearances  of,  in  health,  ii.  52 ;  colo- 
boma  of,  50 ;  congenital  malformation  of, 
50 ;  cysts  of,  64 ;  detachment  of,  58 ;  dis- 
eases of,  50 ;  foreign  bodies  in,  45,  53 ; 
green  hue  of,  in  syphilitic  inflammation, 
56 ;  inflammation  of,  see  Iritis ;  ligature 
of,  68 ;  operations  on,  for  conical  cornea, 
80  ;  for  artificial  pupil,  64 ;  pouched ,  63, 
67  ;  prolapsus  of,  38,  41 ;  after  extraction 
of  cataract,  97,  104;  protrusion  of,  from 
wound,  44  ;  staphyloma  of,  17 

Iritis,  ii.  52  ;  sequela?  of,  63 ;  use  of  atropine 
in,  62;  arthritic,  61;  gonorrhoeal,  61; 
rheumatic,  55 ;  scrofulous,  60 ;  syphilitic, 
56;  in  infants,  59;  traumatic,  53 

Iron  in  treatment  of  erysipelas,  i.  170,  172  ; 
in  keratitis,  ii.  34,  36 ;  perchloride,  in- 
jection of,  in  aneurism,  iii.  77  ;  heated,  as 
a  vesicant,  639 

Irreducible  hernia,  ii.  762 

Irrigation,  antiseptic,  i.  320 ;  of  gunshot 
wounds,  483 

Irritable  bladder,  iii.  192;  mamma,  440; 
testis,  564 ;  ulcer,  i.  146 

Ischiatic  hernia,  ii.  831 

Ischium,  dislocation  of  hip  on,  i.  1065  ;  upon 
tuberosity  of,  1071 

Issues,  iii.  640 

Itch,  ii.  929 

Ivory  exostosis,  i.  266,  ii.  325 


JAW,  lower,  disease  of  joint  of,  ii.  396 ; 
dislocation  of,  i.  727,  730  ;  fracture  of, 
721 ;  impaction  of  condyle  of,  into  skull, 
586  ;  removal  of,  ii.  539 ;  upper,  fracture 
of,  720 ;  removal  of,  ii.  541  ;  for  naso- 
pharyngeal polypus,  653;  osteoplastic  re- 
section of,  543 

Jaws,  closure  of,  ii.  454;  cysts  of,  328, 
468,  528;  hypertrophy  of,  534;  necrosis 
of,  437  ;  exanthematous,  480 ;  phosphorus 
disease  of,  473 ;  tumours  of,  526 ;  can- 
cerous, 535 

Jejunum,  gunshot  injury  of,  i.  532 

Jigger  or  chigoe,  iii.  850 

Joint,  false,  i.  442 

Joints,  Diseases  oe,  ii.  333 ;  abscess  in,  335, 
358 ;  abscess  near,  i.  106 ;  anchylosis 
of,  ii.  265,  358 ;  hysterical  affection 
of,  i.  236,  ii.  360,  loose  bodies  in, 
355,    378,      387 ;    nervous    affection    of, 
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195  ;  pyaemia  in,  i.  181 ;  syphilitic  disease 


of,  iii.  362 


Jugular  vein,  bleeding  from,  iii.  646  ;  ligature 

of,  i.  737 ;  wound  of,  732,  737 
Junker's  chloroform  inhaler,  iii.  618 
Junks,  i.  418 


KANGAKOO-TENDON  ligature,  iii.  101 
Kelis  or  keloid,  ii.  918  ;  of  tongue,  576 ; 
growth  of  scars,  i.  315 ;  true,  of  Addison, 
ii.  919 

Kelotomy,  see  Herniotomy 

Keratitis,  ii.  31 ;  experiments  in,  i.  80 ; 
parenchymatous  or  interstitial,  ii.  35  ;  with 
suppuration,  87  ;  scrofulous  or  strumous,  33 

Keratonyxis,  ii.  88,  103 

Key's  hernia  director,  ii.  786 ;  lithotomy 
knife  and  staff,  iii.  265 

Kidneys,  abscess  of,  i.  882 ;  affection  of,  in  inj  ury 
of  spine,  646;  injury  of,  in  lumbar  sprain, 
632  ;  calculous  nephralgia,  iii.  173  ;  calculus 
in,  178,  240,  247  ;  disease  of,  in  connection 
with  head  injuries,  i.  574,  625  ;  excision 
of,  iii.  180  ;  haemorrhage  from  (hematuria), 
176  ;  inflammation,  nephritis,  173  ;  chronic, 
176  ;  malformations,  173  ;  neuralgia,  174  ; 
pyaemia  in,  i.  180 ;  pyelitis,  calculous,  iii. 
174 ;  rupture  of,  i.  882 ;  suppression  of 
urine,  iii.  177 ;  wound  of,  i.  898 ;  gunshot 
wounds  of,  531.     See  also  Renal 

Kissing,  communication  of  secondary  syphilis 
by,  iii.  342 

Knee,  affection  of,  in  locomotor  ataxy,  ii. 
225  ;  amputation  at,  iii.  705,  718  ;  amputa- 
tion at,  for  gunshot  injury,  i.  566  ;  anchy- 
losis of,  ii.  265 ;  diseases  of,  378  ;  disloca- 
tion of,  i.  1083;  compound,  1086;  division 
of  muscles  for  anchylosis  of,  ii.  270  ;  ex- 
cision of,  iii.  784,  758 ;  for  gunshot  injury, 
i.  563  ;  fracture  into,  1028,  1038  ;  gunshot 
wounds  of,  562 ;  hysterical  affection  of, 
236 ;  osteotomy  at,  iii.  827  ;  sprains  of, 
i.  991 

Knee,  housemaid's,  ii.  176 

Knee-joint,  artificial,  iii.  729      , 

Knife-swallowing,  i.  912 

Knives,  amputating,  directions  for  using,  iii. 
706 ;  lithotomy,  257,  262 

Knock-knee,  ii.  260 ;  operations  for,  iii.  825 

Koch's  experiments  in  septicaemia  and  pyaemia, 
i.  182 

Kocher's  experiments  in  inflammation,  i.  87  ; 
operation  for  removal  of  tongue,  ii.  603 

Kyphosis,  the  term,  ii.  401 


LABIA  pudendi,  adhesion  of,  iii.  393 ; 
tumours  of,  403,  404 

Labyrinth,  affections  of,  ii.  156 

Lace  suture,  iii.  228,  682 

Lacerated  wound,  i.  306 ;  of  arm,  from  gun- 
shot, 548;  of  face,  713 

Laceration  of  diaphragm,  i.  874 ;  of  artery, 
external  coats  of,  364 ;  inner  coats  of,  860  ; 
subcutaneous,  367  ;  of  brain,  605 ;  of  her- 
nial sac,  ii.  781 ;  of  nerves,  185 ;  of  peri- 
nteum  during  parturition,  941,  iii.  407  ;  of 
urethra,  i.  926,  iii.  211,  232;  from  gun- 
shot, i.  538 


LENT 

Lacrymal  apparatus,  diseases  of,  ii.  110; 
gland,  diseases  of,  114;  obstruction,  110; 
fistula,  110,  111 

Lactation,  iii.  431 ;  effect  of,  on  cancer,  454 ; 
on  structure  of  breast,  426 ;  inflamma- 
tion of  breast  during,  435 

Lacunar  abscess,  iii.  380,  382 

Laminaria  bougies,  iii.  217 

Laminated  or  active  clot  in  aneurism,  iii.  33 

Lancets,  iii.  625 

Langenbeck's  rhinoplastic  operation,  iii.  784 

Laparotomy,  iii.  899 

Laryngeal  cartilages,  fractures  of,  i.  748; 
wound  of,  734,  736 

Laryngeal  forceps,  767,  ii.  696 ;  snare  or 
ecraseur,  696 ;  tampon,  699 

Laryngismus  stridulus,  ii.  627 

Laryngitis  after  swallowing  corrosive  liquids, 
i.  755 ;  acute,  ii.  667 ;  tracheotomy  in, 
670  ;  chronic,  671  ;  chronic  glandular,  674; 
diffuse  cellular,  686  ;  erysipelatous,  685  ; 
exanthematous,  687 ;  gouty,  689  ;  cedema- 
tous,  686  ;  phthisical  or  tuberculous,  676  ; 
syphilitic,  ii.  679,  iii.  359 ;  traumatic,  i.  751 

Laryngoscopy,  ii.  656 

Laryngotomy,  i.  772 ;  in  inflammation  of 
pharynx,  ii.  544 

Laryngo-tracheotomy,  i.  773 

Larynx,  Diseases  or,  ii.  656  ;  application  of 
topical  remedies  to,  663 ;  burns  of,  i. 
751;  contusions  of,  746;  disease  of  car- 
tilages of,  ii.  693 ;  extirpation  of,  698 ; 
follicular  disease  of,  674  ;  foreign  bodies  in, 
i.  758,  759 ;  fractures  of,  748 ;  gunshot 
injuries  of,  514;  hysterical  affection  of,  ii. 
703,  705 ;  injuries  of,  from  corrosive  liquids, 
i.  754 ;  from  inhalation  of  flame,  751 : 
motor  affections  of,  ii.  700 ;  paralysis  of, 
neuropathic,  700  ;  myopathic,  702  ;  scald 
of,  i.  752 ;  sensory  affections  of,  ii.  699  ; 
tumours  of,  non-malignant,  689 ;  malig- 
nant, 693 ;  ulceration  of,  epitheliomatous, 
682  ;  phthisical,  682 ;  strumous,  683 ; 
syphilitic,  680,  682 ;  wounds  of  neck 
opening  into,  i.  736,  741 

Lateral  Curvature  of  Spine,  see  Cur- 
vature 

Lateral  lithotomy,  iii.  256 

Laudable  pus,  i.  145 

Laying  open  knee-joint  for  gunshot  injury,  i. 
564;  sinuses  and  tistulae,  118 

Lead  iodide  ointment  in  scrofulous  glandular 
enlargements,  i.  232  ;  lotions  in  ulcerated 
cornea,  ii.  35,  42 

Leather  splints,  iii.  633 

Leeches  in  air-passages,  i.  757 

Leeching,  iii.  643  ;  in  inflammation,  i.  49 

Leg,  amputation  of,  iii.  704,  717;  aneurism 
in,  132 ;  fracture  of,  i.  1037 ;  gunshot, 
565 ;  compound,  1049.  See  Extremity, 
lower 

Legs,  artificial,  iii.  727 

Leiter's  tubes,  i.  46  note 

Lens,  abnormal  position  of,  i.  82  ;  concussion 
of,  716  ;  diseases  of,  ii.  81,  see  also  Cataract; 
dislocation  of,  49,  54,  87 ;  opaque  capsule 
of,  90,  102 

Lenses  for  testing  refraction  of  eye,  ii.  4 

Lenticular  pustules,  syphilitic,  iii.  354 

Lentigo,  ii.  921 
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Leontiasis  ossea,  ii.  282 

Lepra,  syphilitic,  iii.  351 ;  anaesthetica,  ii. 
179 ;  treatment  of,  by  nerve-stretching, 
220 

Leprosy,  the  Eastern,  ii.  913;  anaesthetic, 
i.  20,  ii.  913;  interstitial  absorption  in,  i. 
20 

Leucocytes,  migration  of,  in  inflammation,  i. 
68  ;  in  abscess  cavities,  77,  101 

Leucoma,  ii.  42 

Leucopathia,  ii.  922 

Leukoplakia,  or  chronic  glossitis,  ii.  562 

Leucorrhcea,  diagnosis  of,  from  gonorrhoea, 
iii.  391;  infantile,  812 

Lice  of  eyelids,  ii.  118 

Lichen,  ii.  890 ;  agrius,  891  ;  ruber,  891  ; 
strumous,  i.  224 ;  syphilitic,  iii.  351 

Lids,  granular,  ii.  20.     See  Eyelids 

Ligaments,  diseases  of,  ii.  347 ;  rarity  of 
primary  disease  in,  403 

Jiigamentum  patellae,  rupture  of,  i.  1036 

Ligature,  iii.  707;  subcutaneous,  657;  of 
arteries,  i.  353,  360,  iii.  99 ;  for  aneurism, 
47 ;  indications  for,  60 ;  contra-indica- 
tions,  60;  temporary,  61;  distal,  116; 
of  nerves,  ii.  186  ;  of  pedicle  in  ovariotomy, 
iii.  416,  417  ;  of  teeth,  i.  724 

Ligature,  treatment  of  anal  fistula  by,  ii.  850  ; 
of  cancer  by,  iii.  135 ;  of  haemorrhage  by,  i. 
353 ;  rides  for,  368  ;  of  inflammation  by, 
49;  of  naevi  by,  272,  ii.  517,  iii.  657  ;  of 
piles  by,  ii.  838  ;  of  prolapsus  of  rectum  by, 
846;  aneurism  caused  by,  i.  363;  gan- 
grene caused  by,  122 

Ligatures,  material  of,  iii.  100 

Lightning,  accidents  from,  i.  398 

Limbs,  hypertrophy  of,  congenital,  iii.  797 ; 
malformations  of,  796;  lower,  inequality 
of  length  of,  i.  415 ;  artificial,  iii.  723 

Lime,  carbonate  of,  in  urine,  iii.  239  ;  in 
calculus,  249 ;  oxalate  of,  in  urine,  237  ; 
in  calculus,  246  ;  phosphate  of,  in  urine, 
238  ;  in  calculus,  248 

Linear  extraction  of  cataract,  ii.  99 

Lingual  artery,  ligature  of,  ii.  609,  619,  iii. 
131  ;  vessels,  cirsoid  aneurism  of,  ii.  572 

Linhart's  chisel,  ii.  299  note 

Lion-forceps,  iii.  737 

Lip,  cancer  of,  ii.  519 ;  chancre  of,  519 ; 
congenital  tumour  of,  iii.  802  ;  cracks  of, 
ii.  515 ;  cysts  of,  521 ;  herpes  of,  880 ; 
malformations  of,  see  Harelip  ;  nasvus  of, 
517  ;  syphilitic  ulcer  of,  iii.  360  ;  thick- 
ened, ii.  522 ;  plastic  operations  on,  lower. 
910,  iii.  673 ;  upper,  673 

Lipoma,  i.  259  ;  of  breast,  iii.  449 ;  nasi,  ii. 
629.    See  Fatty  Tumour 

Lippitudo,  ii.  110,  118 

Liquids  in  air-passages,  i.  756 

Liquor  potassae  in  treatment  of  granular 
conjunctiva,  ii.  20 

Lisfrar.c's  amputation,  iii.  712 

Lister's  antiseptic  method,  see  Antiseptic; 
method  of  operation  in  excision  of  the 
wrist,  iii.  748  ;  tourniquet,  65 

Liston's  forceps,  iii.  707 

Lithectasy,  see  Urethra,  female 

Lithic-acid  calculus,  iii.  245;  deposits  in 
urine,  236 

Lithontriptic  treatment  of  calculus,  iii.  255 


LUM 

Lithotomes,  iii.  263  ;  double-bladed,  260 

Lithotomy,  iii.  251  ;  preliminary  proceedings, 
259  ;  anatomy  of  parts  concerned  in,  261 ; 
perinaeal,  256 ;  different  modes  of  per- 
forming, 265 ;  lateral,  256  ;  with  straight 
staff,  265 ;  with  the  angular  staff,  267  ; 
modifications  of,  265 ;  bilateral,  265 : 
median,  266 ;  medio-bilateral,  266 ;  pre- 
rectal,  268 ;  recto-vesical,  270 ;  supra- 
pubic, or  high  operation,  268  ;  combined 
with  crushing,  270 ;  instruments  required 
in,  257  ;  accidents  and  difficulties  met  with 
in  lateral  lithotomy,  272  ;  causes  of  death 
after  lateral  lithotomy,  281;  statistics  of, 
280  ;  at  different  ages,  280;  in  children, 
271,  279,  284;  in  the  female,  309;  when 
preferable  to  lithotrity,  285,  306  ;  extent 
of  incision  in,  281  ;  in  gunshot  wounds  of 
bladder,  i.  532 

Lithotrites,  iii.  288 ;  introduction  of,  294 

Lithotrity,  iii.  287  ;  history  of,  287 ;  preli- 
minary procedure,  287  ;  injection  in,  293  ; 
instruments  for,  289 ;  completion  of,  at 
one  sitting,  291 ;  position  for,  292 ;  method 
of  finding  and  seizing  the  stone,  295 ; 
crushing  operation  in,  297 ;  removal  of 
fragments  after,  298  ;  treatment  after,  299  ; 
difficulties  and  complications  of,  303 ;  re- 
currence of  calculus  after,  305  ;  comparison 
of,  with  lithotomy,  306  ;  mortality  after, 
302  ;  in  children,  305  ;  in  the  female,  308  ; 
for  foreign  bodies,  i.  926 

Lithotrity,  perinaeal,  iii.  270 

Littre's  case  of  concussion  of  the  brain,  i.  598  ; 
operation,  ii.  732 ;  in  imperforate  anus, 
side  of  incision  for,  iii.  792 

Liver,  cysts  of,  iii.  894  ;  hydatids  in,  894 ; 
protrusion  of,  from  wound,  i.  891  ;  rupture 
of,  878 ;  wound  of,  898 ;  gunshot,  530  ; 
pyaemia  in,  181 

Liver-fluke,  iii.  844 

Livingstone's  humerus,  i.  442 

Local  anaesthesia,  iii.  611 ;  hysterical  affec- 
tions, i.  236 

Locked  jaw,  i.  200 

Locked- joint,  see  Dislocation  of  Knee 

Locomotive  organs,  symptoms  connected  with, 
in  reference  to  diagnosis,  iii.  865 

Locomotor  Ataxy,  symptoms  of,  ii.  223 ; 
pathological  anatomy  of,  225 ;  treatment 
of,  225 ;  spontaneous  fracture  iD,  i.  405 ; 
treatment  of,  by  nerve-stretching,  ii.  220 

Loins,  sprains  in,  i.  632 

Long  bones,  resections  of,  iii.  773 ;  sub- 
periosteal excision  of  shafts  of,  774 

Longitudinal  fracture,  i.  407 ;  of  femur, 
1020 

Long  sight,  ii.  3,  6 

Loose  bodies  in  sac  of  tunica  vaginalis,  iii. 
513 ;  cartilages,  ii.  355,  378 ;  removal  of, 
356,  387 

Lordosis,  ii.  443 

Lower  extremity,  see  Extremity 

Lozenges,  medicated,  in  treatment  of  chronic 
glandular  laryngitis,  ii.  675 

Lucifer-match  makers'  disease,  ii.  473 

Lumbago,  iii.  174 

Lumbar  abscess,  ii.  416 ;  colotomy,  733 ; 
curve,  430 ;  appearance  of,  in  lateral  cur- 
vature of  spine,  434  ;  enlargement  of  spinal 
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cord,  wounds  in,  i.  710-:  hernia,  ii.  796; 
spine,  sprain  of,  i.  632  ;  caries  of,  ii.  416 ; 
fracture  of,  i.  658,  661 

Lung,  collapse  of,  i.  828 ;  condition  of,  after 
death  by  apnoea,  iii.  833 ;  entrance  of  water 
into,  in  drowning,  833 ;  foreign  bodies 
in,  i.  758,  761,  836 ;  traumatic  gangrene 
of,  860;  hernia  of,  825;  injuries  of,  from 
contusion  of  chest,  859;  pyfemia  in,  180; 
septic  affections  of,  following  excision  of 
the  tongue,  ii.  609 ;  wound  of,  i.  823,  827  ; 
gunshot,  518 

Lupous  ulcer,  i.  152 

Lupus,  ii.  906 ;  excedent,  907 ;  erythematous, 
910  ;  impetiginous,  908  ;  strumous,  907  ; 
syphilitic,  908  ;  tubercular,  906  ;  of  tongue, 
574  _ 

Luxatio  erecta,  i.  978 

Lymph,  i.  299;  vaccine,  collection  of,  iii. 
648 

Lymphadenoma,  i.  268,  ii.  306,  iii.  7 ;  caver- 
nosum,  ii.  558  ;  of  testis,  iii.  539 

Lymphangeioma,  i.  272  ;  cavernosum,  ii.  558 

Lymphangitis,  ii.  558 

Lymphatic  fistula  and  oedema,  iii.  1 ;  tumour, 
i.  268  ;  vascular  tumours,  272 

Lymphatic  glands,  see  Glands,  also  their 
name,  as  Cervical 

Lymphatics,  action  of,  in  inflamed  tissue,  i. 
75,  101  ;  inflammation  of,  iii.  2  ;  morbid 
contents  of,  13  ;  obstruction  of,  13  ;  varix 
of,  13:  wounds  of,  1;  in  cancer,  10;  in 
erysipelas,  12;  in  gonorrhoea,  382;  in 
innocent  diseases,  11  ;  in  scrofula,  i.  219 ; 
in  ulcers,  iii.  1 2 ;  in  the  venereal  disease, 
315,  320,  322,  (of  females)  328;  connec- 
tion of,  with  the  inflammatory  process,  i. 
75,92 

Lymphoma,  i.  268 

Lymphorrhagia,  iii.  580 

Lympho-sarcoma,  i.  273 

Lymph-scrotum,  iii.  580 


MAO  EWEN'S  operation  for  knock-knee, 
iii.  825   _ 

Macroglossia,  ii.  555 

Macrostoma  congenitum,  iii.  783 ;  operation 
for,  675 

Macule,  ii.  870,  921 

Maisonneuve's  urethrotome,  iii.  220 

Malacosteon,  ii.  312 

Malar  bone,  fracture  of,  i.  720 

Male  organs,  diseases  oe,  iii.  461 

Malformations,  iii.  778 

Malgaigne's  hooks  for  fractured  patella,  i.  1035 

Malignant  carbuncle,  ii.  954;  polypus  of 
nose,  654 ;  pustule,  955,  957 ;  sore- 
throat,  495 ;  tumours,  i.  248  ;  dissemina- 
tion of,  250 ;  of  bone,  ii.  315.  See  Car- 
cinoma, Epithelioma,  &c. 

Mamma,  see  Breast 

Mammary  abscess,  i.  108 ;  artery,  internal, 
wounds  of,  857 ;  gland,  hysterical  affection 
of,  237;  glandular  tumour,  or  chronic  mam- 
mary tumour,  see  Adenoma 

Mammilla,  see  Nipple 

Manipulation  treatment  of  aneurism,  iii.  72  ; 
of  dislocation  of  hip,  i.  1 069 

Many-tailed  bandage,  iii.  630 
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Marian  operation  of  lithotomy,  iii,  263,  267 

Marshall's  osteotrite,  ii.  299  note 

Masseter  muscle,  spasmodic  contraction  of, 
ii.  452 

Mastoid  process,  abscess  in  the,  ii.  152 

Masturbation,  see  Self-abuse 

Maunder 's  gag,  ii.  454 

Maxilla,  see  Jaio 

Mayor's  system  of  bandaging,  iii.  631 

Measles,  laryngitis  of,  ii.  687 ;  ulceration  of 
cornea  after,  39  ;  German,  870 

Meat,  diseased,  as  a  cause  of  carbuncle,  ii.  950 

Meatus  auditorius,  abscess  of,  ii.  137;  boils 
in,  137;  closure  of,  132;  collapse  of,  136; 
diffused  inflammation  of,  137;  exostoses 
in,  134 ;  foreign  bodies  in,  132 ;  vegetable 
fungus  in,  136 ;  urinarius,  congenital  nar- 
rowing of,  iii.  207,  210 

Median  lithotomy,  iii.  266 

Mediastinum,  injuries  of,  i.  843 

Mediate  contagion,  iii.  377 

Medio-bilateral  lithotomy,  iii.  266 

Medio-tarsal  joints,  dislocation  at,  i.  1104 

Medulla  oblongata,  contusion  of,  i.  605; 
spinalis,  see  Spinal  cord 

Medullary  cancer,  i.  283;  of  jaw,  ii.  536.  See 
Encephaloid 

Medullary  membrane  of  bone,  inflammation 
of,  ii.  285 

Megrim,  disordered  vision  in,  ii.  77 

Meibomian  follicles,  abscess  of,  ii.  117 

Melanosis,  i.  274  ;  of  bone,  ii.  317 

Melanotic  carcinoma,  i.  289  ;  sarcoma,  274 

Meloplasty,  iii.  681 

Membrana  pupillaris,  persistence  of,  ii.  51  ; 
tympani,  injuries  of,  139;  significance  of 
abnormal  appearances  in,  138;  examina- 
tion of,  138  ;  opacities  of,  144 ;  calcareous 
deposits  in,  144  ;  functions  of,  144;  relax- 
ation and  collapse  of,  145;  operations  on, 
147;  perforation  of,  149,  154;  artificial, 
150 

Membrane,  false,  of  diphtheria,  ii.  622 ;  of 
hsematocele,  iii.  508 

Meniere's  disease,  ii.  157 

Meningitis,  traumatic,  cerebral,  i.  619  ;  spinal, 
634,  693,  696 

Meningocele,  iii.  874 

Menstruation,  vicarious,  ii.  635 

Mentagra,  ii.  926 

Mercury,  as  a  cause  of  necrosis  of  bone,  ii. 
294;  in  inflammation,  i.  58,  625;  in  scald 
of  larynx,  758;  in  syphilis,  iii.  231,  352, 
363 ;  in  syphilitic  iritis,  ii.  57,  60  ;  ulcera- 
tion of  tongue  from  use  of,  567;  acid 
nitrate  of,  as  a  caustic,  iii.  653 

Merocele,  see  Femoral  Hernia 

Mesentery,  process  of  inflammation  in,  i.  68, 
70 

Mesogastric  region,  hernia  in,  ii.  794 

Metacarpophalangeal  joint  of  foot,  disease 
of,  ii.  391 

Metacarpus,  excision  of  bones  of,  iii.  751  ; 
fracture  of,  i.  968 

Metastatic  erysipelas,  i.  161  ;  orchitis,  iii.  517 

Metatarsal  bones,  dislocation  of,  i.  1107 ;  ex- 
cision of,  iii.  769;  fractures  of,  i.  1054 

Methylene,  bichloride  of,  as  an  anaesthetic, 
iii.  624 

Micrococci,  see  Septic  Organisms 
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Microscope,  use  of,  in  diagnosis,  iii.  865 

Microsporon  furfurans,  ii.  927  ;  mentagro- 
phytes,  926 

Microstoma  congenitum,  iii.  783;  operation 
for,  675 

Micturition,  disorders  of,  in  spinal  injury,  i. 
647  ;  prone  position  for,  in  urethro-rectal 
fistula,  iii.  227  ;  involuntary,  193 

Middle  ear,  affections  of,  ii.  138 

Middlesex  Hospital,  mode  of  treating  frac- 
ture of  patella  at,  i.  1032 

Miliaria,  ii.  877 

Miliary  erysipelas,  i.  160;  tubercle,  216, 
ii.  406;  of  testis,  iii.  531 

Military  surgery,  see  Gunshot  Injuries 

Milk,  excessive  secretion  of,  iii.  441  ;  secre- 
tion of,  in  infancy,  422  ;  abnormal  secre- 
tion of,  441  ;  absence  of  secretion  of,  441 

Mimic  disease,  see  Hysterical 

Mind,  influence  of,  on  body,  as  illustrated  by 
hysteria,  i.  240,  ii.  188  ;  by  collapse,  379, 
381 

Miner's  elbow,  ii.  176 

Minor  Surgery,  iii.  625 

Mirrors  for  examination  of  ear,  ii.  129,  130 

Mixed-celled  sarcoma,  i.  275 

Modified  circular  amputation,  ii.  702 ;  flap- 
extraction  of  cataract,  101 

Moist  gangrene,  i.  120 

Molecular  weakness,  a  predisposing  cause  of 
inflammation,  i.  32 

Moles,  ii.  922 

Mollifies  ossium,  ii.  312;  predisposing  to 
fracture,  i.  404 

Molluscum,  ii.  120,  906 

Monorchism,  iii.  462 

Morbid  poisons,  i.  25 ;  modes  of  action  of, 
iii.  322 

Morgagni,  hydatid  of,  iii.  513 

Morgagnian  cataract,  ii.  86 

Morphia,  hypodermic  injection  of,  iii.  650 ; 
in  delirium  tremens,  i.  214 ;  in  gunshot 
wound  of  abdomen,  535 

Mortality  after  lithotomy,  iii.  280;  after 
lithotrity,  302  ;  after  operations  for  cancer 
of  the  tongue,  ii.  606 ;  in  strangulated 
hernia,  772 

Mortification,  see  Gangrene  ;  syphilitic,  iii. 
311,  329 

Morton's  injection  for  spina  bifida,  iii.  785 

Mosquitoes,  stings  of,  i.  323 

Mother's  marks,  see  Ncevus 

Motion,  loss  of,  in  fracture  of  spine,  i.  642 

Mouth,  diseases  of,  ii.  489 ;  contraction  of 
opening  of,  iii.  880 ;  cysts  of,  ii.  523 ; 
malformations  of,  iii.  783  ;  epithelioma  of, 
ii.  539  ;  mercurial  inflammation  of,  i.  61 

Mouth-to-mouth  insufflation,  iii.  836 

Moxa,  i.  47,  iii.  640 

Mucocele,  ii.  110 

Mucous  cysts  of  mouth,  ii.  525 :  of  tongue, 
573  ;  polypus  of  nose,  646  ;  tubercle,  iii. 
359 ;  tumour,  i.  267  ;  of  jaw,  ii.  535 

Mucous  membranes,  strumous  affections  of, 
i.  224  ;  syphilitic  disease  of,  iii.  358,  360 

~S\  ulberry  calculus,  iii.  246 

Multiple  calculi,  iii.  241,  251,  277  ;  fracture, 
i.  409 ;  hydrocele,  iii.  602  ;  nipple,  459 ; 
tumours,  i.  250 

Mummified  gangrene,  i.  120 
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Mumps,  orchitis  in,   iii.    516;    as  cause  of 
deafness,  ii.  156 

Muscse  volitantes,  ii.  80 

Muscles,  abscess  in,  ii.  162  ;  atrophy  of,  163  : 
from  injury  of  nerves,  195;  from  acute 
neuritis,  179;  reflex,  209;  contraction  of, 
163;  syphilitic,  227;  contusions  of,  159; 
contusions  of  (lower  extremity ),  i.  989 ; 
cysts  of,  ii.  170;  degeneration  of,  fatty,  ii. 
164;  granular,  164;  waxy  or  vitreous, 
164  ;  degeneration  of,  with  apparent  hy- 
pertrophy, 167;  dislocation  of,  i.  992; 
entozoa  in,  iii.  841,  846  ;  inflammation  of, 
ii.  161  ;  ossification  of,  168 ;  rupture  of, 
159  ;  rupture  of  abdominal,  i.  869  ;  pec- 
toral, 806 ;  in  the  upper  extremity, 
943  ;  in  the  lower  extremity,  990,  993  ; 
strains  of,  ii.  159;  syphilitic  affections  of, 
162  ;  tumours  of,  169  ;  vascular,  170 

Muscular  action,  dislocation  from,  i.  454 ; 
fracture  from,  406,  806,  812 

Muscular  System,  Affections  of,  ii.  159 

Muscular  tumour,  see  Myxoma 

Mustard-poultice,  iii.  637 

Mutilla  coccinea,  sting  of,  iii.  «855 

Mydriasis,  ii.  51 

Myelitis,  traumatic,  i.  694 

Myeloid  sarcoma,  i.  279  ;  tumour,  ii.  316  ; 
of  jaws,  533 

Myocarditis  after  contusion  of  chest,  i.  860 

Myoma,  i.  270 

Myopia,  ii.  2,  5 

Myosis,  ii.  52 

Myositis,  ii.  161 ;  ossificans,  169 

Myotomy,  ii.  229,  271 

Myxoma,  i.  267,  iii.  451  ;  of  jaw,  ii.  535 

Myxo-sarcoma,  i.  277 


\J^EVUS,  i.  270;  in  auricle,  ii.    132;    of 

__!  eyelids,  120;  of  gum,  458;  lenticularis, 
922  ;  of  lips  and  cheek,  517  ;  of  nose, 
629 ;  of  tongue,  572 ;  treatment  of,  i. 
272 ;  ligature   of,  iii.  557 

Nails,  changes  in,  from  nerve  lesions,  ii.  194  ; 
diseases  of,  962  ;  evulsion  of,  964 

Narcotics  in  treatment  of  inflammation,  i. 
46,56 

Nares,  operation  of  plugging  the,  i.  719 

Nasal  bones,  fracture  of,  i.  718  ;  separation 
of,  at  their  sutures,  719 ;  cavities,  exami- 
nation of,  ii.  631  .;  calculi  in,  633 ;  new 
growths  in,  646 ;  duct,  obstruction  of,  110. 
See  also  Nose 

Nasal  douche,  ii.  642 ;  insufflator,  645  ; 
speculum,  632 

Naso-pharyngeal  polypus,  ii.  650;  vegeta- 
tions, adenoid,  639 

Nebula,  ii.  42 

Neck,  abscess  in,  i.  104,  ii.  412,  iii.  884; 
aneurism  in,  110,  124;  burns  of,  i.  389, 
ii.  691  ;  cicatrix  in  operations  for,  691  ; 
congenital  fistula  in,  iii.  885  ;  hemorrhage 
from,  i.  733,  737  ;  'hydrocele  and  heemato- 
cele  of,  iii.  882 ;  injuries  of,  i.  731 ; 
gunshot,  513;  at  birth,  see  Wryneck; 
sprains  of,  631  ;  followed  by  local 
paralysis,  709  ;  surgical  anatomy  of,  iii. 
882;  tumours  of,  cancerous,  884;  cvstic, 
882;  fatty,  882;  glandular,  884  ;  scrofu- 
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lous,  i.  229  ;  sebaceous,  iii.  8S3  ;  removal 
of  tumours  of,  885 ;  table  of  chief  forms 
of,  888 ;  wounds  of,  i.  731 ;  gunshot, 
744 

Necrosed  tissue,  absorption  of.  i.  85 

Necrosis,  inflammatory,  i.  77 ;  of  bone,  ii. 
293;  acute,  301;  syphilitic,  307,  iii.  361; 
of  cranium  from  injury,  i.  571  ;  after  gun- 
shot, 490  ;  of  facial  bones  after  gunshot 
wound,  512  ;  of  jaw  from  phosphorus,  ii. 
473  ;  exanthematous,  480 ;  of  os  innoini- 
natum,  376  ;  of  popliteal  surface  of  femur, 
iii.  900 ;  of  temporal  bone,  ii.  155 ;  ex- 
cision for,  iii.  735 ;  resection  for,  773 ; 
without  suppuration,  ii.  297 ;  as  cause  of 
fracture,  i.  402 ;  of  haemorrhage,  ii. 
296 

Necrosio  instruments,  ii.  299 

Needle,  extraction  of,  from  heart,  i.  854 

Needle  treatment  of  aneurismal  sac,  iii.  79 

Needles,  cataract,    ii. '  88  ;  suture,  iii.  635  ; 
tubular,  ii.  510 

Needles,  imbedded,  i.  310  ;  in  the  hand,  944; 
swallowed,  911 

Negro  race,  liability  of,  to  tetanus,  i.  200,  203 

Nelaton's     prerectal     lithotomy,    iii.    268 ; 
operation  for  epispadias,  686 

Nematelmia,  iii.  845 

Nephralgia,  calculous,  iii.  173 

Nephrectomy,  iii.  180 

Nephritis,  iii.  173  ;  traumatic,  i.  633  note 

Nephro-lithotomy,  iii.  179 

Nephrotomy,  iii.  179 

Nerves,  Diseases  of,  ii.  178 ;  influence  of, 
on  nutrition  and  secretion,  i.  22,  ii.  192 ; 
affections  of,  causing  inflammation,  i.  20 ; 
affection  of,  in  leprosy,  ii.  915 ;  in  verte- 
bral caries,  409;  atrophy  of,  183;  cancer 
in,  183;  compression  of,  184;  contusions 
of,  i.  990,  ii.  184 ;  cysts  of,  183 ;  division 
of,  186 ;  foreign  bodies  in,  190 ;  hyper- 
trophy of,  183  ;  inflammation  of,  178  ; 
injuries  of,  184 ;  irritation  of,  affections 
due  to,  200 ;  laceration  of,  185 ;  ligature 
of,  186;  rupture  of,  i.  994;  section  of,  in 
disease,  ii.  212  ;  stretching  of,  215  ;  suture 
of,  214;  tubercle  in,  183;  tumours  of, 
181,  see  Neuroma ;  ulceration  of,  180 ; 
wounds  of,  their  symptoms  classified,  190  ; 
cerebral,  injuries  of,  i.  613  ;  effects  of  their 
diseased  conditions,  immediate,  ii.  197 ; 
remote,  199 

Nervous  anatomy  of  female  breast,  iii.  426 ; 
mimicry,  the  term,  i.  235  note  ;  system, 
symptoms  referred  to,  their  value  iu  dia- 
gnosis, iii.  863 

Nested  sarcoma,  i.  274 

Nettle-rash,  ii.  874 

Neuralgia,  differential  diagnosis  of,  from  hys- 
teria, i.  240  ;  reflex,  ii.  207  ;  of  bladder, 
iii.  192;  of  kidney,  174;  of  rectum,  ii. 
867 ;  of  testis,  iii.  .565 ;  treatment  of,  by 
nerve-stretching,  ii.  217 
Neuralgic  ulcer,  i.  ]  46 

Neuritis,  ii.  178 ;  acute,  179 ;  chronic,  179, 
180  ;  idiopathic,  179  ;  optic,  71 ;  parenchy- 
matous, 178;  traumatic,  180 
Neuroma,   i.    270,  ii.    181;    false,  181;    of 

breast,  iii.  450 
Neuromimesis,  i.  235  note,  ii.  360 
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Neurotomy  in  hydrophobia,  ii.  203  ;  compari- 
son of,  with  nerve-stretching,  221 

Night-blindness,  ii.  78 

Ninth  cranial  nerve,  injuries  of,  i.  618 

Nipple,  anatomy  of,  iii.  424 ;  erection  of, 
424 ;  malformations  and  diseases  of,  459  ; 
male,  diseases  of,  460 

Nitrate  of  silver,  see  Silver 

Nitric  acid  as  a  caustic,  iii.  653  ;  in  gangrene, 
141  ;  in  piles,  ii.  841 

Nitrogen  gas,  suffocation  by,  iii.  835 

Nitrous  oxide  as  an  anassthetic,  iii.  611,  623 

Nodes,  strumous,  ii.  304 ;  syphilitic,  306, 
311 ;  rheumatic,  311 

Nodules,  enamel,  on  fangs  of  teeth,  ii.  461 

Noma  pudendi,  iii.  811 

Non-penetrating  wounds  of  abdomen  from 
gunshot,  i.    528 ;  of  chest,  822 ;  gunshot, 

Non-union  of  fracture,  i.  441 

Nose,  Diseases  op,  ii.  629;  absence  of, 
congenital,  630,  iii.  783 ;  bleeding  from 
(epistaxis),  ii.  635 ;  calculi  in,  633 ;  car- 
tilaginous growths  of,  654  ;  discharge  from, 
in  glanders,  i.  344 ;  foreign  bodies  in,  717  ; 
ii.  634,  641  ;  fracture  of  bones  of,  i.  718  ; 
integumentary  hypertrophy  of,  ii.  629  ; 
malformations  of,  630  ;  osseous  growths  of, 
654 ;  papillary  growths  in,  646 ;  plastic 
operations  on,  909,  iii.  667  ;  polypi  of,  mu- 
cous, ii.  646  ;  fibrous,  650  ;  malignant,  654 ; 
syphilitic  ozsena  of,  641  ;  syphilitic  ulcer 
of,  iii.  360 ;  watery  discharge  from,  in  in- 
juries of  the  head  i.  595  ;  in  polypus  of 
antrum,  ii.  639  ;  wound  of  skull  through, 
i.  586 ;  wounds  of,  717 

Nostrils,  examination  of,  ii.  631 ;  occlusion 
and  contraction  of,  630  ;  plugging  of,  i.  71 9 

Notched  teeth  in  syphilitic  keratitis,  ii.  36, 
iii.  809 

Nurses,  syphilitic,  iii.  807 

Niissbaum's  operation  for  ununited  fracture, 
i.  449 

Nutrition,  defective,  a  cause  of  inflammation, 
i.  22  ;  disorders  of,  from  injury  of  nerves, 
ii.  192 ;  from  idiopathic  affections  of 
nerves,  197 ;  from  reflex  influence  of 
nerves,  210  ;  in  spinal  injury,  i.  656;  in- 
terstitial, effects  of  its  arrest,  iii.  834 ; 
process  of,  831 

Nyctalopia,  ii.  78 

Nystagmus,  ii.  85 


OAT-HUSK  calculus,  i.  911 
Oblique  fracture,  i.  407 ;  inguinal  hernia, 

ii.  797 
Obstruction,    lacrymal,   ii.    110 ;    intestinal, 

709,  see  Intestines 
Obturator  artery,  wound  of,  in  operation  for 

femoral  hernia,  ii.  825 
Obturator  foramen,   dislocation  of  hip  into, 

i.  1074 
Obturator  hernia,  ii.  825  ;  diagnosis  of,  828  ; 

complications  of,  827  ;  operation  for,  830 
Obturators  (in  cleft  palate,  &c),  application 

of,  ii.  484 
Occipito-atloid  dislocation,  i.  683 
Occupation  in  reference  to  diagnosis,  iii.  860  ; 

in  reference  to  hernia,  ii.  749 
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Odontoid  process,  fracture  of,  i.  684 

Odontomes,  ii.  461,  527 

(Edema  glottidis,  ii.  686  ;  in  wound  of  neck, 
i.  7-34 ;  lymphatic,  iii.  2  ;  reflex,  ii.  210  ; 
during  treatment  of  fracture,  i.  424  ;  sub- 
conjunctival, ii.  26;  of  scrotum,  iii.  574; 
of  veins,  157 

(Edematous  erysipelas,  i.  156,  161  ;  laryn- 
gitis, ii.  686;  ulcer,  i.  146 

(Esophageal  bougie,  i.  798  ;  forceps,  790 

(Esophagoscope,  i.  788 

(Esophagostomy,  i.  794 ;  in  stricture  of 
oesophagus,  ii.  551 

(Esophagotomy,  i.  791  ;  in  stricture  of, 
oesophagus,  ii.  550 

(Esophagus,  dilatation  of,  ii.  547  ;  foreign 
bodies  in,  i.  786  ;  injuries  of,  from  cor- 
rosive fluids,  794;  malformations  of,  ii. 
547  ;  stricture  of,  547  ;  cancerous,  548  ; 
hysterical,  549 ;  wounds  of,  i.  737,  741, 
745,  858 

Ogston's  observations  on  inflammation,  i.  88  ; 
operation  for  knock-knee,  iii.  825 

Olecranon  process,  fracture  of,  i.  961 

Olfactory  nerve,  injuries  of,  i.  614 

Olivary  bougies,  iii.  212 

Oilier  on  subperiosteal  excision,  iii.  738 ;  his 
method  in  excision  of  elbow,  743 

Omental  hernia,  ii.  752 

Omentum,  protrusion  of,  from  wound,  i.  888  ; 
treatment  of,  in  strangulated  hernia,  ii. 
789  ;  tumours  in,  iii.  895 

Omphalocele,  see  Umbilical  Hernia 

Onychia  maligna,  ii.  962  ;  syphilitic,  963,  iii. 
360 

Onyx,  ii.  37  note 

Oophorectomy,  iii.  418 

Opacity  of  cornea,  ii.  32,  41  ;  of  lens,  see 
Cataract ;  of  membrana  tympani,  ii.  144  ; 
of  ■vitreous  humour,  79 

Opaque  capsule  of  lens,  ii.  90,  102 

Opening  abscesses,  i.  112;  of  breast,  iii.  438; 
psoas,  ii.  418 

Operations  for  anchylosis,  see  Osteotomy ;  for 
cancer  of  pylorus,  ii.  740 ;  on  children,  iii. 
777 ;  on  collapsed  patients,  i.  385 ;  for 
fistula,  ii.  851;  in  hectic,  i.  189;  ortho- 
paedic, see  Orthopcedic  Surgery ;  plastic, 
see  Plastic  Surgery ;  subcutaneous,  ii. 
229;  sub-periosteal,"  iii.  738,  774;  treat- 
ment of  patients  after,  i.  193 

Ophthalmia,  ii.  12;  catarrhal,  14;  symp- 
toms of,  produced  by  atropine,  63 ;  chronic, 
14,  24 ;  diphtheritic,  23 ;  exanthematous, 
so-called,  14,  39;  gonorrhoeal,  18;  neona- 
torum, 22  ;  phlyctenular  or  pustular,  15  ; 
purulent,  16 ;  reflex,  208  ;  rheumatic,  47  ; 
scrofulous,  so-called,  14,  33 ;  experiments 
on  the  contagiousness  of,  i.  26 

Ophthalmic  surgery,  use  of  chloroform  in,  ii. 
127 

Ophthalmic  zona,  ii.  179 

Ophthalmoscope,  the,  ii.  8 

Ophthalmoscopic  appearances  in  health  of 
choroid,  ii.  12 ;  of  optic  nerve  and  retina, 
1 1  ;  examination  of  the  eye,  9 ;  for  cataract, 
83 

Opisthotonos,  i,  200 

Opium  in  collapse,  i.  384 ;  in  delirium  tremens, 
214 ;  in  hernia,  ii.  776 ;  in  inflammation,  i. 
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46,  56, 625 ;  in  peritonitis,  873  ;  in  ruptured 
bladder,  921  ;  in  ruptured  bowel,  877  :  in 
senile  gangrene,  129;  in  syphilis,  iii.  360  ; 
in  ulcerated  mouth,  ii.  516  ;  after  opera- 
tions, i.  196 

Optic  nerve,  atrophy  of,  ii.  72 ;  diseases  of, 
70;  injuries  of,  l.  615;  ophthalmoscopic 
appearances  of,  in  health,  ii.  11 ;  papilla 
of,  congestive  swelling  of,  71  ;  morbid  de- 
pression and  elevation  of,  70 

Optometer,  the,  ii.  4 

Orbit,  abscess  of,  i.  108,  ii.  122;  aneurism  in, 
iii.  124,  i.  590 ;  extravasation  of  blood 
in,  589  :  fracture  of,  587  ;  thrust-wound 
of,  585  ' 

Orbital  nerves,  affections  of,  ii.  123 

Orchitis,  iii.  514 ;  acute  and  subacute, 
362,  514 ;  chronic  and  syphilitic,  521  ; 
gouty,  515;  parotitic,  516;  rheumatic, 
517;  typhoidal,  518;  variolous,  518;  in 
infants  and  children,  524  ;  atrophy  after, 
515;  suppuration  in,  515;  treatment  of, 
by  pressure,  i.  54  ;  by  venisection,  iii.  647 

Organisms,  septic,  ii.  405.     See  Septic 

Orthopaedic  Surgery,  ii.  227 

Os  calcis,  see  Calcaneum  ;  innominatum,  see 
Pelvis 

Oscheocele,  ii.  797 

Osseous  anchylosis,  ii.  359  ;  growths  in  nasal 
cavities,  654;  tumour,  i.  266;  of  jaw,  ii. 
533  ;  of  larynx,  693 

Ossification  of  arteries,  iii.  16  ;  of  cartilagi- 
nous tumours,  i.  265  ;  of  muscle,  ii.  168  ;  of 
tissue  in  repair  of  fractures,  i.  437 

Osteitis,  rarefying,  ii.  404 

Osteo-aneurism,  ii.  320 

Osteo-arthritis,  chronic,  ii.  344 

Osteoclasts,  ii.  277 

Osteoid  cancer,  i.  289,  ii.  316;  growths  in 
breast,  iii.  450;  tissue,  formation  of,  around 
fractures,  i.  436  ;  tumour,  innocent,  ii.  327 

Osteoma,  i.  266 

Osteo-malacia,  iii.  817 

Osteo -myelitis,  ii.  285;  granulosa,  404 

Osteoplastic  resection  of  upper  jaw,  ii.  543 

Osteotome,  iii.  825 

Osteotomy  at  Hip,  &c,  iii.  824 

Osteotrite,  ii.  299  note 

Ostitis,  ii.  278  ;  process  of,  276  ;  deformans, 
281  ;  rheumatic,  311  ;  traumatic  vertebral, 
i.  634 ;  primarv  infective,  aetiology  of, 
93 

Otis's  method  of  urethrotomv,  iii.  220 

Otoplasty,  iii.  861 

Ovaries,  excision  of,  see  Oophorectomy 

Ovariotomy,  iii.  413  ;  instruments  required 
in,  413 ;  treatment  after,  414 ;  length  of 
incision  in,  415  ;  treatment  of  adhesions  in, 
415  ;  management  of  pedicle  in,  416  ;  suc- 
cessful results  of,  416;  anaesthetics  in,  610 

Ovary,  organic  disease  of,  iii.  409 ;  solid 
tumours  of,  410  ;  cystic  disease  of,  41 0  ; 
tumours  of,  their  rate  of  growth,  412; 
spontaneous  cure  of,  412;  natural  progress 
of,  412  ;  operation  for,  see  Ovariotomy  ; 
errors  in  diagnosis  of,  417 ;  gonorrhoea! 
inflammation  of,  392 

Oxalate-of-lime  deposit  in  urine,  iii.  237 ; 
calculus,  246 

Ox-aorta  ligature,  iii.  101 
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Oxygen,  absence  of,  the  cause  of  death  in 
apncea,  iii.  834 

Oxyuris  vermicularis,  iii.  850 

Ozsena,  ii.  637,  640;  scrofulous,  041,  643; 
syphilitic,  641,  644;  traumatic,  641  ;  idio- 
pathic, 642,  644 


PAIN  after  burn,  i.  389;  after  contusion, 
292,  295  ;  after  gunshot  injuries,  474  ; 
after  operations,  196 ;  after  wounds,  297, 
309  ;  import  of,  in  diagnosis,  iii.  863 ;  in 
fracture,  i.  413  ;  in  inflammation,  6  ;  treat- 
ment of,  56  ;  of  nerve  tumours,  ii.  182  ;  in 
obturator  hernia,  829  ;  hysterical,  i.  237 

Painful  union  of  fracture,  i.  450 

Palate,  necrosis  of,  ii.  512  ;  tumours  of,  497  ; 
cleft  of  soft,  498 ;  of  hard,  508 ;  use  of 
obturators  and  false  palates  in,  484 ;  soft 
cancerous  ulcer  of,  497 

Palmar  arch,  aneurism  of,  iii.  102 ;  wound 
of,  i.  944  ;  bursa,  tumour  of,  ii.  173  ;  fascia, 
■contraction  of,  252 

Palsv,  wasting,  ii.  163 

Panrms,  i.  26,  ii.  20 

Papier  epispastique,  iii.  639 

Papilloma,  i.  280 ;  of  larynx,  ii.  690  ;  in  nasal 
cavities,  646  ;  of  tongue,  575 

Papulae,  ii.  869,  889 

Paquelin's  cautery,  iii.  656 

Paracentesis  abdominis,  ii.  745 ;  capitis,  iii. 
878;  pericardii,  i.  854;  thoracis,  838; 
vesicas,  iii.  230 

Paraffin  splint,  iii.  633 

Paralysis,  ii.  199  ;  agitans,  203 ;  diphtheritic, 
623 ;  infantile,  166,  iii.  810 ;  pseudo- 
hypertrophic, ii.  167 ;  muscular  atrophy 
of,  1 66 ;  reflex,  204  ;  after  contusion, 
i.  295  ;  after  injury  of  head,  575  ;  after 
injury  to  back  (local),  708 ;  after  liga- 
ture of  artery,  iii.  55 ;  after  manipula- 
tion of  aneurismal  tumours,  73 ;  after 
wounds  of  neck,  i.  745 ;  from  concussion 
of  spinal  cord,  698 ;  from  dislocation  of 
spine,  689 ;  from  fracture  of  spine,  637  ; 
from  inflammation  of  tympanum,  ii.  150 ; 
from  wounds  of  spinal  cord,  i.  711 ;  in 
locomotor  ataxy,  ii.  223 ;  of  bladder,  iii. 
191  ;  of  larynx,  ii.  700;  of  orbital  nerves, 
123  ;  predisposing  to  fracture,  i.  404;  in- 
fluence of,  on  the  union  of  fracture,  444  ; 
treatment  of,  by  nerve- stretching,  ii. 
220 

Paralytic  contractions,  ii.  227 ;  wry-neek, 
259  ;  curvature  of  spine,  444 

Paramaecium,  iii.  840 

Paraphimosis,  iii.  382 

Paraplegia  after  violent  exertion,  i.  695 ; 
from  fracture,  of  spine,  643;  progressive, 
from  concussion  of  spinal  cord,  701 ;  cer- 
vical, after  injury,  702 

Parasites,  ii.  870,  923 

Parasites,  iii.  839 ;  animal,  839  ;  vegetable, 
851 

Parasitic  disease  of  tongue,  ii.  560 ;  origin  of 
tumours,  i.  245  ;  twin,  iii.  779 

Parenchymatous  neuritis,  ii.  178 

Paronychia  tendinosa,  ii.  175 

Parostosis,  i.  431,  436 

Parotid  gland,  abscess  of,  iii.  881  ;  calculus 
Vol.  III.  3 
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of,  881  ;  hypertrophy  of,  879  ;  inflamma- 
tion of,  889,  see  also  Mumps;  tumour  of, 
878 ;  recurrent,  879 

Partial  dislocation,  i.  459 ;  fracture  of  neck 
of  femur,  1009 

Parturition,  injuries  to  uterus  during,  i.  937  ; 
to  vagina,  939  ;  obstruction  of,  by  calculus, 
iii.  309  ;  occlusion  of  arteries  in,  ii.  21  ; 
rupture  of  perinaeum  in,  941,  iii.  407 

Patella,  dislocation  of,  i.  1080  ;  congenital 
1083  ;  fracture  of,  1026  ;  compound,  1036  ; 
removal  of,  in  excision  of  knee,  iii.  716 ; 
in  amputation  at  knee,  718 ;  ligament, 
rupture  of,  i.  1036 

Patent  urachus,  iii.  793 

Pearl  tumour,  i.  274 

Pelvic  abscess,  i.  107 

Pelvis,  Injuries  oe  the,  i.  915 ;  contusions 
of,  915 ;  deformity  of,  from  rickets,  iii. 
815,  820;  in  lithotomy  patients,  275  ;  frac- 
ture and  dislocation  of,  i.  916 ;  gunshot 
injuries  of,  528 

Pemphigoid  eruption  in  glanders,  i.  344 

Pemphigus,  ii.  882 

Penetrating  wounds  of  abdomen  from  gun- 
shot, i.  528 ;  of  arteries,  364 ;  of  chest, 
823 ;  gunshot,  517 

Penis,  amputation  of,  iii.  585 ;  cancer  of, 
582 ;  circumcision  of,  588 ;  erections  of 
(priapism),  588  ;  fibrous  tumour  of,  582 ; 
gangrene  of,  581  ;  injuries  of,  i.  931  ; 
gunshot,  537 ;  plastic  operations  on,  iii. 
681 ;  wounds  of,  i.  925.  See  also  Gonor- 
rhoea, Venereal  Disease 

Percussion  of  bone,  ii.  279  note 

Perforated  fracture,  i.  411 

Periangeioma  of  scalp,  iii.  23 

Pericarditis  after  contusion  of  chest,  i.  860 

Pericardium,  table  of  foreign  bodies  in,  L 
852  ;  injury  to,  from  contusion,  861  ;  para- 
centesis of,  854 ;  wounds  of,  844 

Pericranium,  gunshot  wounds  of,  i.  490 

Perinaeal  abscess,  i.  109,  iii.  225;  fistula, 
226  ;  hernia,  ii.  831  ;  lithotomy,  iii.  256 ; 
different  modes  of  performing,  265  ;  litho- 
trity,  270 ;  operation  for  examining  the 
bladder,  194  ;  section  in  stricture,  223,  229 

Peiinasum,  injuries  of,  i.  940 ;  gunshot, 
537;  rupture  of,  941,  ii.  941,  iii.  407; 
operations  for,  408  ;  testicle  in,  468 

Perinephritis,  iii.  174 

Periosteal  rhinoplasty,  iii.  670 

Periosteum,  acute  abscess  of,  ii.  282  ;  malig- 
nant disease  of,  319 ;  inflammation  of, 
280 ;  diffuse,  282 ;  osteogenic  power  of, 
300  ;  question  of  preserving,  in  excisions, 
iii.  738 ;  syphilitic  disease  of,  361 

Periostitis,  repair  of  fracture  by,  i.  438 

Peripheral-linear  extraction  of  cataract,  ii. 
101 

Peripleuritic  abscess,  i.  822 

Peritonaeum,  inflammation  of,  after  contu- 
sion, i.  868  ;  after  lithotomy,  iii.  282,  284; 
after  ovariotomy,  414 ;  after  ruptured 
bladder,  i.  920 ;  after  wounds  of  rectum 
and  anus,  942  ;  as  cause  of  obstruction,  ii. 
726  ;  in  intussusception  of  intestine,  722  ; 
in  strangulated  hernia,  772  ;  intra-uteriue, 
iii.  464  ;  injuries  of,  i.  871  ;  vaginal  process. 
of,  congenital  patency  of,  ii.  752  ;  changes 
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in,    753 ;  state   of,   at  birth,   754 ;  hernia 
into,  798  ;  into  funicular  portion  of,  801 ; 
wound  of,  i.  893 
Peroneal  artery,  ligature  of,  iii.  133;  tendons, 

dislocation  of,  i.  992 
Perreve's  stricture  dilator,  iii.  217 
Phagedsena,  i.  141 ;  in  groin,  iii.  896 
Phagedenic  chancre,  iii.  330,  331 ;  ulcer,  i. 

146 
Phalanges  of  foot,  fracture  of,  i.  1054  ;  dis- 
location  of,    1108 ;    of  hand,  fracture  of, 
969 ;  dislocation  of,  987  ;  compound,  946 
Phantom  tumours,  i.  255 
Pharyngotomy,  i.  791 

Pharynx,  abscess  of,  ii.  544;  dilatation  of, 
545;  foreign  bodies  in,  i.  757,  783,  910; 
inflammation  of,  ii.  543  ;  injuries  of,  from 
corrosive  fluids,  i.  794 ;  tumours  of,  ii. 
546 ;  ulceration  of,  544 ;  wounds  of,  i. 
745  ;  through  neck,  735,  741 
Phimosis,  iii,  382 ;  predisposing  to  can- 
cer, 583 ;  congenital,  587 ;  operation  for, 
588 
Phlebectasis,  iii.  163 

Phlebitis,  adhesive,  iii.  150  ;  former  descrip- 
tions of,  150 ;  suppurative  or  diffuse,  1  GO 
Phlebolithes,  iii.  162 
Phlegmonous  erysipelas,  i.  161  ;  distinguished 

from  diffuse  cellular  inflammation,  164 
Phlyctsenular  ophthalmia,  ii.  15 
Phlyzacious  pustules,  ii.  869 
Phosphate-of-lime  calculus,  iii.   248 ;  triple, 

calculus  of,  248 ;  fusible,  calculus  of,  249 
Phosphatic  incrustation  of  lithotomy  wound, 

iii.  273 ;  deposits  in  urine,  238 
Phosphorus,  disease  of  jaws  from,  ii.  473 
Phrenic  hernia,  i.  875,  'ii.  793 
Phtheiriasis,  ii.  118 
Phthisical  laryngitis,  ii.  676 
Phthisis,   relation  between  scrofula  and,   i. 

221 
Physiological  absorption  of  Hunter,  iii.  328, 

375 
Physostigma,  see  Calabar  Bean 
Pia  mater,  extravasation  in,  i.  579 ;  inflam- 
matory thickening  of,  620 
Pigeon-breast,  iii.  820 
Pigment,   excess  of,  ii.   921 ;  want  of,   922 ; 

in  retina,  74 
Piles,  see  Hemorrhoids 
Pilzfigur,  i.  89 
Pinguecula,  ii.  26 

Pins,  &c,  lodgment  of,  in  oesophagus,  i.  787 ; 
in  pharynx,  910  ;  obstruction  of  intestines 
by,  911 
Pirogoff's  amputation,  iii.  716 
Pitch,  use  of,  in  eczema  of  scalp,  ii.  879 
Pituitary  membrane,  affections  of,  ii.  637 
Pityriasis,    ii.    894 ;  rubra,   894 ;    versicolor, 

927 
Plantar  varus,  ii.  247 
Plaster-of-Paris   bandage,   i.    419,   iii.    632; 

jacket,  i.  671,  ii.  413 
Plastic  Surgery,  iii.  660 ;  history  of,  662  ; 
incisions  for  flaps  in,  663  ;  operative  pro- 
cedure in,  666  ;  operations  in  fistula,  i.  118, 
iii.  149  ;  for  operations  on  special  parts,  see 
their  names 
Pleiomastia,  iii.  459 
Pleiomazia,  iii.  421 


the 

Pleura,  wounds  of,  i.  823 ;  air  in,  832 ; 
blood  in,  833  ;  fluid  in,  838  ;  foreign  bodies 
in,  835  ;  pyaemia  in,  181 

Pleurisy  after  chest  wound,  i.  838 ;  in  dis- 
secting wound,  322 

Pleurosthotonos,  i.  200 

Plexiform  sarcoma,  i.  273 

Plica  polonica,  ii.  931 

Plugging  chest  wound,  i.  525  ;  ear,  ii.  160  ; 
nostrils,  i.  719,  ii.  636 

Pneumocele,  i.  825 

Pneumogastric  nerve,  disease  of,  affecting 
larynx,  ii.  700 

Pneumo-mediastinum,  i.  843 

Pneumonia,  after  penetrating  wounds  of  chest, 
i.  837 ;  surgical,  ii.  613 

Pneumo-thorax,  i.  832  ;  in  diagnosis  of  chest 
wounds,  825 

Pocket-case,  iii.  625 

Pointing  of  abscesses,  i.  103 ;  of  alveolar 
abscess,  ii.  448 

Poisoned  wound,  i.  307 

Poisoning  by  acids  and  caustic  alkalies,  i.  794 

Poisons,  Animal,  i.  321 ;  morbid,  25;  modes 
of  action  of,  iii.  322 

Politzer's  method  of  inflating  the  tympanum, 
ii.  130,  141 

Polydactylism,  iii.  796 

1  Polypanarthritis,'  ii.  344 

Polypus,  of  antrum,  ii.  639  ;  of  conjunctiva. 
28 ;  of  ear,  137,  151 ;  of  gum,  458 ;  of 
larynx,  689  ;  of  nose,  fibrous,  650 ;  malig- 
nant, 654, 646  ;  mucous,  gelatinous,  or  vesi- 
cular, 646  ;  naso-pharyngeal,  650 ;  osteo- 
plastic resection  for,  654;  of  rectum, 
fibrous,  864  ;  vascular,  865  ;  villous,  865  ; 
warty,  864  ;  of  tooth-pulp,  460  ;  of  uterus, 
iii.  395 

Pompholyx,  ii.  882 

Pons  Varolii,  contusion  of,  i.  605 

Poor  man's  gout,  ii.  344 

Popliteal  aneurism,  iii.  135  ;  artery,  ligature 
of,  135;  space,  necrosis  of  femur  in,  ii. 
296,  iii.  990;  abscess  of,  899;  cysts  of, 
898 ;  enlarged  bursae  in,  897 ;  regional 
surgery  of,  897  ;  table  of  chief  affections 
of,  900 

Poroplastic  felt  splint,  iii.  634 

Porrigo,  ii.  887  ;  decalvans,  930 

Porro's  operation,  iii.  420 

Port- wine  injection  in  hydrocele,  iii.  488 

Post-pharyngeal  abscess,  i.  110 

Potash,  chlorate  of,  in  mercurial  inflamma- 
tion of  the  mouth,  i.  61  ;  solution  of,  in 
granular  conjunctiva,  ii.  20 
Potassium,    bromide    of,    in    treatment    of 
delirium   tremens,   i.   214;    iodide   of,    in 
syphilis,  iii.  352,  355 
Pott's  fracture,  i.  1091 
Pouch  of  oesophagus,  ii.  547,  550 ;  of  pharvnx, 

545,  550 
Poultices,  use  of,  in   treatment   of  inflam- 
mation, i.  47,  48,  57 
Powders,  application  of,  to  larynx,  ii.  663 
Pregnancy,  changes  in  breast  caused  by,  iii. 
425 ;    falls  during,  800 ;  general  therapia 
of  breast   in,  430;    inflammation  during, 
435  ;  influence  of,  on  the  development  of 
hernia,  ii.   822 ;  extra-uterine,   operations 
in,  iii.  404 
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Prepuce,  see  Balanitis,  Chancre,  Circumci- 
sion, Herpes 

Pre-rectal  lithotomy,  iii.  268 

Presbyopia,  ii.  3,  6 

Pressure,  artificial  respiration  by,  iii.  837  ; 
direct,  in  aneurism,  65  ;  treatment  of  car- 
buncle by,  ii.  953  ;  of  inflammation  by,  i. 
54 ;  of  emphysema  by,  831 ;  of  haemor- 
rhage by,  353  ;  of  fistula  by,  117  ;  of  un- 
united fracture  by,  447 

Previous  diseases,  bearing  of,  on  diagnosis, 
iii.  860 

Priapism,  iii.  588  ;  from  spinal  injury,  i.  649 

Prickly  heat,  ii.  891 

Primary  adhesion,  i.  299 ;  amputation,  see 
Amputation ;  enucleation  of  uterine  tu- 
mours, iii.  397  ;  syphilis,  316 

Probang,  i.  789 

Probe-pointed  knife,  iii.  262 

Probes,  iii.  626  ;  in  gunshot  wounds,  i.  481  ; 
lacrymal,  ii.  113 

Proglottis  of  taeniada,  iii.  840 

Progressive  muscular  atrophy,  ii.  163 

Projectiles  and  their  effects,  i.  465 

Prolapsus  of  iris.  ii.  38,  41  ;  after  extraction 
of  cataract,  97,  104 ;  of  lung,  i.  825 ;  of 
rectum,  ii.  842  ;  during  lithotomy,  iii.  280  ; 
of  uterus,  operations  for,  409  ;  in  ruptured 
perinaeum,  407 

Proliferation,  cellular,  i.  79^ 

Proptosis  oculi,  ii.  121 

Prostate  gland,  abscess  of,  iii.  197  ;  obstruct- 
ing rectum,  ii.  858 ;  atrophy  of,  iii.  204  ; 
calculus  of,  200  ;  cancer  of.  204 ;  cysts  of, 
206;  hydatids  in,  206;  hypertrophy  or 
chronic  enlargement  of,  198 ;  in  operations 
for  stone,  275,  303  ;  inflammation  of,  acute, 
196 ;  chronic,  197 ;  gonorrhoea^  385 ; 
injuries  of,  i.  932  ;  in  lithotomy,  iii.  272 ; 
malformations  of,  196  ;  section  of,  in  litho- 
tomy, 262  ;  separation  of,  from  urethra  in 
lithotomy,  279  ;  tubercular  disease  of,  205 

Prostatic  catheter,  iii.  201,  203  ;  stricture, 
209 

Prostatitis,  iii.  196 

Prostration  with  excitement,  i.  378 ;  stage  of, 
in  burns,  390 

Protrusion  of  bowel  from  wound,  i.  887  ;  of 
stomach,  liver,  or  spleen,  891 ;  gunshot, 
536;  of  brain,  610;  of  eyeball,  ii.  121  ;  of 
iris,  38,  44  ;  of  lung,  from  wound,  i.  825 

Prurigo,  ii.  892  ;  associated  with  ichthyosis, 
898 ;  formicans,  892  ;  local,  893 ;  senilis, 
892 ;  scroti,  iii.  575 

Pruritus  ani,  ii.  866  ;  vulvae,  893 

Psammoma,  i.  274 

Pseudo-hypertrophic  paralysis,  ii.  167 

Psoas  abscess,  ii.  416,  4i8 ;  diagnosis  of, 
from  femoral  hernia,  820 

Psoriasis,  ii.  395  ;  syphilitic,  iii,  351 ;  of  the 
nails,  ii.  962 

Psydracious  pustules,  ii.  869 ;  syphilitic,  iii. 
353 

Pterygium,  ii.  27 

Ptosis,  ii.  115,  123 

Puberty,  changes  of  breast  at,  iii.  423 

Pubes,  diseases  affecting  symphysis  of,  ii.  397  ; 
dislocation  of  hip  on,  i.  1077 ;  puncture  of 
bladder  above,  iii.  230 ;  symphysis  of, 
puncture  of  bladder  through,  231 


QUI 

Pudendal  hernia,  ii.  831 ;  prurigo,  893 

Pudic  artery,  internal,  aneurism  of,  iii.  ]  48  ; 
wound  of,  i.  939 

Puerperal  fever,  connection  of,  with  erysipelas, 
i.  167  ;  a  form  of  septicaemia,  178  ;  tetanus, 
200 

Pulex  penetrans,  iii.  850 

Pulleys  in  dislocation,  i.  458 

Pulmonary  artery,  aneurism  of,  ii.  28  ;  wound 
of,  i.  858 

Pulp  (tooth),  polypus  of,  ii.  460;  sensitive 
growth  of,  after  fracture,  460 

Pulpy  degeneration  of  arteries,  iii.  15 ; 
softening  of  synovial  membrane,  ii.  342 

Pulsating  bronchocele,  iii.  593 ;  exophthal- 
mos, 126  ;  tumour  of  bone,  ii.  320;  diagnosis 
of,  from  aneurism,  iii.  44  ;  of  scalp,  872 

Pulsation,  aneurismal,  iii.  43  ;  return  of,  after 
ligature,  58 ;  of  veins  in  arterio-venous 
aneurism,  90 

Pulse,  in  injury  of  spinal  cord,  i.  653 

Punctum  lacrymale,  displacement  of,  ii.  110  ; 
operation  for,  112 

Puncture  of  bladder,  iii.  230 ;  of  testis  in 
orchitis,  519 

Punctured  wound,  i.  305 ;  of  abdomen,  886 ; 
of  chest,  822 ;  of  intestine.  893,  897  ;  of 
neck,  731,  736  ;  of  nerves,  ii.  187 

Pupil,  closure  of,  ii.  57 ;  artificial,  64  ;  mis- 
placed, 50 

Pupillary  membrane,  persistence  of,  ii.  51 

Purgatives  in  inflammation,  i.  51,  625;  in 
erysipelas,  169  ;  in  rupture  of  peritonaeum, 
873 

Purpura,  ii.  876 

Purulent  deposits,  i.  179,  181  ;  ophthalmia, 
ii.  16  ;  of  infants,  22 

Pus,  i.  5,  99  ;  corpuscles  of,  6,  100  ;  absorp- 
tion of,  101 ;  characters  and  varieties  of, 
99;  origin  of,  100;  in  the  blood,  26  ;  in 
peritonaeal  cavity  from  vesicula  seminalis, 
iii.  572 ;  in  pleura,  i.  838 ;  within  the 
skull,  572, 622  ;  in  urine,  iii.  184  ;  specific, 
in  venereal  disease,  315 

Pustulee,  ii.  869,  886 

Pustulants,  iii.  639 

Pustular  ophthalmia,  ii.  15  ;  syphilitic  erup- 
tions, iii.  353 

Pustule,  malignant,  ii.  955,  957 

Pustulo-crustaceous  eruption,  syphilitic,  iii. 
354 

Putrid  matter,  effects  of  retention  of,  i.  38 

Pyemia,  distinguished  from  septicaemia,  i. 
175,  179 ;  aetiology  of,  175 ;  mortality 
from,  176  ;  acute,  176  ;  idiopathic,  177 ; 
symptoms  of,  179 ;  chronic,  180,  185 ; 
pathological  anatomy  of,  180  ;  experiments 
in,  184;  prognosis  of,  185;  treatment  of, 
186;  after  extirpation  of  tongue,  ii.  610  ; 
after  gunshot  wounds,  i.  545  ;  after  scalp 
wound,  573  ;  from  boils,  ii.  947 

Pyaemic  synovitis,  ii.  338 

Pyelitis,  calculous,  iii.  174 

Pylorus,  excision  of,  ii.  740 

Pyogenic  membrane,  i.  101 

Pyrexia,  paralytic,  i.  65(5 


QUILLED  suture,  iii.  636 
Quinsy,  ii.  489 
o  2 
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RABIES,  canine,  i.  327 ;  in  other  animals, 
331 

Rachitic  affections  of  hones,  iii.  813 

Rachitis,  the  term,  iii.  813,  815 

Radial  artery,  aneurism  of,  iii.  102  ;  ligature 
of,  103 

Radical  cure  of  hernia,  ii.  760,  795,  812 

Radius,  dislocations  of,  i.  985,  986 ;  fractures 
of,  962-965,  968 ;  osteotomy  of,  iii.  827 

Railway  accidents,  effects  of  shock  in  con- 
nection with,  i.  379 ;  in  spinal  sprains,  632  ; 
in  spinal  concussion,  701 

Ranula,  ii.  523,  573 

Rarefying  osteitis,  ii.  404 

Rattlesnake,  bite  of,  i.  324 

Rauchfuss's  nasal  insufflator,  ii.  645 

Reaction,  i.  298,  377;  imperfect,  378;  from 
concussion,  603 ;  stage  of,  in  burns,  390 

Rectangular  flap  amputation,  iii.  703 

Recto-vaginal  fistula,  iii.  418,  419  ;  congeni- 
tal, 788 

Recto-vesical  fistula,  congenital,  iii.  789 ; 
lithotomy,  270 

Rectum,  Diseases  oe,  ii.  832  :  cancer  of 
i.  288,  ii.  860 ;  fistula,  internal,  of,  855 ; 
foreign  bodies  in,  i.  942 ;  injuries  of, 
941 ;  neuralgia  of,  ii.  867 ;  polypus  of, 
fibrous,  864 ;  vascular,  865  ;  villous,  865 ; 
warty,  864 ;  prolapsus  of,  842 ;  during 
lithotomy,  iii.  280  ;  stricture  of,  ii.  855  ; 
with  fistula,  852,  856 ;  syphilitic,  858 ; 
ulcer  of,  853 ;  wound  of,  in  lithotomy, 
iii.  272 ;  imperforate,  786 ;  in  narrower 
sense,  790 ;  colotomy  for,  791  ;  puncture 
of  bladder  from,  230 

Recurrence  of  tumours,  i.  251,  278 

Recurrent  haemorrhage  from  wounded  arteries, 
i.  366  ;  osteoid  tumours,  ii.  317,  328 

Redia  of  trematoda,  iii.  844 

Redness,  gangrenous,  i.  121  ;  inflammatory, 
3,77 

Reduction  of  dislocation,  i.  457  ;  accidents 
in,  459  ;  of  fracture  (simple),  414  ;  (com- 
pound), 421 ;  of  hernia,  ii.  775  ;  of  ventral 
hernia,  i.  888 

Reeves's  operation  for  knock-knee,  iii.  825 

Reflex  action,  disturbances  of,  in  spinal  in- 
jury, i.  645,  695 ;  affections,  ii.  200  ;  gene- 
ral features  of,  211  ;  treatment  of,  212 

Refraction  of  eve,  ii.  1 

Refracture  of  badly  united  bones,  i.  451 

Refrigeration  in  treatment  of  inflammation, 
i.  53 

Regional  Surgery,  iii.  871 

Registration  of  cases,  form  of  table  for,  iii. 
869 

Regnoli's  operation  for  removal  of  tongue,  ii. 
602 

Removal  of  cataract  by  suction,  ii.  99 ;  of 
disintegrated  parts  in  treatment  of  inflam- 
mation, i.  56 

Renal  calculus,  iii.  178,  240  ;  disease,  litho- 
trity  on  subjects  of,  304  ;  neuralgia,  174 

Repair  of  arteries  after  ligatnre,  i.  361  ;  of 
bone  after  excision  of  knee,  iii.  764;  of 
nerves,  ii.  186,  214  ;  of  veins,  iii.  151,  152; 
of  wounds  and  fractures,  see  Union 

Reproduction  of  bone  after  necrosis,  ii. 
300 

Reptiles,  venomous,  see  Venomous 


ROD 

'  Resecting  '  gunshot  fracture,  i.  543 

Resection  of  bones  and  joints,  see  Excision  ; 
in  ununited  fracture,  i.  448  ;  subperiosteal, 
iii.  738 

Respiration,  attention  to,  in  administration 
of  anaesthetics,  iii.  605,  608,  614 ;  incapa- 
bility of  suspending,  829 ;  disturbances 
of,  in  spinal  injury,  i.  650;  obstruction  of, 
in  injuries  of  neck,  733;  artificial,  iii.  623, 
836  ;  in  infants,  836 

Respiratory  organs,  their  symptoms  in  refe- 
rence to  diagnosis,  iii.  864 ;  post-mortem 
appearances  of,  in  apnoea,  833 

Rest  after  herniotomy,  ii.  791 ;  in  treatment 
of  aneurism,  iii.  36  ;  of  inflammation,  i.  40  -y 
of  ruptured  liver,  879  ;  of  spinal  concus- 
sion, 706 

Retained  testicle,  iii.  464 ;  causes  of,  464 ; 
structure  and  functional  efficacy  of,  465 ; 
diagnosis  and  treatment  of,  467  ;  state  of 
scrotum  in.  470  ;  inflammation  of,  470  ; 
tubercular  degeneration  of,  472  ;  malignant 
disease  of,  472;  complication  of,  with  hernia, 
474 ;  with  hydrocele,  476 

Retention  of  urine  after  lithotrity,  iii.  301  ; 
after  operations,  i.  196  ;  in  hypertrophy  of 
prostate,  iii.  202,  231 ;  in  ruptured  blad- 
der, i.  921  ;  in  stricture,  iii.  209,  210,  228  ; 
hysterical,  i.  237 

Retention  cysts,  i.  256 

Retina,  detached,  ii.  75:  diseases  of,  70; 
haemorrhage  from,  74 ;  ophthalmoscopic 
appearances  of,  in  health,  11 ;  tumours 
of,  76 

Retinitis,  ii.  73 ;  hemorrhagic,  73 ;  albu- 
minuric, 73  ;  syphilitic,  73  ;  chlorotic,  74  ; 
pigmentosa,  74 

Retrocostal  abscess,  i.  822 

Rheumatic  arthritis,  chronic,  see  Arthritis 
deformans 

Rheumatic  disease  of  bones,  ii.  311 ;  gout, 
344  ;  iritis,  55  ;  ophthalmia,  47  ;  orchitis, 
iii.  516 

Rhinolithes,  ii.  633 

Rhinoplasty,  iii.  667 

Rhinoscopy,  anterior,  ii.  631  ;  posterior, 
632 

Ribs,  dislocation  of,  i.  815  ;  fracture  of,  806  ; 
resection  of,  iii.  773 ;  in  treatment  of  em- 
pyema, i.  842  ;  wounds  of,  823 

Richardson's  ether  spray,  iii.  61 1 

Rickets,  ii.  314 ;  predisposing  to  fracture, 
i.  404  ;  affections  of  joints  from,  iii.  813; 
symptoms  of,  813,  816 ;  intra-uterine, 
814 ;  aetiology  of,  814;  relation  of,  to 
lateral  curvature,  815 ;  morbid  anatomy  of, 
816;  influence  of,  on  growth,  818:  on 
relative  proportions  of  face  and  cranium, 
818  ;  on  form  and  dimensions  of  pelvis, 
815,  820 ;  treatment  of,  821  ;  congenital, 
800 

Rider's  bone,  iii.  896 

Rifled  arms,  wounds  by,  i.  463,  472 

Rigor  after  passage  of  bougie,  iii.  211  ;  in 
inflammation,  i.  13;  in  blood-poisoning, 
178;  in  traumatic  fever,  191 

Rigor  mortis  in  apnoea,  iii.  832 

Ringworm,  ii.  882 

Risus  sardonicus,  i.  199 

Rodent  ulcer,  i.  153 ;  of  face,  iii.  881 
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Roseola,  ii.  870 ;  syphilitic,  iii.  350 

Rotatory  convulsions  from  irritation  of  au- 
ditory nerve,  ii.  204 

Rotheln,  ii.  870 

Rouge's  operation  for  obtaining  access  to 
nasal  cavities,  ii.  648 ;  removal  of  polypus 
by,  649 

Round-celled  sarcoma,  i.  273 ;  of  bone,  ii. 
315,  316 

Round  shoulder,  ii.  442 

Roussel's  transfusion  instrument,  i.  357 

Rubefacients,  iii.  637 

Rupia,  ii.  885 

Rupture,  see  Hernia.  In  the  sense  of  lacera- 
tion, see  the  name  of  the  part 

Rupture-treatment  of  stricture,  iii.  218 


SAC  in  aneurism,  iii.  24  ;  changes  in,  30 ; 
connection  of  clot  with,  34  ;  pressure 
of,  on  artery,  a  supposed  mode  of  spon- 
taneous cure  of  aneurism,  38 ;  sloughing 
of,  89  ;  artificial  induction  of  coagulation 
in,  76,  78 

Sac  of  hernia,  characters  of  serum  in  the,  ii. 
769  ;  development  of,  755,  798,  818 ;  hy- 
drocele of,  iii.  504;  injuries  of,  ii.  780; 
intraparietal,  782 ;  question  of  opening, 
in  herniotomy,  784  ;  invagination  of, 
760 

Sac,  lacrymal,  affections  of,~ii.  110 

Sacculated  bladder,  iii.  187  ;  in  operations  for 
calculus,  277,  304 

Sacral  tumour,  congenital,  iii.  780 

Sacro-coccygeal  articulation,  disease  of,  ii. 
399 

Sacro-iliac  articulation,  disease  of,  ii.  397 

Sacrum,  fractures  of,  see  Pelvis 

St.  Martin,  Alexis,  i.  530,  889 

Salivary  calculus,  ii.  526,  iii.  881 ;  fistula, 
i.  715  ;  glands,  inflammation  of,  iii.  881 

Salter's  swing,  i.  1047,  iii.  761 

Sand-flea,  iii.  850 

Sanguineous  cysts,  i.  259 

Sarcocele,  syphilitic,  iii.  521 

Sarcoma,  round-celled,  i.  273 ;  spindle- 
celled,  275  ;  mixed-celled,  275  ;  myeloid, 
or  giant-celled,  279 ;  of  bone,  ii.  315 ;  of 
eyeball,  76  ;  of  testis,  iii.  535 ;  cystic,  537  ; 
multiple,  of  tongue,  576 

Sarcoptes,  or  acarus  scabiei,  ii.  929 

Sarsaparilla  in  syphilis,  iii.  353,  356,  363 

Sartorius,  rupture  of,  i.  993 

Satyriasis,  iii.  589 

Saw,  amputating,  iii.  707  ;  Butcher's,  737  ; 
Fergusson's,  737 

Sayre's  plaster-of-Paris  corset  and  jury  mast, 
i.  671,  ii.  413 

Scab,  union  under,  i.  300 

Scabies,  ii.  929 

Scalds,  i.  888  ;  and  see  Bums 

Scalp,  aneurisms  in,  iii.  94 ;  blood  tumour  of, 
872 ;  burns  of,  i.  389  ;  congenital  tumour 
of,  iii.  802 ;  diffuse  inflammation  of,  i. 
570 ;  eczema  of,  ii.  879 ;  haemorrhage  in, 
i.  570 ;  regional  surgery  of,  iii.  871  ;  warts 
of,  ii.  988;  wounds  of,  i.  570;  gunshot, 
490 

Scalp  bandages,  iii.  628 

Scalpel,  iii.  625 


SEC 

Scaphoid  (foot),  dislocation  of,  i.  1105 
Scapula,  dislocations  of,  i.  971 ;  excision  of, 

iii.   741,  fracture  of,  i.  951  ;   of  neck   of, 

954  ;  gunshot  wround  of,  i.  547 
Scar,  see  Cicatrix 
Scarification,  iii.  643;  in  erysipelas,  i.  173; 

of  larynx,  ii.  666,  670  ;  in  scald  of  larynx, 

i.  754 
Scarlatina,  ulceration  of  cornea  after,  ii.  89 
Scarlet  fever,  laryngitis  of,  ii.  689 
Scarpa's    operation  in  ligature    of   femoral 

artery,  iii.  137  ;  shoe,  ii.  289 
Schneiderian  membrane,  see  Pituitary 
Sciatic  notch,   dislocation   of  hip   into,   see 

Ischium ;  hernia  through,  ii.  831 
Scirrhus,   i.   283 ;     mammary,    spontaneous 

fracture  in,  403  note  ;  of  testicle,  iii.  546 ; 

of  tongue,  ii.  576 
Scissors,  iii.  625 
Sclerema,  ii.  902 
Scleronyxis,  ii.  88  note 
Sclerotic,  diseases  of,  ii.  47  ;  inflammation  of, 

47;     injuries    of,    48;    rupture    of,    49; 

staphyloma  of,  64 
Sclerotic  zone,  ii.  12 ;  in  keratitis,  81 
Sclerotomy,  ii.  109 
Scolecida,  parasitic,  iii.  840 
Scolex  of  teeniada,  iii.  840 
Scoliosis,  ii.  426.     See   Curvature  of  spine, 

lateral 
Scolopendra  and  their  bites,  iii.  853 
Scoop-extraction  of  cataract,  ii.  100 
Scoop  for  lithotomy,  iii.  258 
Scorbutic  ulcer,  i.  149 
Scorbutus,  ii.  876 
Scorpion  and  its  bite,  iii.  853 
Scrofula,   i.    216;    eetiology  of,    222,     ii. 

405  ;  definition  of,   i.   219 ;  in  bone,  224, 

ii.  303  ;   in  lymphatic  glands,  i.  225 ;  in 

mucous   membranes,  224;  in    skin,   224; 

inoculability  of,  220 ;  relation  of,  to  tu- 
bercle, 216,  ii.  406 ;  to  phthisis,  i.  221 ; 

senile,  treatment  of,  280 
Scrofulous  abscess,   i.  229  ;  bronchitis,  224  ; 

coryza,     ii.     637 ;    diathesis,    333,    405 ; 

disease  of  joints,  842;  of  testis,  iii.  528; 

of  vesiculse  seminales,  573 ;  dyspepsia,  i. 

224  ;  eczema,  ii.  879  ;  iritis,  60 ;  keratitis, 

83 ;   lupus,   907 ;    ophthalmia,   so   called, 

14,    3a ;    ozgena,    641  ;    physiognomy,    i. 

223  ;  synovitis,  ii.  342  ;  ulcer,  i.  148  ;  ulcer 

of  pharynx,  ii.  544 
Scrotal  hernia,  see  Inguinal 
Scrotum,   cancer  of,  iii.   576 ;    elephantiasis 

of,   ii.  917,  iii.  578  ;    gunshot  wounds  of, 

i.  539;  inflammation  of,  iii.  574;  injuries 

of,  i.  933;  oedema  of,  iii.  574;  prurigo  of, 

575  ;  tumours  of,  ii.  810,  iii.  576  ;  urinary 

calculus  in,  576 
Scurvy,   ii.    876 ;    predisposing   to   fracture, 

i.  403 
Sea-air  in  treatment  of  scrofula,  i.  230 
Sea-snakes,  iii.  855 
Season  in  relation  to  extraction  of  cataract, 

ii.  98 
Sebaceous  cysts,  i.  258  ;  of  face,  iii.  972  ;  of 

mouth,  ii.  523;  deep,  of  neck,  iii.  883;  in 

soft    palate,    ii.    498 ;    of    tongue,    573 ; 

tumours  perforating  the  skull,  iii.  872 
Second  intention,  i.  298 
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Secondary  adhesion,  i.  298  ;  apncea,  iii.  830  ; 
deposits,  i.  179,  180 ;  tumours,  250 ; 
growths,  285  :  haemorrhage  after  ligature 
of  artery,  iii.  58  ;  after  lithotomy,  273  ; 
inflammation,  i,  92,  180  ;  syphilis,  iii.  339, 
350  ;  syphilitic  inoculation,  339 

Secretions,  alteration  of,  after  injury  of 
nerves,  ii.  195  ;  reflex,  210 

Section,  Caesarian,  iii.  420  ;  perineal,  223 

Self-ahuse,  iii.  550  ;  bearing  of,  on  diagnosis, 
860 

Semen  of  cryptorchids,  iii.  466 

Semilunar  cartilages  of  knee,  dislocation  of, 
i.  1087,  ii.  388 

Seminal  emissions,  iii.  552 

Senile  gangrene,  i.  127,  iii.  22  ;  struma,  i.  225 ; 
ulcer,  148 

Senilis  arcus,  ii.  31 

Sensation,  disturbance  of,  in  fracture  of  spine, 
i.  643 

Sense,  organs  of,  their  symptoms  in  reference 
to  diagnosis,  iii.  864 

Separation  of  cranial  sutures,  i.  591  ;  of 
epiphyses,  408;  femoral,  1008,  1026;  of 
mortified  parts,  121  ;  of  urethra  from  pro- 
state in  lithotomy,  iii.  279  ;  subcutaneous, 
of  tibia  and  femur,  in  anchylosis  of  knee, 
ii.  270 

Sepsis,  inflammatory,  causing  gangrene,  i.  134 

Septicemia,  see  Pycemia ;  after  extirpation 
of  tongue,  ii.  610;  after  lithotomy,  iii.  284 

Septic  intoxication,  i.  183;  organisms  causing 
inflammation,  83;  their  origin,  88,  94; 
their  dissemination,  92 ;  in  abscess,  100 ; 
in  erysipelas,  165,  172  ;  in  pyaemia,  183 ; 
in  tubercle,  221  ;  in  vertebral  caries,  ii. 
405 ;  propagability  of,  in  cornea,  i.  88 
note 

Septum  nasi,  abscess  of,  i.  717,  ii.  645  ;  blood- 
tumour  of,  i.  717,  ii.  645  ;  disposition  of, 
in  cleft  palate,  501  ;  fracture  of,  718 

Sequestrum,  ii.  295 ;  extraction  of,  298  ;  as 
cause  of  inflammation,  i.  20 ;  in  acetabulum, 
iii.  755 

Sero-cystic  tumour,  see  Adeno-sarcoma 

Sero-cysts  of  breast,  iii.  448 

Serous  effusion  between  retina  and  choroid, 
ii.  75 ;  into  cerebral  ventricles  after  injury 
of  the  head,  i.  623 

Serum,  characters  of,  in  hernial  sac,  ii.  769 

Serpents,  venomous,  iii.  855  ;  wounds  from, 
i.  323 

Serpiginous  chancre,  iii.  330,  331 

Serres-fines,  iii.  637 

Setons,  iii.  641  ;  in  abscess,  i.  117  ;  in  hydro- 
cele, iii.  488,  499,  502 ;  in  ununited  frac- 
ture, i.  449 

Setting  of  fractures,  i.  415 

Seventh  cranial  nerve,  injuries  of,  i.  617 

Sex  in  reference  to  calculus,  iii.  252  ;  to  can- 
cer of  the  tongue,  ii.  590;  to  carbuncle, 
949  ;  to  diagnosis,  iii.  860  ;  to  hernia,  ii. 
717:  to  lateral  curvature,  iii.  815;  to 
tetanus,  i.  202  ;  to  tumours,  246 

Sexual  fertility  of  cryptorchids,  iii.  405 

Shaking  palsy,  ii.  203 

Shells,  injuries  from,  i.  472 

Shingles,  ii.  880 

Shock,  i.  298  ;  after  gunshot  injuries,  475, 
519,  530  ;  after  operations,  195  ;  connection 


soc 

of,  with  spinal  concussion,  698.  See  also 
Collapse 

Shoes  for  clubfoot,  ii.  239,  240 

Short  sight,  ii.  1,  5 

Shortening  in  diseased  limbs,  ii.  370,  371 ; 
after  excision  of  knee,  iii.  764  ;  in  fracture 
of  cervix  femoris,  i.  1005 

Shot,  effects  of,  i.  471.     See  Bullets 

Shoulder,  amputation  at,  iii.  711  ;  for  cervical 
aneurism,  115  ;  diseases  of,  ii.  392  ;  exci- 
sion of,  iii.  738 ;  for  gunshot  wound,  i. 
550 

Shoulders,  inequality  of,  in  lateral  curvature 
of  spine,  ii.  437  ;  round,  442 

Siamese  twins,  iii.  779  note 

Sickness  after  chloroform,  i.  196 

Sick-room,  management  of,  after  operation, 
i.  195 

Siegel's  steam  spray  producer,  ii.  665 

Sight,  defects  of,  ii.  1  ;  from  disease,  77 

Signoroni's  tourniquet,  iii.  65 

Silica  splint,  iii.  633 

Silver,  nitrate  of,  as  a  caustic,  iii.  652 ;  hi 
treatment  of  catarrhal  ophthalmia,  ii.  15:  in 
treatment  of  erysipelas,  i.  172  ;  ar  injection 
in  hydrocele,  iii.  488;  stains  from,  ii.  28, 
922 

Silver  sutures  for  closure  of  palate,  ii.  510 

Silvester's  method  of  artificial  respiration, 
iii.  623,  837 

Simple  fracture,  i.  407 

Sinapisms,  iii.  637 

Sinus,  i.  114.     See  Fistula 

Sixth  cranial  nerve,  injuries  of,  i.  617; 
paralysis  of,  ii.  123 

Skey's  tourniquet,  iii.  64 

Skin,  Diseases  op,  general,  ii.  868 ;  local, 
932  ;  affections  of,  from  inj  ury  of  nerves, 
193  ;  from  disease  of  nerves,  197 ;  lesions 
of,  in  burns,  i.  387  ;  malformations  of, 
iii.  795  ;  reflex  affections  of,  ii.  210  ;  stru- 
mous affections  of,  i.  224 ;  syphilitic 
affections  of,  secondary,  iii.  350,  360 ; 
transplantation  of,  665,  694.  For  separate 
affections  see  their  names,  as  Fustulce, 
Eczema,  Corns 

Skoda,  Professor,  on  the  use  of  blisters  in 
thoracic  inflammation,  i.  47 

Skull,  table  of  diseases  of,  iii.  873 ;  diseases 
of  bones  of,  after  a  blow,  i.  571 ;  from 
syphilis,  iii.  362  ;  fracture  of,  i.  580  ;  gun- 
shot, 487  ;  trephining  the,  500,  572 

Sloughing  phagedsena,  i.  141  ;  ulcer,  146  ; 
venereal  sore,  iii.  330 

Sloughing,  as  cause  of  fistula,  i.  116.  See 
Gangrene 

Sloughs  as  a  cause  of  inflammation,  i.  20 

Small-pox,  laryngitis  of,  ii.  689 ;  orchitis  in, 
iii.'  518;  ulceration  of  cornea  after,  ii.  39; 
phenomena  of,  as  illustrating  specific  causes 
of  inflammation,  i.  35 

Smell,  loss  of,  reflex,  ii.  207  ;  use  of  the  sense 
of,  in  diagnosis,  iii.  868 

Smoking  as  a  cause  of  leukoplakia,  ii.  565  ; 
of  cancer  of  tongue,  591 

Snakes,  see  Serpents 

Snow's  chloroform  inhaler,  iii.  601 

Snuffles,  ii.  637,  iii.  805 

Social  condition  in  reference  to  diagnosis,  iii. 
860 
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Soda,  urate    of,   blood-poison    of    gout,    ii. 

343 
Soft  or  passive  clot  in  aneurism,  iii.  33 
Softening   of  bone,   inflammatory,    ii.  279 ; 
constitutional    (mollities),  312 ;   of   brain 
from  ligature  of  common  carotid,  iii.  130 ; 
pulpy,  of  synovial  membranes,  ii.  342 

Soldiers,  first  field-dressing  of,  i.  478 

Solution  of  cataract,  ii.  87 

Solvent  treatment  of  stone,  iii.  256 

Sonde,  a  dard,  iii.  268 

Soot-cancer,  iii.  576 

Sore,  venereal,  see  Chancre 

Sore-throat  (quinsy),  ii.  489  ;  of  childhood, 
492 ;  malignant,  495 ;  ulcerated,  496 ; 
syphilitic,  iii.  359,  370 

Sound,  beaked,  for  bladder,  iii.  201 

Sounding  for  stone,  iii.  254 

Sparkling  synchysis,  ii.  79 

Spasm,  after  fracture2  i.  416  ;  after  wounds, 
309  ;  in  tetanus,  198  ;  of  bladder,  iii.  192  ; 
of  glo+tis,  ii.  704  ;  of  urethra,  iii.  207,  224  ; 
local  tonic,  treated  by  nerve-stretching, 
ii.  218 

Spasmodic  croup,  ii.  627  ;  curvature  of  spine, 
444 ;  stricture,  iii.  207,  224 

Spastic  contractions,  ii.  228,  248,  249 

Specific  antiphlogistic  remedies,  i.  57 

Specific  blood-poisons,  ii.  333,  405  ;  inflam- 
mations, i.  26,  iii.  377 ;  septic  gangrene, 
i.  136 

Specific  weight  of  testis,  iii.  545 

Spectacles,  ii.  4 

Speculum  auris,  ii.  129 ;  duck-bill,  iii.  408 ; 
laryngeal,  ii.  656 ;  nasi,  632 ;  vaginae,  iii. 
408,  866 

Spence's  method  of  amputation,  iii.  705 

Spent  balls,  i.  470,  472 

Spermatic  cord,  hydrocele  of,  iii.  500 ;  dif- 
fused, 500;  encysted,  501;  injuries  of, 
i.  934 ;  tumours  of,  iii.  571  ;  varicocele, 
566  ;  veins,  excision  of,  570 

Spermatorrhoea,  iii.  552  ;  treatment  of,  555  ; 
real  nature  of,  557  ;  in  locomotor  ataxy, 
ii.  225 

Spermatozoa  in  secretion  of  retained  testicle, 
iii.  466  ;  in  encysted  hydrocele,  495 

Sphacelus,  see  Gangrene 

Spheroidal-celled  carcinoma,  i.  282 

Sphincter  ani,  spasmodic  contraction  of, 
ii.  853 ;  operation  for  division  of,  854 

Spica  bandage,  iii.  627 

Spiders  and  their  bites,  iii.  853 

Spina  bifida,  iii.  784  ;  injection  treatment  of, 
785 ;  false,  786 

Spinal  canal,  haemorrhage  in,  i.  690 

Spinal  column,  mechanism  of,  ii.  426 ;  latent 
breach  of,  from  sprain,  i.  635 

Spinal  cord  in  spinal  disease,  ii.  408,  423  ; 
acute  traumatic  inflammation  of,  i.  694  ; 
alteration  of,  in  locomotor  ataxy,  ii.  225 ; 
concussion  of,  i.  697  ;  injuries  of,  641  ;  as 
cause  of  gangrene,  33 ;  lesions  of,  in  te- 
tanus, 205  ;  wounds  of,  709,  744 

Spinal  membranes,  inflammation  of,  after 
injury,  i.  693 

Spindle-celled  sarcoma,  i.  275 

Sptne,  Diseases  of,  ii.  401  ;  abscess  of,  408, 
417  ;  caries  of,  40 1 ,  iii.  174 ;  dislocation  of, 
i.  637  ;  simple,  687  ;  disease  of,  from  in- 
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jury,  634;  fracture  of,  637;  hysterical  affec- 
tion of,236;  injuries  of,  629;  gunshot,  508; 
impulsion  of,  against  occipital  bone,causing 
fracture  of  skull,  587  ;  latent  fracture  or 
dislocation  of,  636  ;  Lateral  Curvature 
oe,  ii.  426,  see  Curvature ;  regions  of,  most 
liable  to  injury,  i.  630 

Spinous  process  of  tibia,  fracture  of,  i.  1038  ; 
of  vertebrae,  fracture  of,  637 

Spiral  bandage,  iii.  626 

Spiral  fracture  of  femur,  i.  1021 

Spleen,  protrusion  of,  from  wound,  i.  892 
pyaemia  in,  181  ;  removal  of,  iii.  895  note 
rupture  of,  i.  881 ;  tumour  of,  iii.  895 
wound  of,  i.  898 ;  gunshot,  531 

Splintered  fracture  i.  409,  421  ;  from  gun- 
shot, 550 

Splints,  i.  418 ;  gutta  percha,  iii.  633 ; 
paraffin,  633  ;  plaster  of  Paris,  632  ;  poro- 
plastic  felt,  634;  silica,  633;  wire,  for 
fractured  jaw,  i.  724  ;  perinaeal,  iii.  408  ; 
thigh,  i.  1019  ;  use  of,  in  rickets,  iii.  823 

Spontaneous  combustion,  i.  389 

Spontaneous  dislocation  of  hip,  i.  1079  ;  frac- 
ture. 405,  ii.  332 ;  in  locomotor  ataxj^,  i. 
405 ;  gangrene,  125  ;  haematocele,  iii.  505 

Sprain  fracture,  i.  411 

Sprains  of  the  back,  i.  630;  of  lower  ex- 
tremity, 990  ;  of  upper  extremity,  943 

Spray,  application  o  f,  to  air-passages,  ii.  664  ; 
ether,  iii.  611 

Spray  producers,  ii.  664 

Spurious  cataract,  so  called,  ii.  57  note ; 
ichthyosis,  901  ;  valgus,  250 

Squamae,  ii.  870,  894 

Squamous-celled  carcinoma,  i.  286 

Squint,  see  Strabismus 

Staff  for  lithotomy,  iii.  257 

Stains  from  nitrate  of  silver,  ii.  28,  922 

'  Standing  at  ease,'  ii.  431 

Staphyloma  of  iris,  ii.  17,  65 ;  of  sclerotic, 
64 ;  excision  of,  126 

Staphyloraphy,  ii  504 

Starched  bandages,  i.  419 

Starvation  as  a  cause  of  inflammation,  i.  38  ; 
treatment  of  inflammation  by,  52 

Stasis,  inflammatory,  i.  79 

Statistics  of  burns,  i.  391 ;  of  pyaemia  and 
septicaemia,  176  ;  of  excision  of  elbow,  iii. 
747  ;  of  hip-joint,  753 ;  of  knee,  763  ;  of 
fractured  laryngeal  cartilages,  i.  749  ;  of 
fractures  of  lower  extremity,  995;  of 
fracture  and  dislocation  of  upper  extremity, 
946  ;  of  spinal  resection,  677 

Sterility  in  the  male,  iii.  562 

Sterno-costal  cartilages,  fracture  of,  i.  810 

Sterno-mastoid  muscle,  contraction  of,  see 
Wryneck  ;  section  of,  ii.  257 ;  induration 
of,  i'ii.  885 

Sternum,  dislocation  of,  i.  814  ;  table  of  cases 
of,  818  ;  fracture  of,  811 

Stertor,  phenomena  of,  iii.  604 

Stimulants  in  delirium  tremens,  i.  215  ;  in 
treatment  of  patients  after  operation,  195  ; 
in  treatment  of  collapse,  383  ;  of  inflam- 
mation, 62,  65 

Stings  of  bees,  wasps,  &c,  i.  323,  iii.  854 

Stock,  gutta-percha,  i.  234 

Stomach,  cancer  of,  operation  for,  ii.  740 
fistula  of,  i.  898 ;  foreign  bodies  in,  908 
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gunshot  wounds  of,  530 ;  opening  the,  913 ; 
rupture  of,  875  ;  wounds  of,  896 
Stomatitis,  ii.  568.     See  Mouth,  diseases  of 
Stomatoplasty,  iii.  674 
Stone,  see  Calculus 
Strabismus,  ii.  124  ;  a  symptom  of  locomotor 

ataxy,  223 
Strains  of  ligaments,  ii.  348  ;  of  muscles,  159 
Strangulated  hernia,  see  Hernia,  Herniotomy 
Strangulation    of  intestine   protruded   from 

wounds,  i.  891 ;  of  nrevi,  iii.  657 
Strapping  the  breast,  iii.  431  ;  the  testis,  524 
Stretching  of  nerves,  ii.  215 
Stricture  of  hernia,  ii,  757,  764  ;  division 
of,  784 ;  of  intestine,  726 ;  cancerous, 
728;  excision  of,  735;  of  oesophagus,  i. 
?98,  ii.  547  ;  of  rectum,  855 ;  with  fistula, 
852,  856  ;  syphilitic,  858  ;  of  urethra,  iii. 
207  ;  lineir,*208  ;  annular,  208 ;  indurated 
annular,  208 ;  irregular  or  tortuous,  208  ; 
origin,  nature,  and  site  of,  208  ;  locality 
of,  209  ;  causes  of,  210 ;  symptoms  of,  210  ; 
simple,  irritable,  and  contractile,  211  ; 
dilatation  of,  215  ;  continuous,  216; 
sudden  rupture  of,  218;  caustic  treatment 
of,  218 ;  spasmodic,  207,  224 :  inflammatory, 
207,  225 ;  incision  of,  see  Urethrotomy  ; 
forcing  of,  229 ;  ascribed  to  injections, 
388 ;  associated  with  calculus,  303 ; 
diagnosed  from  enlarged  prostate,  201  ; 
causing  sterility,  562 
Strophulus,  ii.  889  ;  candidus,  890  ;  albidus, 

890 
Struma,  phlegmatic,  i.  224;  sanguine,  223; 

senile,  225.     See  Scrofula,  Tubercle 
Strumous,  the  term,  i.  216 
Strumous   eruptions,  i.  224.     See  Scrofula, 

Scrofulous 
Strychnia  poisoning  distinguished  from  teta- 
nus, i.  204 
Strychnine   as  a  cause   of  inflammation   of 

the  spinal  cord,  i.  31 
Stump,  dressing-  of,  after  amputation,  iii.  709  ; 

length  of,  731 
Stye,  ii.  117 
Style,  passage  of,  for  lacrymal  obstruction, 

'ii.  112 
Styloid  process  of  ulna,  fracture  of,  i.  968 
Styptics,  i.  353 

Sub-astragaloid  dislocation  of  foot,  i.  1094 
Subclavian  artery,  aneurism  of,  iii.  74,  111  ; 
ligature  of,  108;  in  first  part,  113;  left, 
ligature  of  first  part  of,  113  note 
Subclavicular  dislocation  of  humerus,  i.  978 
Subconjunctival  tissue,  affections  of,  ii.  26 
Subcoracoid  dislocation  of  humerus,  i.  973 
Subcutaneous  division  of  varicose  veins,  iii. 
170;  injection,   see  Hypodermic;   lacera- 
tion of  artery,   i.  367;  ligature,  iii.  657; 
osteotomy,  824  ;  wound,  i.  307  ;  tubercles 
of  nerves,  ii.  187 
Subglenoid  dislocation  of  humerus,  i.  977 
Subluxation,  see  Dislocation,  partial 
Submammary  abscess,  i.  109,  iii.  437 
Submersion,  see  Drowning 
Subpectoral  abscess,  i.  817 
Subperiosteal  excision,  iii.  738;  of  shafts  of 

long  bones,  774 
Subspinous   dislocation  of  hip,  i.   1077  ;  of 
humerus,  980 


SYP 

Suction,  removal  of  cataract  by,  ii.  99 

Sudamina,  ii.  876 

Suicide,   appearance  of  bullet  wounds  in,  i. 

472  ;  character  of  throat  wounds  in,  731 
Sulphate  of  copper  as  a  caustic,  iii.  652 
Sulphur,  use  of,  in  scabies,  ii.  929 
Sulphuric  acid  as  a  caustic,  iii.  653  ;  use  of, 

in  caries,  ii.  291 
Sulphurous  acid    spray  in    malignant    sore 

throat,  ii.  496 
Supernumerary  fingers  and  toes,  iii.  796 
Suppression  of  urine,  iii.  177 ;  after  passage 

of  bougie,  211 
Suppuration,  i.  100,  102  ;  of  bladder,  iii.  186  ; 
in   abdominal  wounds,  i.  877 :   in  burns, 
390  ;  in  cornea,  ii.  37  ;  in  gunshot  wounds, 
i.  483  ;  in  hand,  111,  944;  in  mediastinum, 
843;  intracranial,  572,  573 
Suppurative  fever,  i.  187 
Supracondyloid  fracture  of  femur,  i.  1024 
Supracoracoid  dislocation  of  humerus,  i.  979 
Suprapubic  lithotomv,  iii.  268 ;  puncture  of 

bladder,  230 
Suprarenal  capsules,  skin  discoloration  in  dis- 
ease of,  ii.  921 
Supraspinous  dislocation  of  femur,  i.  1079 
Surgery,  Minor,  iii.  625 
Surgical  Diagnosis,  iii.  858 
Surgical   neck   of    humerus,   fracture   of,   i. 

956 
Suspension-rod,  iii.  761 
Suspensory  bandage,  iii.  630 
Sustentaculum  tali,  fracture  of,  i.  1053 
Suture  of  nerves,  ii.  214 
Suture  needles,  iii.  635 

Sutures,  i.  302,  428,  iii.   634;    continuous, 
035 ;  button,  636;  interrupted,  635;  lace, 
228,  682 ;  quilled,  636 ;  twisted,  636 ;  for 
closure  of  palate,  ii.  510 ;  method  of  apply- 
ing, iii.   634  ;  employment  of,  in  excision 
of  pylorus,  ii.  742  ;  in  wounds  of  abdomen, 
i.  891;  of  face,  714;  of  intestine,  894 ;  of 
neck,  740  ;  of  scalp,  570 
Sutures,  cranial,  separation  of,  i.  591 
Swelling  after  contusion,  i.  292 ;  inflamma- 
tory, 4,  75 
Sycosis,  ii.  926 

Syme's  method  of  performing  the  old  opera- 
tion for  aneurism,  iii.  46 ;  operations  for 
amputation  of  thigh,  732 ;  at  ankle,  714  ; 
for  removal  of  tongue,  ii.  601 ;  for  stric- 
ture, iii.  223 
Sympathetic  nerve,  injury  of,  i.  653 
Sympathy  of  tissues,  i.  27 
Symphysis  pubis,  disease  of,  ii.  397  ;  disloca- 
tion   of    hip    on,   i.    1077;    puncture    of 
bladder  above,  iii.  230  ;  through,  231 
Svmptoms  of  disease  in  reference  to  diagnosis, 

"iii.  862 
Synchysis,  ii.  79  ;  sparkling,  79 
Syncope,  i.   377 ;  from  entrance  of  air  into 
heart,  374;  in  wound  of  heart,  847  ;  under 
amesthesia,  treatment  of,  iii.  622 
Synechia,  ii.  8,  57 

Synovial  cysts,  see  Bursa,  Diseases  of 
Synovial  membranes, "irrHammation  of,  acute, 
ii.    334 ;    subacute,    336 ;     chronic,    336 ; 
pysemic,  338 ;  strumous,    342  ;  syphilitic, 
340;  gouty,  343;  gonorrhceal,  34*0 
Syphilides,  or  syphilitic  eruptions,  iii.  350 
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Syphilis,  iii.  316 ;  a  predisposing  cause  of 
fracture,  i.  403 ;  varieties  of,  primary,  iii. 
316  ;  secondary,  339,  350  ;  tertiary,  359  ; 
constitutional,  349 ;  congenital,  805 ; 
destructive,  329 ;  hereditary,  345,  805 ; 
infantile,  807  ;  ulcerative,  i.  150,  iii.  330, 
357 ;  incubation  of,  318 ;  inoculability 
(auto-)  of,  319 ;  transmission  of,  by  vacci- 
nation, 347 

Sypkilisation,  iii.  316,  371 

Syphilitic  affections  of  bones,  ii.  306,  iii. 
361  ;  congenital,  806 ;  of  ear,  ii.  155 ;  of 
joints,  340,  iii.  362 ;  of  larynx,  ii.  679,  iii. 
359;  of  lip,  ii.  519,  522,  iii.  360;  of 
lymphatics,  33  5,  320,  322,  328  ;  of  mucous 
membranes,  358 ;  of  muscles,  ii.  162  ;  of 
nails,  963  ;  of  nose,  641,  644,  iii.  360  ':  of 
palate,  ii.  486;  of  periosteum,  iii.  361; 
of  pharynx,  ii.  545 ;  of  rectum,  858  :  of 
skin,  iii.  360 ;  of  spine,  ii.  421  ;  of  teeth, 
iii.  361  ;  of  testis,  521  ;  of  tongue,  ii.  569  ; 
of  tonsils,  iii.  359 

Syphilitic  acne,  ii.  904 ;  alopecia,  iii.  360 ; 
coryza,  ii.  637  ;  ecthyma,  iii.  354  ;  epididy- 
mitis, 523  ;  epiphysitis,  ii.  354 ;  impetigo, 
iii.  354  ;  inoculation,  see  Inoculation,  syphi- 
litic ;  iritis,  ii.  56  ;  in  infants,  59 ;  kera- 
titis, 35 ;  lepra,  iii.  351  ;  lichen,  351  ; 
lupus,  ii.  908;  mortification,  iii.  311,  329  ; 
onychia,  ii.  963,  iii.  360 ;  orchitis,  362, 
521;  ozsena,  ii.  641 ,-  641;  psoriasis, 
963,  iii.  351 ;  retinitis,  ii.  73  ;  rheumatism, 
307;  loseola,  iii.  350;  synovitis,  ii.  340; 
tubercle,  iii.  317,  351  ;  ulcer,  i.  148,  150, 
iii.  330,  357 

Syringe,  hypodermic,  iii.  649 

Syringing  the  ear,  ii.  135 


TABLE  for  registration  of  cases,  iii.  869 
Tseuiada,  iii.  840;  scolex  and  proglottis 
of,   840;    bexacanthus  of,  840;    mode    of 
propagation  of,  841 
Tagliacotian  operation,  iii.  667 
Talipes   calcaneo-valgus,   ii.  245 ;    calcaneo- 
varus,   247;    equino-valgus,   245;  equino- 
varus,    229,    245;    equinus,  243;  valgus, 
245  ;  varus,  ii.  229 
Tampon,  dilatable  air,  iii.  259  ;  laryngeal,  ii. 

699 ;  tracheal,  547 
Tapeworms,  see  Tceniada 
Tapping,  se3  Paracentesis,  Hydrocele 
Tarantula  and  its  bite,  iii.  854 
Tarsal  cartilage,  operations  for  deformed,  ii. 

316 
Tarsus,  amputation  through,  iii.  714;  diseases 
of  joints   of,    ii.  389:  dislocation   of   the 
bones  of  the,  i.   1103;    excision  of  bones 
of,   iii.  73 1,  769;    for   club-foot,  ii.   243; 
fractures  of,  i.  1051 
Tartar-emetic  ointment,  iii.  639 
Taste,  loss  of,  reflex,  ii.  207 
Taxis,  see  Hernia 
Taylor's  spinal  support,  ii.  413 
T-banda<;'e,  iii.  629 

Teale's  method  of  amputation,  iii.  703 
Tears,  morbid  flow  of,  ii.  110 
Teeth,  Diseases  connected  with  the,  ii. 
446 ;    difficult     eruption    of    back,    451  ; 
haemorrhage    after    extraction    of,     482 ; 
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impaction  of,  453  ;  ligature  or  wiring  of 
the,  in  fracture  of  jaw,  i.  724 ;  peculiar 
condition  of,  in  congenital  cataract,  ii.  85  ; 
in  interstitial  keratitis,  36,  iii.  809  ;  syphi- 
litic disease  of,  361 ;  syphilitic  infection  by 
transplantation  of,  340  ;  warty,  ii.  463 
Teichopsia,  ii.  77 

Temperature  in  inflammatory  fever,  iii.  13;  in 
injuries  of  nerves,  ii.  192  ;  in  spinal  injury, 
i.  654;  in  traumatic  fever,  191;  evening 
exacerbations  of,  189 
Temporal  artery,  bleeding  from,  iii.  647 ; 
traumatic  aneurism  of,  83  ;  bone,  necrosis 
and  caries  of,  ii.  155 
Temporo-maxillary  articulation,  diseases  of, 

ii.  396 
Tenaculum,  iii.  707 

Tendo  Achillis,  rupture  of,  ii.  172 ;  section 
of,  in  fractures  of  leg,  i.  1048 ;  section  of, 
for  club-foot,  ii.  238  ;  for  flat-foot,  251 
Tendons,  dislocation  of,  i.  992  ;  inflammation 
of,  ii.  172;  injuries  of,  171;  rupture  of, 
i.  943,  994,  ii.  171;  tumours  of,  172; 
union  of,  after  division,  171 
Teno-synovitis,  ii.  173 

Tenotomy,  ii.   229;   for  clubfoot,  235;   for 
wryneck,    257 ;    for   anchylosis,   270 ;    in 
fingers  and  toes,  271 
Tensor  tympani  muscle,  division  of,  ii.  147 
Tents,  use  of,  in  fistulous  passages,  i.  118 
Tertiary  syphilis,  iii.  359  ;  in  infants,  809  ;  in 

muscles,  ii.  162;  ulcers  of,  i.  151 
Testicle,  abscess  of,  i.  109  ;  absence  of,  iii. 
462 ;  atrophy  of  515,  517,  563 ;  from  in- 
jury, i.  935 ;  bony  deposit  in,  iii.  546 ; 
cancer  of,  542,  546 ;  changes  of  position 
of  (natural),  ii.  752,  iii.  461:  condition 
of,  in  varicocele,  565 ;  cystic  disease  of, 
535 ;  cysts  of,  493 ;  dermoid  cysts  of, 
546 ;  descent  of,  incomplete,  464 ;  abnor- 
mal, 468  ;  development  of,  461 ;  diagnosis 
of  malignant  disease  of,  544 ;  enchon- 
droma  of,  540  ;  fibrous  tumours  of,  541; 
functional  disorders  of,  iii.  549 ;  g-unshot 
wounds  of,  i.  539 ;  hsematocele  of,  iii.  505  ; 
hernia  of,  531,  533 ;  hydrocele  of,  477,  and 
see  Hydrocele ;  imperfect  development  of, 
462  ;  imperfect  growth  of,  564  ;  incomplete 
or  abnormal  descent  of,  463  ;  inflammation 
of,  514,  and  see  Orchitis:  injuries  of,  i. 
933  ;  inversion  of,  iii.  476  ;  irritability  of, 
564  ;  malposition  of,  463  ;  myoma  of,  542  ; 
neuralgia  of,  565  ;  removal  of,  548 ;  reten- 
tion and  misplacement  of,  464.  and  see 
Retained  Testicle ;  sarcoma  of,  535 ;  scirrhus 
of,  546 ;  strumous  disease  of,  528  ;  super- 
numerary, 462  ;  suppuration  of,  515 ; 
syphilitic  disease  of,  362,  521 
Test-types  for  eye,  ii.  4 
Tetanic  spasm,  rupture  of  abdominal  muscles 

in,  i.  869 
Tetanus,  i.  198;  acute,  198  ;  infantum,  200: 
hydrophobics,  336  ;  hysterical,  204  ;  puer- 
peral, 200 ;  reflex,  ii.  201  ;  causes,  predis- 
posing, i.  202  ;  idiopathic,  202  ;  traumatic, 
201  ;  duration  of,  205 ;  morbid  anatomy 
of,  205;  pathology  of,  206;  prognosis  of, 
205;  symptoms  of,  198;  table  of,  in  con- 
trast with  those  of  hydrophobia,  204 ; 
varieties  of,  200 ;  treatment  of,  207 ;  by 
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nerve-stretching,  ii.  219 ;  after  lithotomy, 
iii.  284  ;  rupture  of  muscle  in,  ii.  160 

Theca  vertehralis,  injuries  of,  i.  707 

Thecal  abscess,  i.  Ill,  ii.  175 

Thermal  hammer,  vesication  by,  iii.  639 

Thermo-cautery,  iii.  656 

Thermo-tracheotomy,  i.  776 

Thigh,  amputation  of,  iii.  705,  719  ;  for  gun- 
shot wounds,  i.  554 

Thigh-bone,  see  Femur 

Third  cerebral  nerve,  injuries  of,  i.  615 ; 
paralysis  of,  ii.  123 

Third  intention,  i.  300 

Thirst  in  fevers,  i.  14 

Thoma's  experiments  in  inflammation,  i.  70 

Thomas's  splint,  ii.  365,  372,  383 

Thompson's  aspirator,  iii.  291 

Thoracic  duct,  wounds  of,  i.  859 ;  vessels, 
wounds  of,  822,  855 ;  viscera,  rupture  of, 
859,  861 

Thorax,  abscess  of  wall  of,  iii.  891 ;  bandage 
for,  628 ;  disease  of  bones  of,  892  ;  injuries 
of,  i.  822.     See  also  Chest 

Thread-worm,  iii.  850 

Throat,  examination  of,  ii.  491  ;  wounds  of, 
i.  731 

Throat  consumption,  ii.  676 

Throat,  sore,  see  Sore-throat 

Thrombosis,  i.  182,  424,  iii.  20 ;  arterial,  21 ; 
causing  gangrene,  i.  1 22,  133  ;  of  corpora 
cavernosa,  iii.  589 ;  of  veins,  i.  182,  iii. 
152 ;  from  contusion  of  vein,  i.  990 

Thumb,  amputation  at,  iii.  710 ;  dislocation 
of,  i.  987  ;  supernumerary,  iii.  796 

Thyroid  arteries,  ligature  of,  iii.  132 ;  cartilage, 
fracture  of,  i.  749 ;  foreign  body  within, 
760 

Thyroid  Gland,  Diseases  oe,  iii.  591 ;  in- 
flammation of,  591 ;  hj'pertrophy  of,  or 
bronchocele,  591,  and  see  Bronchocele ; 
cancer  of,  596  ;  extirpation  of,  595 

Thyroid  hernia,  see  Obturator 

Thyrotomy,  i.  768 

Tibia,  curvature  of,  operations  for,  iii.  826 ; 
fracture  of,  i.  1037  ;  involving  knee-joint, 
1038  ;  fracture  of  spinous  process  of,  1038  ; 
resection  of,  iii.  775 

Tibial  arteries,  aneurism  of,  iii.  132 ;  liga- 
ture of,  anterior,  133  ;  posterior,  134 

Tibialis  amicus  tendon,  section  of,  for  club- 
foot, ii.  238 ;  posticus  tendon,  disloca- 
tion of,  i.  992  ;  section  of,  for  club-foot, 
ii.  236 

Tic  douloureux,  ii.  207  ;  treatment  of,  by 
nerve-stretching,  218 

Tinea,  ii.  923  ;  ciliaris,  118  ;  favosa,  924  ; 
svcosis,  926 ;  tonsurans,  923 ;  versicolor, 
927 

Tinnitus,  ii.  156 

Toe-nail,  ingrown,  ii.  963  ;  evulsion  of,  964 

Toes,  amputation  of,  iii.  713;  diseases  of,  ii. 
391  ;  division  of  tendons  of,  271 ;  super- 
numerary, iii.  796 

Tongue,  Diseases  of,  ii.  553;  absence  of, 
congenital,  553  ;  cancer  of,  564,  565,  576  ; 
table  of  cases,  580  ;  hypertrophy  of,  555  : 
inflammation  of,  superficial,  559;  paren- 
chymatous, 568;  injury  to,  in  tetanus,  i. 
199;  congenital,  malformations  of,  ii.  553: 
operations  on,  559,  595  ;  mortality  after, 
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606 ;  table  of  fatal  cases  of  extirpation, 
611  ;  syphilitic  affections  of,  569 ;  traction 
on,  in  administration  of  chloroform,  iii. 
608  ;  tumours  of,  ii.  572  ;  ulceration  of, 
567 ;  wounds  of,  causing  occlusion  of 
larynx,  i.  733,  735 
Tongue  of  frog,  process  of  inflammation  in, 

i.  68 
Tongue-tie,  ii.  553 
Tonic  spasms  in  tetanus,  i.  198;  local,  treated 

by  nerve-stretching,  ii.  218 
Tonics  in  inflammatory  affections,  i.  61 
Tonsil,  abscess  of,  i.  110,  ii.  489  ;  acute  in- 
flammation of,  489 ;  eidarged,  141,  492 ; 
enlarged,  producing  deformity  of  chest,  iii. 
821 ;  ulcer  of,  ii.  497  ;  syphilitic,  359 
Tonsillitis,  ii.  489;  maligna,  495 
Tooth-pulp,   polypus  of,  ii.    460 ;    sensitive 

growth  of,  after  fracture,  460 
Tooth-tumours,  ii.  461,  527 
Torsion,   fracture  of  femur   by,  i.  1021 ;  of 

leg  by,  1043 
Torsion   of  arteries  in  treatment  of  haemor- 
rhage, i.  354 
Torticollis,  see  Wryneck 
Tour  de  maitre,  iii.  213 

Tourniquets,  iii.  64,  699 ;  alveolar,  ii.  483 ; 
aortic,  iii.  721 ;  gangrene  from  use  of,  i.  479 
Trachea,  foreign  bodies  in,  i.  758,  760 ;  gun- 
shot injuries   of,   514;    rupture   of,    750; 
wounds  of,  734,  736 
Tracheal  dilator,  i.  769  ;  forceps,  769;  tam- 
pon, ii.  547 
Tracheotomy,  i.  773  ;  in  diphtheria,  ii.  624  ; 
in  diseases  of  larynx,  670,  679,  684,  687, 
695  ;  for  foreign  bodies,  results  of,  i.  770 ; 
in  injuries  of  neck,  741,  742,  750,   754, 
755,  769  ;  in  operations  on  the  tongue,  ii. 
603,  609 
Tracheotomy-cannula,   i.  778 ;    introduction 

of,  778 
Trachoma,  ii.  20 
Transfusion,  i.  356 

Transplantation  of  bone  in  treatment  of  un- 
united fracture,  i.  449  ;  of  skin,  iii.  665, 
694 
Transudation,  inflammatory,  i.  5,  75 
Transverse  fracture,  i.  407 
Traumatic  aneurism,  iii.  30,  82 ;  cataract,  ii. 
86  ;  dislocation,  i.  454  ;  emphysema,  521 ; 
encephalitis,  621 ;  Fever,  i.  190;  symptoms 
of,  190;  duration  of,  190,  298;  degree  and 
result  of,  191  ;  treatment  of,  192  ;  causes 
of,  192  ;  gangrene,  130 ;  haematuria  (renal), 
632 ;  inflammation,  82  ;  iritis,  ii.  53 ;  me- 
ningitis, cerebral,  i.  619;  spinal,  693,  696; 
nephritis,  633  ;  neuritis,  ii.  180 ;  stricture, 
iii.  210  ;  tetanus,  i.  201 ;  ulcer,  148 
Traumatopncea,  i.  520 ;  in  diagnosis  of  chest 

wounds,  824,  829 
Treatment,  effects  of,  in    reference   to    dia- 
gnosis, iii.  862  ;  expectant,  733 
Trematoda,  iii.  844 

Trendelenburg's  laryngeal  tampon,  ii.  699 
Trephining  the  skull  for  abscess  of  bi'ain,  i. 
626  ;  for  blood  between  bone  and  dura 
mater,  576  ;  for  epilepsy  from  injury  of 
head,  628  ;  for  fracture  of  skull,  583  ;  for 
fracture  of  base  of  skull,  591  ;  for  pus 
beneath  the  skull,  572 ;  for  pus  in  bone, 
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57,  ii.  288;  for  gunshot  wounds,  i.  500; 
results  of,  503 ;  indications  for,  506 

Trephining  the  spine,  i.  673 

Trichiasis,  ii.  117,  118 

Trichina  spiralis,  ii.  170,  iii.  846  ;  generation 
of,  846  ;  symptoms  of,  846 

Trichiniasis,  ii.  170 

Trichomonas  vaginse,  iii.  839 

Tricophyton  tonsurans,  ii.  923  ;  appearance 
of,  on  tongue,  560 

Triple  phosphate  deposits  in  urine,  iii.  239  ; 
calculus,  248 

Tripod,  human,  iii.  780 

Trismus,  i.  200  ;  nascentium,  200 

Trocars,  i.  781,  839,  iii.  413 

Trocar-cannula,  i.  839 

Trochanter  major,  displacement  of,  in  frac- 
ture of  cervix,  i.  1002  ;  fractures  of,  1007, 
1008 

'  Trophic  nerves,'  i.  22,  657,  ii.  39,  123 

True  aneurism,  iii.  26 

Trunk,  appearance  of,  in  lateral  curvature  of 
spine,  ii.  434 

Trusses,  ii.  759  ;  in  oblique  inguinal  hernia, 
812;  in  congenital  hydrocele,  iii.  491 ;  in 
varicocele,  569 

Tsetse  and  its  bite,  iii.  854 

Tuber  ischii,  dislocation  of  hip  upon,  i.  1071 

Tubercle  as  a  cause  of  inflammation,  i.  19 ; 
induced  by  inflammation,  218 ;  inocula- 
bility  of,  220;  nature  of,  218;  relation 
of,  to  scrofula,  216,  ii.  406  ;  termino- 
logy of,  i.  216  ;  anatomical,  321 ;  eruptive, 
of  glanders,  343 ;  local,  218 ;  mucous,  iii. 
359;  miliary,  i.  216,  ii.  406;  of  testis,  iii. 
531 ;  syphilitic,  317,  351 ;  of  bladder,  189 ; 
of  bone,  ii.  304 ;  in  eyeball,  85 ;  of  pro- 
state, iii.  205  ;  of  tongue,  ii.  574,  595 

Tubercle  (of  nerves),  subcutaneous,  ii.  182 

Tubercula,  ii.  870,  903 

Tubercular  leprosy,  ii.  914 ;  lupus,  906 

Tuberculous,  the  term,  i.  218 

Tuberculous  laryngitis,  ii.  676  ;  ulcer,  i.  148 

Tuberosity,  great,  of  humerus,  fracture  of,  i. 
958     '' 

Tuberous  cystic  tumours,  see  Adeno-sarcoma 

Tumours,  i.  243  ;  aetiology  of,  244  ;  classifi- 
cation and  nomenclature  of,  254 ;  com- 
pression of  nerves  by,  ii.  185;  diagnosis 
of,  i.  252  ;  growth  of,  247 ;  treatment  of, 
253 ;  carcinoma,  282,  and  see  Carcinoma  ; 
cartilaginous,  or  chondromatosis,  264 ;  cica- 
tricial, 316 ;  congenita],  iii.  780,  801 ; 
cystic,  i.  256  ;  embryonic  or  sarcomatous, 
273,  and  see  Sarcoma  ;  endothelioma,  280^ 
fatty,  or  lipomata,  259,  and  see  Fatty 
tumour  ;  fibrous,  or  fibromata,  261 ;  glandu- 
lar, or  adenomata,  226,  281  ;  gummy,  or 
gummatous,  iii.  362;  keloid,  ii.  918; 
lmyphatic  glandular,  or  lymphomata,  i. 
268  ;  lymphatic  vascular,  or  lymphangeio- 
mata,  272  ;  malignant,  and  their  modes  of 
dissemination,  248 ;  of  bone,  ii.  315 ;  mucous, 
or  myxomata,  i.  267  ;  multiple,  251  ;  mus- 
cular, or  myomata,  270  ;  myeloid,  ii.  316  ; 
nerve,  or  neuromata,  i.  270  ;  osseous,  exos- 
toses, or  osteomata,  266  ;  phantom,  255  ; 
psammoma,  274 ;  recurrent,  251,  278 ; 
secondary,  250;  vascular  or  erectile,  or 
angeiomata,  270 ;  warty,  or   papillomata, 
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280 ;   for  tumours  of  various  organs  and 
systems,  see  their  names 
Tunica  vaginalis  testis,  extraneous  bodies  in 
sac  of,  iii.  513.     See  Hydrocele,  Hemato- 
cele, Hernia 
Tuning-fork    in    diagnosis   of    affections   of 

tympanum,  ii.  143 
Twins,  united,  iii.  779 
Twisted  intestine,  ii.  712  ;  suture,  iii.  636 
Twitching  of  eyeball,  ii.  85  ;  of  eyelid,  115 
Tympani  membrana,  see  Membrana  tympani 
Tympanites  in  spinal  injury,  i.  651 
Tympanum,  accumulations   of    serous   fluid 
and   mucus  within,   ii.  145 ;  affections  of, 
143 ;  catarrh  of,  140  ;  disease  of,  affecting 
jaw,  397  ;  inflammation  of,   148  ;  its  fatal 
results,   153  ;  proliferous  inflammation  of, 
146  ;  blood-poisoning  from  suppuration  of, 
341 ;  method  of  inflating,  130 
Typhoid  fever,  laryngitis  of,  ii.  688 ;  orchitis 

in,  iii.  518 
Typhus  fever,  gangrene  of  penis  in,  iii.  581  ; 
susceptibility   to,    under   the  influence   of 
starvation,  i.  38 
Tyrrell's  hook,  ii.  66 


ULCERATED  sore  throat,  ii.  496 
Ulceration,  i.  144;  enlargement  of 
glands  in,  iii.  12  ;  as  cause  of  fistula,  i. 
116;  from  arterial  obstruction,  23;  from 
injury  of  nerves,  ii.  195;  from  secondary 
syphilis,  iii.  357  ;  phagedenic,  i.  141  ;  of 
bladder,  iii.  186;  of  bone,  ii.  289,  305; 
cancerous,  320 ;  syphilitic,  iii.  361 ;  of 
cicatrices,  i.  316 ;  of  cornea,  ii.  16,  18,  33, 
39,  40;  of  intestine,  727  ;  in  burn,  i.  391, 
394;  of  larynx,  phthisical,  ii.  682;  epithelio- 
matous,  682  ;  strumous,  &c,  683 ;  syphi- 
litic, 680,  682  ;  of  lip,  cancerous,  521  ;  of 
membrana  tympani,  149 ;  of  mouth,  516  ; 
of  nerves,  180  ;  of  pharynx,  544  ;  of  rectum 
and  anus,  853  ;  of  tongue,  567  ;  cancerous, 
594;  syphilitic,  570,  571,  595;  tubercular, 
595 ;  of  tonsils,  495 ;  in  secondary  syphi- 
lis, iii.  359 

Ulcerative  hospital  gangrene,  i.  140 ;  syphi- 
litic inflammation,  iii.  357 

ULOtms,  i.  144  ;  atheromatous,  iii.  16,  18  ; 
cancerous,  i.  152,  284 ;  exuberant  or  fun- 
gous, 146  ;  gouty,  150  ;  hsemorrhagic,  147  ; 
healthy,  145 ;  indolent,  atonic,  chronic,  or 
callous,  146 ;  inflamed,  145  ;  inflammatory, 
148  ;  lupous,  152 ;  neuralgic  or  irritable, 
146 ;  cedematous  or  weak,  146 ;  phage- 
dsenic  and  sloughing,  146;  rodent,  153; 
scorbutic,  149 ;  scrofulous,  148  ;  senile, 
148 ;  strumous,  148 ;  syphilitic,  150,  ii. 
308,  iii.  330 ;  traumatic,  i.  148 ;  tubercu- 
lous, 1.48 ;  varicose,  148 

Ulcus  elevatum,  iii.  318 

Ulna,  dislocation  of.  i.  983  ;  fractures  of,  963, 
964,  968;  of  coronoid  process,  962;  of 
olecranon  process,  961  ;  of  stvloid  process, 
968 

Ulnar  artery,  aneurism  of,  iii.  102  ;  ligature 
of,  103  ;  nerve,  wound  of,  740 

Umbilical  hernia,  ii.  794 ;  operation  for 
strangulated,  796  ;  radical  cure  of,  795 ; 
vein,  inflammation  of,  iii.  161 
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Umbilicus,  fistula  at,  iii.  793  ;  malformations 
of,  793 

Unilateral  dislocation  of  jaw,  i.  730 

Union  of  wounds,  i.  193 ;  adhesive,  299  ;  de- 
fective, 311  ;  diseases  of,  311  ;  by  granu- 
lation, 299 ;  immediate,  298  ;  by  secondary 
adhesion,  300;  under  a  scab,  300;  of 
wounds  in  lung,  828 ;  of  fractures,  430 ; 
of  fractures  of  base  of  skull,  591 ;  of  divided 
intestine,  895 ;  of  ruptured  liver,  880 ;  of 
nerves  after  section,  ii.  186,  214  ;  of  ten- 
dons, 171  ;  failure  of,  after  ligature,  i. 
362 

Ununited  fracture,  i.  441 

Unreduced  dislocation,  i.  456 

Upper  extremity,  see  Extremity 

Upper  third  of  femur,  fracture  of,  i.  1011 

Urachus,  patent,  iii.  793 

Uranoplasty,  see  Palate,  hard 

Urate-of-ammonia  calculus,  iii.  245 

Urate  of  soda,  blood  poison  of  gout,  ii.  343 

Urates,  deposits  of,  in  urine,  iii.  236 

Ureters,  malformations  of,  iii.  177 ;  morbid 
conditions  of,  178  ;  rupture  of,  i.  883 

Urethra  (male),  abscess  of,  iii.  226;  absence 
of,  206 ;  false  passages  in,  216,  260  ;  fis- 
tula of,  226 ;  foreign  bodies  in,  i.  925 ; 
inflammation  of,  iii.  376  ;  laceration  of,  by 
instruments,  i.  929;  in  stricture,  iii.  211, 
232  ;  by  gunshot,  i.  538  ;  by  violence  (rup- 
ture), 927 ;  malformations  of,  iii.  206 ; 
separation  of  prostate  from,  in  lithotomy, 
279  ;  spasm  of,  204,  207  ;  stricture  of,  207, 
and  see  Stricture  of  Urethra ;  tumours  of, 
225  ;  wounds  of,  i.  926,    See  also  Calculus 

Urethra,  female,  dilatation  of,  or  lithectasy, 
iii.  308  ;  haemorrhoids  or  vascular  tumours 
of,  393 

Urethral  chancre,  iii.  374;  fever,  211,  301  ; 
forceps,  300 

Urethritis,  iii.  376 ;  causing  stricture,  210 ; 
causes  of,  376 

Urethroplasty,  iii.  228,  681 

Urethroraphy,  iii.  682 

Urethro-rectal  fistula,  iii.  227 ;  congenital, 
789  ;  from  gunshot,  i.  539 

Urethro- vaginal  fistula,  iii.  418 

Urethrotomes,  iii.  219 

Urethrotomy,  internal,  iii.  219  ;  external,  222 

Uric-acid  calculus,  iii.  245 ;  deposits  in  urine, 
236 

Uric-oxide  calculus,  iii.  246 ;  deposits  in 
urine,  237 

Urinary  abscess,  iii.  225 ;  calculi,  235 ;  de- 
posits, 235 :  uric  acid,  236 ;  urate  of 
ammonia,  236  :  uric  or  xanthic  oxide,  237  ; 
oxalate  of  lime,  237 ;  cystic  oxide,  238  ; 
phosphatic,  238 ;  carbonate  of  lime,  239 ; 
fistula,  226 ;  plastic  operations  for,  see 
Antc-scrotal ;  organs,  diseases  of,  172;  a 
cause  of  death  after  lithotomy,  283  ;  gun- 
shot injuries  of,  i.  537  ;  symptoms  presented 
by,  in  reference  to  diagnosis,  iii.  865 

Urine,  acidity  and  alkalinity  of,  iii.  185 ; 
alkaline,  phosphatic  deposits  in,  239; 
blood  in,  176  ;  cancer-cells  in,  205  ;  condi- 
tion of,  in  retarded  union  of  fracture,  i. 
444;  deposits  in,  iii.  236;  extravasation 
of,  from  ruptured  bladder,  i.  920;  from 
ruptured  urethra,  iii.  232  ;  incontinence  of, 
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192;  changes  in,  in  spinal  injury,  i.  648, 
660 ;  in  enlarged  prostate,  iii.  200 ;  over- 
flow of,  193 ;  removal  of,  in  gunshot 
wound  of  bladder,  i.  536 ;  retention  of, 
after  lithotrity,  iii.  301 ;  after  operations, 
i.  196  ;  in  hypertrophy  of  prostate,  iii.  202, 
231  ;  in  stricture,  209,  210,  228 ;  in  rup- 
tured bladder,  i.  921 ;  in  female,  hysterical, 
237;  suppression  of,  iii.  177;  after  passage 
of  bougie,  211 

Uro-stealith  calculus,  iii.  249 

Urticaria,  ii.  874 

Uteri,  cervix,  excision  of,  iii.  400;  rupture 
of,  i.  939 

Uterine  fistula,  iii.  418 

Uterus,  cancer  of,  iii.  400 ;  excision  of,  399, 
402 ;  expulsion  of,  during  labour,  i.  939  ; 
injuries  of  impregnated  :  viz.  contusion, 
936  ;  rupture  in  parturition,  937  ;  wounds, 
935  ;  of  unimpregnated,  935  ;  fissures  of, 
iii.  420  ;  gonorrhoeal  inflammation  of,  391  ; 
malformations  of,  393  ;  polypus  of,  395 ; 
prolapsus  of,  407,  409 

Uvula,  relaxed,  ii.  497 


V-SHAPED   fracture  of   femur,  i.    1023; 
of  leg,  1043 

Vaccination,  iii.  647  ;  communication  of  sy- 
philis by,  347,  807 

Vagina,  foreign  bodies  in,  i.  940  ;  inflamma- 
tion of,  iii.  391 ;  injuries  of,  i.  938  ;  lacera- 
ation  of,  in  parturition,  939  ;  in  coitu,  939  ; 
laceration  of,  with  protrusion  of  viscera, 
892;  malformations  of,  iii.  393  ;  operation 
on,  for  prolapsus  uteri,  409  ;  parasitic  in- 
fusoria in,  839 ;  tumours  of,  in  infants, 
813.     See  also  Leucorrhcea 

Vaginal  fistula,  iii.  418  ;  hernia,  ii.  831 

Vaginal  process,  see  Peritonteum 

Vaginal  speculum,  iii.  408,  866 

Valgus,  see  Talipes  ;  spurious,  ii.  250 

Valsalva's  treatment  of  aneurism,  iii.  36 

Varicocele,  iii.  566 ;  operations  for,  570 

Varicose  aneurism,  iii.  87,  92  ;  ulcer,  i.  148  ; 
veins,  iii.  163  ;  obliteration  of,  169 

Variolous  orchitis,  iii.  518 

Varix,  aneurismal,  iii.  87,  91  ;  arterial,  94  ; 
lymphaticus,  580 ;  of  lymphatics,  13  ;  of 
veins,  163 

Vas  deferens,  absence  or  deficiencv  of,  iii. 
462  ;  rupture  of,  i.  934 

Vascular  tumour,  blood,  i.  270 ;  lymphatic, 
272  ;  of  bone,  ii.  320,  535  ;  of  lips  and 
cheeks,  517  ;  of  breast,  iii.  449  :  of  gum, 
ii.  458  ;  in  muscles,  170  ;  of  tongue,  572  ; 
of  urethra  (female),  iii.  393 

Vaso-motor  paralysis,  traumatic,  i.  653 

Vault  of  the  skull,  fracture  of,  i.  580  ;  watery 
discharge  from,  in  injuries  of  the  head,  596 

Vegetations,  adenoid,  in  naso-pharyngeal 
cavity,  ii.  639 

Veins,  Diseases  of,  iii.  150;  atrophy  of, 
162;  coagulation  in,  152;  concretions  in, 
162  ;  contusion  of,  i.  990  ;  degeneration  of 
coats  of,  iii.  163  ;  early  observations  on, 
150 ;  entrance  of  air  into,  i.  372,  733 ; 
hypertrophy  of,  iii.  163  ;  inflammation  of, 
150  ;  morbid  anatomy  of,  according  to  old 
writers,  150 ;  obstruction  of,  152  ;  cedeina 
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of,  157 ;  pulsation  of,  in  arterio-venous 
aneurism,  90  ;  parasites  in,  171 ;  umbilical, 
inflammation  of,  161  ;  varix  of,  163 ; 
wounds  of,  i.  371,  iii.  151 

Vena  azygos,  wound  of,  i.  858 

Venisection,  iii.  645  ;  in  aneurism,  36 ;  in 
collapse,  i.  383 ;  in  fracture  of  ribs,  810  ; 
in  gunshot  wounds  of  chest,  526 

Venereal  Disease,  iii.  311  ;  pathology  of, 
313;  non-infectiDg  form  of,  314;  treat- 
ment of,  331  ;  infecting  form  of,  see  Sy- 
2)hilis ;  inoculability  (auto-)  of,  319 ; 
predisposing  to  caucer  of  penis,  584 ;  poison, 
absorption  of,  315,  322  ;  warts,  ii.  938 

Venom  of  serpents,  its  nature  and  effects,  iii. 
856  ;  effects  of,  on  the  blood,  325 

Venomous  Insects  and  Reptiles,  iii.  853  ; 
serpents,  855 

Venous  vascular  tumour,  i.  270 

Ventilation  in  treatment  of  erysipelas,  i.  169 

Ventral  hernia,  i.  870,  887,  ii.  794 

Ventricle,  lateral,  serous  effusion  into,  after 
injury  of  head,  i.  623  ;  watery  discharge 
from,  in  injuries,  597 

Ventricle  of  larynx,  foreign  body  in,  i.  760 

Verruca,  see  Warts ;  necrogenica,  i.  321 

Vertebrae,  see  Spine 

Vertebral  artery,  traumatic  aneurism  of,  iii. 
112;  ligature  of,  116;  wound  of,  i.  744 

Vesicants,  iii.  638 

Vesication,  iii.  638 

Vesico-intestinal  fistula,  iii.  186 

Vesico-vaginal  and  -uterine  fistula,  iii.  419 

VesiculaB,  ii.  868,  876 

Vesiculse  seminales,  affections  of,  iii.  572 ; 
extravasation  of  pus  from,  into  peritonaeal 
cavity,  572 

Vesicular  eruptions,  syphilitic,  iii.  357  ;  poly- 
pus of  nose,  ii.  646 

Vessels,  Wounds  of,  i.  349 

Vicarious  menstruation,  ii.  635 

Vienna  paste,  iii.  640,  651 

Villous  carcinoma,  i.  289 ;  sarcoma,  275 ;  tu- 
mour of  bladder,  iii.  188 ;  of  rectum,  ii.  865 

Violence,  mechanical  and  chemical,  causing 
inflammation,  i.  19;  mechanical,  in  litho- 
tomy, iii.  281 

Viper,  bite  of,  i.  324 

Viperine  snakes,  characters  of,  iii.  855 

Viscera,  see  Abdomen,  Pelvis,  Thorax 

Vision,  defects  of,  ii.  1 ;  morbid  77  ;  disturb- 
ances of,  after  spinal  injury,  i.  655,  703; 
after  injury  of  face,  716 ;  double,  see  Diplopia 

Vitiligo,  ii.  922 

Vitiligoidea,  ii.  920 

Vitreous  body,  diseases  of,  ii.  79;  haemor- 
rhage into,  after  extraction  of  lens,  93  ; 
escape  of,  during  extraction  of  lens,  93, 
104  ;  peculiar  condition  of,  after  syphilitic 
iritis,  59 

Vocal  cords,  galvanisation  of,  ii.  666 

Voice,  change  of,  after  oesophagotomy,  i.  793  ; 
in  syphilis,  ii.  680 ;  impairment  of,  from 
wound  of  neck,  i.  734 

Vomit,  nature  of,  in  hernia,  ii.  771 

Vomiting,  causing  rupture  of  muscle,  ii.  160  ; 
causing  rupture  of  oesophagus,  i.  746  ;  from 
anaesthetics,  iii.  610,  618  ;  in  intestinal  ob- 
struction, ii.  718  ;  in  spinal  injury,  i.  651 ; 
induced,  for  expulsion  of  foreign  bodies,  791 
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Vulva,  diseases  of,  malignant,  iii.  403  ;  non- 
malignant,  403  ;  injuries  of,  i.  940  ;  noma 
of,  iii.  811 


WAIST,  distortion  of,  in  lateral  curvature, 
ii.  434 

Warts,  ii.  938 ;  cadaveric,  940  ;  confluent, 
939;  subungual,  938;  venereal,  939;  in 
children,  iii.  812;  of  eyelids,  ii.  120;  of 
larynx,  690  ;  of  penis,  iii.  582 

Warty  tumour,  i.  280  ;  of  cicatrices,  316  ;  of 
gum,  ii.  459  ;  of  teeth,  463  ;  of  umbilicus, 
iii.  793 

Wasps,  stings  of,  i.  323,  iii.  854 

Wasting  palsy,  ii.  163 

Water-cure,  i.  58 

Watery  discharges  in  injuries  of  the  head,  i. 
592  ;  in  polypus  of  antrum,  ii.  639 

Watson's  suspension-rod,  iii.  761 

Wax,  accumulation  of,  in  ear,  ii.  135 

Weak  ulcer,  i.  146 

Webbed  fingers,  iii.  797 

Wagner's  experiments  on  the  aetiology  of 
peritonitis,  i.  90 

Weight,  specific,  of  testis,  iii.  545 

Wet  brain,  i.  210 

Wetnurses,  syphilitic,  iii.  807 

White  swelling,  i.  218,  ii.  305  note,  343 

Whitehead's  operation  for  removal  of  tongue, 
ii.  600 

Whitlow,  ii.  175 

vVilde's  polypus  snare,  ii.  151 

Wind  contusions,  i.  474 

Wire  breeches,  ii.  373 

Wire-cord  ecraseur,  ii.  616 

Wire  splint  for  fractured  jaw,  i.  724 

Wire  sutures  in  cleft  palate,  ii.  510 ;  in  frac- 
ture of  patella,  i.  1034 

Wire  treatment  of  aneurism,  iii.  78 

Wiring  the  teeth,  i.  724 

Wisdom-teeth,  difficult  eruption  of,  ii.  451 

Wiseman's  method  of  amputation,  iii.  699 

Women,  Surgical  Diseases  of,  iii.  393 

Wooden  legs,  iii.  728 

Woolsorters'  disease,  ii.  960 

Woorali  or  woorara  poison,  attempted  cure 
of  tetanus  by,  i.  208 

Wounds,  i.  296;  contused,  306;  dissecting, 
321  ;  gunshot,  461 ;  increased  number  of, 
in  modern  battles,  463 ;  incised,  296 ; 
lacerated,  306  ;  poisoned,  307  ;  punctured, 
305;  subcutaneous,  307;  as  cause  of  sinuses 
and  fistulae,  116;  complications  of,  307; 
effects  of  exposure  to  air  on,  89 ;  fever 
after,  see  Traumatic  Fever ;  inflammation 
of,  311  ;  antiseptic  system  of  dressing,  317 ; 
on  the  battle-field,  479 ;  union  of,  193, 
298 ;  defective,  31 1  ;  use  of  cold  in  treat- 
ment of,  44  ;  from  healthy  animals,  323  ; 
from  diseased  animals,  327 ;  of  special 
organs,  see  their  names 

Wrist,  amputation  at,  iii.  711  ;  diseases  of, 
ii.  395  ;  dislocations  at,  i.  986  ;  excision  of, 
iii.  748 ;  for  gunshot  wound,  i.  552  ;  frac- 
tures near,  965 

Wryneck,  congenital,  ii.  255  ;  paralytic,  259; 
spasmodic,  258 :  from  diseased  spine,  260 

Wutzer's  operation  for  radical  cure  of  hernia, 
ii.  760    • 
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XANTHELASMA,  ii.  920 
Xanthine  or  xanthic  oxide  deposit  in 
urine,  iii.  237  ;  calculus,  246 
Xanthoma,  ii.  920 
Xerophthalmos,  ii.  25 


YAWS,  ii.  918 
Yeast  in  treatment  of  boils,  ii.  948 


zym 


ZINC,  chloride  of,  in  experiments  on  inflam- 
mation, i.  84 ;  as  caustic,  iii.  651  ;  sul- 


phate  of,   as   caustic,   652 


in. 
as 


in  hydrocele,  488 
Zona,  ophthalmic,  ii.  179 
Zone,  sclerotic,  ii.  12  ;  in  keratitis,  31 
Zones  of  basis  cranii,  fractures  of,  i.  588 
Zygoma,  fracture  of,  i.  719 
Zymotic  theory  of  hydrophobia,  i.   38£ 

tetanus,  i.  206  note 


injection 


of 
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